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1 Introduction

The TDRV021-SW-42 VxWorks device driver software allows the operation of the supported modules
conforming to the VxWorks 1/O system specification.

The TDRV021-SW-42 release contains independent driver sources for the old legacy (pre-VxBus) and
the new VxBus-enabled driver model. The VxBus-enabled driver is recommended for new
developments with later VxWorks 6.x release and mandatory for VxWorks SMP systems.

The driver provides an application programming interface (API) which allows OS independent access
to the devices for compatibility between different OS versions and OS.

The TDRV021-SW-42 device driver supports the following features:

Configuration of ADC and DAC
Read Single ADC Samples

Write Single DAC Samples

Read ADC Samples using DMA
Write DAC Samples using DMA
Wait for Timer Interrupts

Register Timer Callback functions

YVVVVVYVYY

The TDRV021-SW-42 supports the modules listed below:

TPMC520-1x 16/8-Channel Isolated Simultaneous Sampling AD/DA PMC
TPMC520-2x 8/4-Channel Isolated Simultaneous Sampling AD/DA PMC
TPMC530-10 16/8-Channel Isolated Simultaneous Sampling AD/DA PMC
TPMC530-20 8/4-Channel Isolated Simultaneous Sampling AD/DA PMC

To get more information about the features and use of the supported devices it is recommended to
read the manuals listed below.

TEWS TECHNOLOGIES VxWorks Device Drivers - Installation Guide
TPMC520 / TPMC530 User Manual
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2 APl Documentation

2.1 General Functions

2.1.1  tdrv0210pen

NAME

tdrv0210pen — opens a device.

SYNOPSIS

TDRV021_HANDLE tdrv0210Open
(

)

char *DeviceName

DESCRIPTION

Before I/O can be performed to a device, a device handle must be opened by a call to this function. If
the legacy TDRVO021 driver is used, this function will also install the legacy driver and create devices
with the first call. The VxBus TDRVO021 driver will be installed automatically by the VxBus system.

The tdrv0210pen function can be called multiple times (e.g. in different tasks).

PARAMETERS

DeviceName

This parameter points to a null-terminated string that specifies the name of the device. The first
TDRVO021 device is named “/tdrv021/0”, the second device is named “/tdrv021/1", and so on.
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EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV0O21_HANDLE hdl
/*
** open the specified device
*/
hdl = tdrv021Qpen(“/tdrv021/0");
if (hdl == NULL)
{
/* handl e open error */
}
RETURNS

A device handle, or NULL if the function fails. An error code will be stored in errno.

ERROR CODES

The error codes are stored in errno.

The error code is a standard error code set by the I/O system.

TDRV021-SW-42 — VxWorks Device Driver

TEWS <&

TECHNOLOGIES

Page 6 of 92



TEWS <&

TECHNOLOGIES

2.1.2 tdrv021Close

NAME

tdrv021Close — closes a device.

SYNOPSIS
TDRV021_STATUS tdrv021Close

TDRV021_HANDLE hdl

DESCRIPTION

This function closes previously opened devices.

PARAMETERS

hdl

This value specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE hdl ;
TDRVO21_STATUS result;
/ *

** cl ose the device

*/

result = tdrv021d ose(hdl);
if (result !'= TDRV021 OK)

{

/* handl e cl ose error */
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RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified device handle is invalid
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2.1.3 tdrv021GetPcilnfo

NAME

tdrv021GetPcilnfo — get information of the module PCI header

SYNOPSIS

TDRV021_STATUS tdrv021GetPcilnfo

TDRV021_HANDLE hdl,
TDRV021_PCIINFO_BUF *pPcilnfoBuf

)

DESCRIPTION

This function returns information of the module PCI header in the provided data buffer.

PARAMETERS

hdl
This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

pPcilnfoBuf

This argument is a pointer to the structure TDRV021_PCIINFO_BUF that receives information
of the module PCI header.

typedef struct
{
unsigned short vendorld;
unsigned short deviceld;
unsigned short subSystemld;
unsigned short subSystemVendorld;

int pciBusNo;
int pciDevNo;
int pciFuncNo;

} TDRV021_PCIINFO_BUF;

vendorld
PCI module vendor ID
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deviceld
PCI module device ID

subSystemid
PCI module sub system ID

subSystemVendorld
PCI module sub system vendor ID

pciBusNo
Number of the PCI bus, where the module resides.

pciDevNo
PCI device number

pciFuncNo
PCI function number

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE hdl ;
TDRV021 STATUS result;
TDRV021_PCl | NFO_BUF pci | nf oBuf
/*

** get nodule PCl information

*/

result = tdrv021Get Pcilnfo( hdl, &pcilnfoBuf );
if (result !'= TDRV0O21 OK)
{

/* handl e error */

RETURN VALUE

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021 _ERR_INVALID HANDLE The specified device handle is invalid
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2.1.4 tdrv021GetBoardInfo

NAME

tdrv021GetBoardInfo — get information about the module

SYNOPSIS

TDRV021_STATUS tdrv021GetBoardinfo

TDRV021_HANDLE hdl,
TDRV021_BOARDINFO_BUF *pBoardinfoBuf
)
DESCRIPTION

This function returns information about the module.

PARAMETERS

hdl

This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

pBoardinfoBuf
This argument is a pointer to the structure TDRV021_BOARDINFO_BUF that receives board

information.
typedef struct
{
unsigned int firmwareVersion;
unsigned int numAdcs;
unsigned int numbDacs;
unsigned int adcRange[TDRV021_MAX_ ADC_RANGES];
unsigned short adcFlags[TDRV021_MAX_ADC_RANGES];
unsigned int serialNoLow;
unsigned int serialNoHigh;

} TDRV021_BOARDINFO_BUF,;

firmwareVersion
This value will be filled with the content of the Firmware Version Register.

numAdcs
This value returns the available number of ADC channels.

numDacs
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This value returns the available number of DAC channels.

adcRange(]

This array indicates the available Input Ranges. If the value is not zero, the Input Range
is available. The returned value specifies the full-scale value, e.g. a value 5000 may
indicate a maximum value of 5V at full scale (Ox7FFF, if the corresponding adcFlags
value specifies mV and bipolar input).

If the array value is zero, this Input Range is not supported.

The array index specifies the corresponding input range, index O for
TDRV021_INPUTRANGE_O, index 1 for TDRV021_INPUTRANGE_1, and so on.

A maximum number of four Ranges is defined for this driver,
TDRV021_MAX_ADC_RANGES is defined to 4.

adcFlags]]
This array contains additional information for the Input Ranges. If the value of the
corresponding adcRange is not zero the following bits may be set:
Value Description

TDRV021_BOARDINFO_ADCRANGE_MILLIVOLT The unit of the adcRange
value is specifies in mV.

TDRV021_BOARDINFO_ADCRANGE_MICROAMPERE | The unit of the adcRange
value is specifies in pA.

TDRV021_BOARDINFO_ADCRANGE_UNIPOLAR The Range is unipolar,
returned values are
between 0 and 65535.

TDRV021_BOARDINFO_ADCRANGE_BIPOLAR The Range is unipolar,
returned values are
between

-32768 and 32767.

serialNoLow
This value returns the lower part of the Boards Serial number.

serialNoHigh
This value returns the higher part of the Boards Serial number.

EXAMPLE

#i ncl ude “tdrv02lapi.h”
TDRV021_HANDLE hdl ;

TDRV021 STATUS result;
TDRV0O21_BOARDI NFO BUF  boar dl nf o;
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/*

** get nodul e i nfornation

*/

result = tdrv021Get Boardl nfo(hdl, &boardl nfo);
if (result == TDRV021 OK)

{
printf(“Firmvare- Code Version: 94X\ n”, boardl nfo.firmvareVersion);
}
el se
{
/* handl e error */
}
RETURN VALUE

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021 ERR_INVALID HANDLE The specified device handle is invalid
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2.1.5 tdrvO21CorrectionEnable

NAME

tdrv021CorrectionEnable — Enable the internal data correction

SYNOPSIS
TDRVO021 STATUS tdrv021CorrectionEnable

TDRV021_HANDLE hdl

DESCRIPTION

This function enables the internal data correction for both ADC and DAC channels, using the factory
calibration data. The correction is enabled by default.

PARAMETERS

hdl

This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE hdl ;
TDRVO21_STATUS result;

/*
** Enabl e Data Correction
*/

result = tdrv021CorrectionEnabl e(hdl);
if (result !'= TDRV0O21 OK)

{

/* handl e error */

TDRV021-SW-42 — VxWorks Device Driver Page 14 of 92



TEWS <&

TECHNOLOGIES

RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
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2.1.6 tdrv021CorrectionDisable

NAME

tdrv021CorrectionDisable — Disable the internal data correction

SYNOPSIS
TDRV021_STATUS tdrv021CorrectionDisable
(
TDRV021_HANDLE hdl
)
DESCRIPTION

This function disables the internal data correction for both ADC and DAC channels.

PARAMETERS

hdl

This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021 HANDLE hdl ;
TDRV021 STATUS result;
/*

** Disable Data Correction
*/

result = tdrv021lCorrectionD sabl e(hdl);
if (result !'= TDRV021 OK)

{

/* handl e error */
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RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
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2.1.7 tdrv021CorrectionUpdate

NAME

tdrv021CorrectionUpdate — Update and use modified correction data

SYNOPSIS
TDRV021_STATUS tdrv021CorrectionUpdate

TDRV021_HANDLE hdl

DESCRIPTION

This function updates the used correction data. Previously modified correction data will be used after
this function has been called.

PARAMETERS

hdl

This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE hdl ;
TDRV021_STATUS result;
/*
** Update used Correction Data
*

/

result = tdrv021CorrectionUpdate(hdl);
if (result !'= TDRV0O21 OK)

{

/* handl e error */
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RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
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2.1.8 tdrvO21AdcCorrectionValueSet

NAME

tdrv021AdcCorrectionValueSet — Set correction data set of a specified ADC channel

SYNOPSIS
TDRVO021_STATUS tdrv021AdcCorrectionValueSet
(
TDRV021_HANDLE hdl,
int Channel,
unsigned int InputRange,
signed short Offset,
signed short Gain
)
DESCRIPTION

This function sets an application supplied correction data set for a specified ADC channel. The data
will be stored into the TDRV021 correction data area, but it will not be used instantly. The function
tdrv021CorrectionUpdate() must be called to activate the new correction data set.

PARAMETERS

hdl
This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

Channel
This value specifies the desired ADC channel. Valid values are 1 to 16. The number of
supported channels depends on the used TDRV021 module variant.

InputRange

Specifies the ADC Input Range. The Input Range depends on the used board, information
about the Input Range are available via calling tdrv021GetBoardInfo() (see 2.1.4).
Following Input Range values are possible:

Value Description
TDRV021_INPUTRANGE_O Input Range 0

(e.g. TPMC530-10: +/- 5 Volt)
TDRV021_INPUTRANGE_1 Input Range 1

(e.g. TPMC530-10: +/- 10 Volt)
TDRVO021_INPUTRANGE_2 Input Range 2

(e.g. TPMC530-10: not supported)
TDRV021_INPUTRANGE_3 Input Range 3

(e.g. TPMC530-10: not supported)
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Offset
This argument specifies the new offset correction value. The value is specified in ¥ LSB.

Gain
This argument specifies the new gain correction value. The value is specified in ¥ LSB.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE hdl ;
TDRV021 STATUS result;
si gned short O fsetCorr;
si gned short Gai nCorr;
/*
** Modify correction data Set of ADC #4 (Voltage Range 0)
*/
O fset Corr = 22;
Gai nCorr = -34;
result = tdrv021AdcCorrectionVal ueSet (hdl,
4,
TDRV021_| NPUTRANGE_O,
O f set Corr,
Gai nCorr);
if (result !'= TDRV0O21 OK)
{
/* handle error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021 _HANDLE is invalid.
TDRV021_ERR_INVAL At least one of the specified parameters is invalid.
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2.1.9 tdrvO21AdcCorrectionValueGet

NAME

tdrv021AdcCorrectionValueGet — Get correction data set of a specified ADC channel

SYNOPSIS
TDRVO021_STATUS tdrv021AdcCorrectionValueGet
(
TDRV021_HANDLE hdl,
int Channel,
unsigned int InputRange,
signed short *pOffset,
signed short *pGain
)
DESCRIPTION

This function reads the current correction data set for a specified ADC channel stored in the TDRV021
correction data area.

PARAMETERS

hdl
This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

Channel
This value specifies the desired ADC channel. Valid values are 1 to 16. The number of
supported channels depends on the used TDRV021 module variant.

InputRange

Specifies the ADC Input Range. The Input Range depends on the used board, information
about the Input Range are available via calling tdrv021GetBoardinfo() (see 2.1.4Fehler!
Verweisquelle konnte nicht gefunden werden.).

Following Input Range values are possible:

Value Description
TDRV021_INPUTRANGE_O Input Range 0

(e.g. TPMC530-10: +/- 5 Volt)
TDRV021_INPUTRANGE_1 Input Range 1

(e.g. TPMC530-10: +/- 10 Volt)
TDRVO021_INPUTRANGE_2 Input Range 2

(e.g. TPMC530-10: not supported)
TDRV021_INPUTRANGE_3 Input Range 3

(e.g. TPMC530-10: not supported)
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pOffset

This parameter points to a short value which will be filled with the current offset correction value
of the specified channel. The value is specified in % LSB.

pGain

This parameter points to a short value which will be filled with the current gain correction value
of the specified channel. The value is specified in ¥ LSB.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE hdl ;

TDRV021 STATUS result;

si gned short O fset Corr;

si gned short Gai nCorr;

/*

** Get correction data Set of ADC #7 (Voltage Range 0)

*/

result = tdrv021AdcCorrectionVal ueGet (hdl,
7,
TDRV021_| NPUTRANGE_O,
& fset Corr,
&Gai nCorr);

if (result !'= TDRV021 OK)

{

/* handl e error */

}

el se

{

printf(“Correction data: Ofset: %d — Gain: %\n”,
O fset Corr, GainCorr);
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL At least one of the specified parameters is invalid.
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2.1.10 tdrv021DacCorrectionValueSet

NAME

tdrv021DacCorrectionValueSet — Set correction data set of a specified DAC channel

SYNOPSIS
TDRVO021_ STATUS tdrv021DacCorrectionValueSet
(
TDRV021_HANDLE hdl,
int Channel,
unsigned int OutputRange,
signed short Offset,
signed short Gain
)
DESCRIPTION

This function sets an application supplied correction data set for a specified DAC channel. The data
will be stored into the TDRV021 correction data area, but it will not be used instantly. The function
tdrv021CorrectionUpdate() must be called to activate the new correction data set.

PARAMETERS

hdl
This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

Channel

This value specifies the desired DAC channel. Valid values are 1 to 8. The number of supported
channels depends on the used TDRV021 module variant.

OutputRange
Specifies the DAC Output Range. Following values are possible:
Value Description
TDRV021_OUTPUTRANGE_BIPOL5V Output Range: +/- 5 Volt

TDRV021_OUTPUTRANGE_BIPOL10V Output Range: +/- 10 Volt
TDRV021_OUTPUTRANGE_UNIPOL5V | Output Range: 0 - 5 Volt
TDRV021_OUTPUTRANGE_UNIPOL10V | Output Range: O - 10 Volt

Offset
This argument specifies the new offset correction value. The value is specified in % LSB.

Gain
This argument specifies the new gain correction value. The value is specified in ¥ LSB.
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EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV0O21_HANDLE hdl ;

TDRV021 STATUS result;

si gned short O fset Corr;

si gned short Gai nCorr;

/*

** Modify correction data Set of DAC #2 (0V..5V)

*/

O fset Corr = 12;

Gai nCorr = -24;

result = tdrv021lDacCorrectionVal ueSet (hdl,
2,
TDRV021_ OUTPUTRANGE_UNI PCL5V,
O fset Corr,
Gai nCorr);

if (result !'= TDRV021 OK)

{

/* handle error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL At least one of the specified parameters is invalid.
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2.1.11 tdrv021DacCorrectionValueGet

NAME

tdrv021DacCorrectionValueGet — Get correction data set of a specified DAC channel

SYNOPSIS
TDRVO021_STATUS tdrv021DacCorrectionValueGet
(
TDRV021_HANDLE hdl,
int Channel,
unsigned int OutputRange,
signed short *pOffset,
signed short *pGain
)
DESCRIPTION

This function reads the current correction data set for a specified DAC channel stored in the TDRV021
correction data area.

PARAMETERS

hdl
This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

Channel

This value specifies the desired DAC channel. Valid values are 1 to 8. The number of supported
channels depends on the used TDRV021 module variant.

OutputRange
Specifies the DAC Output Range. Following values are possible:
Value Description
TDRV021_OUTPUTRANGE_BIPOL5V Output Range: +/- 5 Volt

TDRV021_OUTPUTRANGE_BIPOL10V Output Range: +/- 10 Volt
TDRV021_OUTPUTRANGE_UNIPOL5V | Output Range: O - 5 Volt
TDRV021_OUTPUTRANGE_UNIPOL10V | Output Range: O - 10 Volt

pOffset

This parameter points to a short value which will be filled with the current offset correction value
of the specified channel. The value is specified in ¥ LSB.
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pGain

This parameter points to a short value which will be filled with the current gain correction value
of the specified channel. The value is specified in % LSB.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE hdl ;

TDRV021 STATUS result;

si gned short O fset Corr;

si gned short Gai nCorr;

/*

** Get correction data set of DAC #2 (0V..5V)

*/

result = tdrv021lDacCorrectionVal ueGet (hdl,
2,
TDRV021_OUTPUTRANGE_UNI POL5V,
&0 fset Corr,
&Gai nCorr);

if (result !'= TDRV021 OK)

{

/* handl e error */

}

el se

{

printf(“Correction data: Ofset: %d — Gain: %\n”, O fsetCorr,

Gai nCorr);

}

RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL At least one of the specified parameters is invalid.

TDRV021-SW-42 — VxWorks Device Driver Page 27 of 92



TEWS <&

TECHNOLOGIES

2.2 ADC Functions

2.2.1 tdrv021AdcConfiginput

NAME

tdrv021AdcConfiginput — Configure ADC Input

SYNOPSIS

TDRV021_STATUS tdrv021AdcConfiginput

(
TDRV021_HANDLE hall,

unsigned int InputRange,
unsigned int SampleMode,
unsigned int OversamplingRatio
)
DESCRIPTION

This function configures the ADC Input Range, the Sample Mode and the Oversampling Ratio.

PARAMETERS

hdl
This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

InputRange

Specifies the ADC Input Range. Refer to your board’s User Manual - ADC Configuration
Register to find information about the assigned ranges or determine the ranges by using the
driver function tdrv021GetBoardInfo() (refer to 2.1.4). Following values are possible:

Value Description
TDRV021_INPUTRANGE_O Input Range 0

(e.g. TPMC530-10: +/- 5 Volt)
TDRV021_INPUTRANGE_1 Input Range 1

(e.g. TPMC530-10: +/- 10 Volt)
TDRV021_INPUTRANGE_2 Input Range 2

(e.g. TPMC530-10: not supported)
TDRV021_INPUTRANGE_3 Input Range 3

(e.g. TPMC530-10: not supported)
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SampleMode
This value specifies the ADC Sample Mode. Possible values are:

Value
TDRV021_SAMPLEMODE_MANUAL
TDRV021_SAMPLEMODE_SAMCLOCK
TDRV021_SAMPLEMODE_EXTTRIGGER

TDRV021_SAMPLEMODE_INTSYNC

OversamplingRatio
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Description
Sampling is started manually
Sample Clock is used to start Conversion

External Trigger Input is used to start
Conversion

Internal Synchronization (use DAC trigger)

ATTENTION: Do not configure the DAC for
Internal Synchronization, if this mode is
selected.

This value specifies the ADC Oversampling Ratio. Possible values are:

Value
TDRV021_OVERSAMPLING_NONE
TDRV021_OVERSAMPLING_X2
TDRV021_OVERSAMPLING_X4
TDRV021_OVERSAMPLING_X8
TDRV021_OVERSAMPLING_X16
TDRV021_OVERSAMPLING_X32
TDRV021_OVERSAMPLING_X64

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV0O21_HANDLE
TDRVO21_STATUS

/*

hdl ;
result;

Description

No oversampling is used
2-times oversampling
4-times oversampling
8-times oversampling
16-times oversampling
32-times oversampling
64-times oversampling

** Configure the ADC for Voltage Range 1, Sanple wth Sanpl ed ock,

** 16t
*/

resul t

if (result

{

i mes Oversanpling

= tdrv021AdcConfi gl nput (  hdl,

TDRV021_| NPUTRANGE._ 1,
TDRV021_SAVPLEMODE_SAMCLOCK,
TDRV021_OVERSAMPLI NG _X16) ;

I = TDRV0O21_CK)

/* handl e error */
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RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL At least one of the specified parameters is invalid.
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2.2.2 tdrv021AdcConfigDma

NAME

tdrv021AdcConfigDma — Configure the DMA list for ADC

SYNOPSIS
TDRV021_STATUS tdrv021AdcConfigDma
(
TDRV021_HANDLE hdl,
int BlockSize,
int NumBlocks,
int Channels
)
DESCRIPTION

This function configures the ADC channels for DMA usage. The blocksize and the number of blocks
define the size of the input FIFO, as well as the latency for incoming ADC samples.

PARAMETERS

hdl
This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

BlockSize
This value specifies the size of one ADC sample block. This value affects the latency of the
incoming ADC samples. The value is specified in bytes, and must be a multiple of a channel
sample line (depends on the number of selected channels). The maximum value is 256KB. This
value might be limited due to system restrictions.

NumBlocks
This value specifies the number of available ADC sample blocks. This value affects the total
size of the ADC input FIFO.

Channels

This value specifies the channels enabled for DMA. Possible values are 4, 8, 12, or 16. The
number of supported channels depends on the used TDRV021 module variant.

TDRV021-SW-42 — VxWorks Device Driver Page 31 of 92



TEWS <&

TECHNOLOGIES

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021 HANDLE hdl ;

TDRV021 STATUS result;

i nt AdcSanpl esPer Bl ock;
i nt Bl ockSi ze;

i nt NunBl ocks;

i nt Channel s;

/*

** Configure ADC DVA buffer list:
** Use 16 channels, 10 bl ocks, 100 sanpl es per bl ock

*/

AdcSanpl esPer Bl ock = 100;

Channel s = 16;

Bl ockSi ze = TDRV021_BLOCKSI ZE( Channel s, AdcSanpl esPerBl ock );
NunBl ocks = 10;

result = tdrv021AdcConfigDma( hdl, Bl ockSize, NumBl ocks, Channels );
if (result !'= TDRV0O21 OK)

{

/* handl e error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL Invalid Parameter.
TDRV021_ERR_NOMEM Error allocating memory for DMA list.
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2.2.3 tdrv021AdcConfigSampleClock

NAME

tdrv021AdcConfigSampleClock — Configure the Sample Clock

SYNOPSIS
TDRV021_STATUS tdrv021AdcConfigSampleClock

TDRV021_HANDLE hdl,

unsigned int TimeBase,
unsigned int TimerValue
)
DESCRIPTION

This function configures the Sample Clock frequency used for ADC sampling.

PARAMETERS

hdl

This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

TimeBase
Specifies the Time Base for the Sample Clock timer. Following values are possible:
Value Description
TDRV021_TIMEBASE_100NS Time Base is 100ns
TDRVO021_TIMEBASE_1US Time Base is 1us
TDRV021_TIMEBASE_1MS Time Base is 1ms
TimerValue
This value specifies the number of TimeBase units, which must pass before a conversion is
started.
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EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV0O21_HANDLE hdl ;

TDRV021 STATUS result;

unsi gned int Ti meBase;

unsi gned i nt Ti mer Val ue;

/*

** Configure Sanple O ock to 10kHz (100us)
*/

Ti meBase = TDRVO21_TI MEBASE_1US;

100;

Ti mer Val ue

result = tdrv021AdcConfi gSanpl eC ock( hdl, TineBase, TimerValue );
if (result !'= TDRV0O21 OK)

{

/* handl e error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL Invalid Parameter.
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2.2.4  tdrvO21AdcManualSingleValue

NAME

tdrv021AdcManualSingleValue — Read a single ADC channel

SYNOPSIS
TDRV021_STATUS tdrv021AdcManualSingleValue
(
TDRV021_HANDLE hdl,
int Channel,
unsigned int Flags,
int *pAdcValue
)
DESCRIPTION

This function reads an ADC value of a specific channel. Depending on the specified flags, the function
initiates the conversion and waits for it to finish.

PARAMETERS

hdl

This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

Channel
This value specifies the desired ADC channel. Valid values are 1 to 16. The number of
supported channels depends on the used TDRV021 module variant.
Flags
This value specifies flags regarding the data acquisition. The following flags are possible:
Value Description

TDRV021_ADCFLAG_WAITFORNEWDATA Wait for new ADC data. If the ADCs are
configured for Manual Sampling Mode, a
conversion is started.

If this flag is not set, the current ADC data
register value is returned immediately.

pAdcValue
This parameter specifies a pointer to an int buffer, where the ADC value is returned.
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EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV0O21_HANDLE hdl ;
TDRV021 STATUS result;

i nt AdcVal ue;
unsi gned i nt Fl ags;

/*

** Read ADC Channel 1, wait for data
*/

Fl ags = TDRV021_ADCFLAG WAl TFORNEVWDATA,;

result = tdrv021AdcManual Si ngl eval ue( hdl, 1, Flags, &AdcVal ue );
if (result !'= TDRV021 OK)

{

/* handl e error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description

TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.

TDRV021 _ERR_INVAL Invalid Parameter

TDRV021_ERR_CHANNEL The requested channel is not supported by the hardware
module.
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2.2.5 tdrvO21AdcManualSingleSample

NAME

tdrv021AdcManualSingleSample — Read a single ADC Sample from all available channels

SYNOPSIS
TDRV021_STATUS tdrv021AdcManualSingleSample
(
TDRV021_HANDLE hdl,
unsigned int ChannelMask,
unsigned int Flags,
int *pAdcBuf
)
DESCRIPTION

This function reads ADC values of specified channels. Depending on the specified flags, the function
initiates the conversion and waits for it to finish.

PARAMETERS

hdl

This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

ChannelMask

This value specifies the desired ADC channels using a bitmask. Bit O refers to channel 1, bit 1
refers to channel 2 and so on. The number of supported channels depends on the used
TDRVO021 module variant.

Flags

This value specifies flags regarding the data acquisition. The following flags are possible:
Value Description
TDRV021_ADCFLAG_WAITFORNEWDATA | Wait for new ADC data. If the ADCs are

configured for Manual Sampling Mode, a
conversion is started. Otherwise the

current ADC data register values are
returned immediately.

pAdcBuf

This parameter specifies a pointer to an int data array, where the ADC values are returned. The
buffer must be large enough to receive up to 16 ADC values.
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EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE hdl

TDRV021 STATUS result;

unsi gned int Channel Mask;

i nt AdcBuf [ 16] ;

unsi gned int Fl ags;

/*

** Read ADC Channels 1, 2 and 16. Wit for data.
*/

Channel Mask = ((1 << 15) | (1 <<1) | (1 << 0));
Fl ags = TDRV021_ADCFLAG WAl TFORNEVDATA,;

result = tdrv021AdcManual Si ngl eSanpl e( hdl, Channel Mask, Flags, AdcBuf );
if (result !'= TDRV0O21 OK)

{

/* handl e error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description

TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL Invalid Parameter.

TDRV021_ERR_CHANNEL At least one of the requested channels is not supported

by the hardware module.
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2.2.6 tdrv021AdcDmaSampleblock

NAME

tdrv021AdcDmaSampleblock — Read a sample block of ADC data

SYNOPSIS
TDRV021_STATUS tdrv021AdcDmaSampleblock
(
TDRV021_HANDLE hdl,
signed short *pAdcBuf,
size t numBytes,
size t *validBytes
)
DESCRIPTION

This function reads a sample block of ADC data. The size of the block is configured using function
tdrv021AdcConfigDma. In case of a FIFO overflow condition, the function returns immediately without
data. To enable the data sampling again after an overflow condition, it is required to use the function
tdrv021AdcDmaFlush.

This function is not allowed to be used in RTP-Context.

PARAMETERS

hdl
This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

pAdcBuf

This value specifies a pointer to a signed short data buffer, where the sample block will be
stored.

Depending on the number of selected channels, the data will be stored as follows:

16 Channels:
Index 0 1 2 3 4 5 6 7

Offset
0x00 Ch#1 Ch#2 Ch#3 Ch#4 Ch#5 Ch#6 Ch#7 Ch#8
0x10 Ch#9 | Ch#10 | Ch#11 | Ch#12 | Ch#13 | Ch#14 | Ch#15 | Ch#16
0x20 Ch#1 Ch#2 Ch#3 Ch#4 Ch#5 Ch#6 Ch#7 Ch#8
0x30 Ch#9 | Ch#10 | Ch#11 | Ch#12 | Ch#13 | Ch#14 | Ch#15
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12 Channels:
Index 0 1 2 3 4 5 6 7
Offset
0x00 Ch#1l Ch#2 Ch#3 Ch#4 Ch#b Ch#6 Ch#7 Ch#8
0x10 Ch#9 | Ch#10 | Ch#11 | Ch#12 Ch#1l Ch#2 Ch#3 Ch#4
0x20 Ch#5 Chi#t6 Ch#7 Ch#8 Ch#9 Ch#10 | Ch#11l
8 Channels:
Index 0 1 2 3 4 5 6 7
Offset
0x00 Ch#1l Ch#2 Ch#3 Ch#4 Ch#5 Ch#6 Ch#7 Ch#8
0x10 Ch#1l Ch#2 Ch#3 Ch#4 Ch#5 Ch#6 Ch#7
4 Channels:
Index 0 1 2 3 4 5 6 7
Offset
0x00 Ch#1l Ch#2 Ch#3 Ch#4 Ch#1l Ch#?2 Ch#3 Ch#4
0x10 Ch#1l Ch#2 Ch#3 Ch#4 Ch#1l Ch#2 Ch#3
numBytes

This value specifies the size of the data buffer in bytes. This value must match the size
previously configured using the function tdrv021AdcConfigDma.

validBytes

This parameter specifies a pointer where the number of valid data bytes is returned. If this value
does not match numBytes, a FIFO error has occurred.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE
TDRV021_STATUS
si gned short
size_t

size_t

TDRV021-SW-42 — VxWorks Device Driver
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/*
** Read ADC Sanpl e Bl ock
*/

/* allocate nenory */
AdcBl ockSize = ...;
pAdcBl ock = (signed short*)mall oc( AdcBl ockSize );

result = tdrv021AdcDmaSanpl ebl ock( hdl, pAdcBl ock, AdcBl ockSi ze,
&val i dByt es);

if (result !'= TDRV0O21 OK)
{

/* handl e error */

}
free( pAdcBl ock );

RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description

TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021 _ERR_INVAL Invalid Parameter or invalid use from RTP.
TDRV021_ERR_BUSY There is already a function waiting for a sample block.
TDRV021_ERR_TIMEOUT Timeout occurred.

TDRV021 _ERR_FIFOERROR FIFO Overflow. Flush the DMA to receive new data.
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2.2.7 tdrv021AdcDmaFlush

NAME

tdrv021AdcDmaFlush — Clears the ADC FIFO and reinitializes the DMA buffers

SYNOPSIS
TDRV021_STATUS tdrv021AdcDmaFlush
(
TDRV021_HANDLE hall
)
DESCRIPTION

This function clears the ADC FIFO and reinitializes the DMA buffers. All previously received data is
discarded. Using this function is required after a FIFO overflow, to unblock the data sampling.
PARAMETERS

hdl

This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV0O21_HANDLE hdl ;
TDRV021 STATUS result;
/*

** Flush ADC Dat a

*/

result = tdrv021AdcDnaFl ush(hdl);
if (result !'= TDRV021 OK)

{

/* handl e error */
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RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
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2.2.8 tdrvO21AdcSetTimeout

NAME

tdrv021AdcSetTimeout — Configure the timeout used for ADC read jobs

SYNOPSIS
TDRV021 STATUS tdrv021AdcSetTimeout

TDRV021_HANDLE hdl,
int DmaTimeout

DESCRIPTION

This function configures the ADC timeout used for transferring DMA blocks.

PARAMETERS

hdl

This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

DmaTimeout

This value specifies the timeout used to wait for transferring a DMA block. The value is specified
in milliseconds. Specify -1 to wait indefinitely.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE hdl ;
TDRV021_STATUS result;
/*
** Configure ADC DVA tinmeout to 5 seconds
*
/

result = tdrv021AdcSet Ti meout ( hdl, 5000 );
if (result !'= TDRV021 OK)
{

/* handl e error */
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RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
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2.3 DAC Functions

2.3.1 tdrv021DacConfigOutput

NAME

tdrv021DacConfigOutput — Configure DAC Output

SYNOPSIS

TDRV021_STATUS tdrv021DacConfigOutput

(
TDRV021_HANDLE hall,

unsigned int OutputRange,
unsigned int SampleMode
)
DESCRIPTION

This function configures the DAC Output Range and the Sample Mode.

PARAMETERS

hdl

This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

OutputRange
Specifies the DAC Output Range. Following values are possible:
Value Description
TDRV021_OUTPUTRANGE_BIPOL5V Output Range: +/- 5 Volt
TDRV021_OUTPUTRANGE_BIPOL10V Output Range: +/- 10 Volt
TDRV021_OUTPUTRANGE_UNIPOLSV Output Range: 0 - 5 Volt

TDRV021_OUTPUTRANGE_UNIPOL10V Output Range: 0 - 10 Volt
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SampleMode
This value specifies the DAC Sample Mode. Possible values are:
Value Description
TDRV021_SAMPLEMODE_MANUAL Sampling is started manually
TDRV021 _SAMPLEMODE_SAMCLOCK Sample Clock is used to start Conversion
TDRV021_SAMPLEMODE_EXTTRIGGER External Trigger Input is used to start
Conversion
TDRV021_SAMPLEMODE_INTSYNC Internal Synchronization (use ADC trigger)
ATTENTION: Do not configure the ADC for
Internal Synchronization, if this mode is
selected.
EXAMPLE
#i ncl ude “tdrv02lapi.h”
TDRV021_HANDLE hdl ;
TDRV021 STATUS result;
/ *
** Configure the DAC for +/-5V, Sanple with Sanpl ed ock
*/

result = tdrv021DacConfi gQutput( hdl,
TDRV021_OUTPUTRANGE_BI POL5V,
TDRV021_SAMPLEMODE_SAMCLOCK ) ;
if (result !'= TDRV0O21 OK)

{

/* handl e error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL At least one of the specified parameters is invalid.
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2.3.2 tdrv021DacConfigDma

NAME

tdrv021DacConfigDma — Configure DMA parameters for DAC

SYNOPSIS
TDRV021_STATUS tdrv021DacConfigDma

TDRV021_HANDLE hdl,

int Channels,
unsigned int Flags

)

DESCRIPTION

This function configures the DMA buffer size used for waveform output. Multiple DMA buffers might be
concatenated to a descriptor list to output the whole waveform.

PARAMETERS

hdl
This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

Channels

This value specifies the channels enabled for DMA. Possible values are 2, 4, 6, or 8. The
number of supported channels depends on the used TDRV021 module variant.

Flags
This value specifies special behavior of the DAC. The following flags are defined and can be
ORed:
Flags Description
TDRV021_DACSUSPMODE If this flag is set, there will be no error announced if a

DAC FIFO underrun occurs nor will the DAC update
stop. The DAC will update with its current value until
new data is supplied by DMA.

If the flag is reset DAC underrun will be announced
and the DAC update will stop. The DAC update must
be re-enabled.
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EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV0O21_HANDLE hdl ;
TDRV021 STATUS result;

i nt Channel s;
unsi gned i nt Fl ags;

/*

** Configure the DAC DVA node
** use DAC Suspend on Franme End

*/
Channel s = 8;
Fl ags = TDRV021 DACSUSPMODE;

result = tdrv021DacConfi gDma( hdl, Channels, Flags );
if (result !'= TDRV021 OK)

{

/* handl e error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description

TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL At least one of the specified parameters is invalid.
TDRV021_ERR_CHANNEL The requested number of channels is not supported by

the hardware module.
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2.3.3 tdrv021DacConfigSampleClock

NAME

tdrv021DacConfigSampleClock — Configure the Sample Clock

SYNOPSIS
TDRV021_STATUS tdrv021DacConfigSampleClock

TDRV021_HANDLE hdl,

unsigned int TimeBase,
unsigned int TimerValue
)
DESCRIPTION

This function configures the Sample Clock frequency used for DAC sampling.

PARAMETERS

hdl

This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

TimeBase
Specifies the Time Base for the Sample Clock timer. Following values are possible:
Value Description
TDRV021_TIMEBASE_100NS Time Base is 100ns
TDRVO021_TIMEBASE_1US Time Base is 1us
TDRV021_TIMEBASE_1MS Time Base is 1ms
TimerValue
This value specifies the number of TimeBase units, which must pass before a conversion is
started.
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EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV0O21_HANDLE hdl ;

TDRV021 STATUS result;

unsi gned int Ti meBase;

unsi gned i nt Ti mer Val ue;

/*

** Configure Sanple Cock to 1kHz (1ns)
*/

Ti meBase = TDRVO21_TI MEBASE_1MNs5;

1,

Ti mer Val ue

result = tdrv021DacConfi gSanpl eC ock( hdl, TineBase, TinmerValue );
if (result !'= TDRV0O21 OK)

{

/* handl e error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL Invalid Parameter.
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2.3.4  tdrvO021DacManualSingleValue

NAME

tdrv021DacManualSingleValue — Write a single DAC channel

SYNOPSIS
TDRV021_STATUS tdrv021DacManualSingleValue
(
TDRV021_HANDLE hdl,
int Channel,
unsigned int Flags,
int DacValue
)
DESCRIPTION

This function writes a DAC output value to a specific channel. Depending on the specified flags, the
function initiates loading of the DAC output, resulting in the actual output of all DAC channels.

PARAMETERS

hdl
This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

Channel

This value specifies the desired DAC channel. Valid values are 1 to 8. The number of supported
channels depends on the used TDRV021 module variant.

Flags
This value specifies flags regarding the data acquisition. The following flags are possible:
Value Description
TDRV021_DACFLAG_LOAD If the DACs are configured for Manual Sampling
Mode, output loading is initiated. If flag is not set,
the function updates the data register value
without affecting the actual output.
DacValue

This parameter specifies the new DAC value which shall be written to the specified channel.
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EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV0O21_HANDLE hdl ;

TDRV021 STATUS result;

i nt DacVal ue;

unsi gned i nt Fl ags;

/*

** Wite to DAC Channel 4, initiate actual output of all DAC channels
*/

FI ags = TDRV021_DACFLAG LOAD;

DacVal ue = Ox7FFF;

result = tdrv021DacManual Si ngl evVal ue( hdl, 4, Flags, DacValue );
if (result !'= TDRV021 OK)

{

/* handl e error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description

TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.

TDRV021 _ERR_INVAL Invalid Parameter.

TDRV021_ERR_CHANNEL The requested channel is not supported by the hardware
module.
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2.3.5 tdrvO021DacManualSingleSample

NAME

tdrv021DacManualSingleSample — Writes a single DAC Sample to specified channels

SYNOPSIS
TDRV021_STATUS tdrv021DacManualSingleSample
(
TDRV021_HANDLE hdl,
unsigned int ChannelMask,
unsigned int Flags,
int *pDacBuf
)
DESCRIPTION

This function writes DAC values to the specified channels. Depending on the specified flags, the
function initiates the output loading.

PARAMETERS

hdl
This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

ChannelMask

This value specifies the desired DAC channels using a bitmask. Bit O refers to channel 1, bit 1
refers to channel 2 and so on. The number of supported channels depends on the used
TDRVO021 module variant.

Flags
This value specifies flags regarding the data acquisition. The following flags are possible:
Value Description
TDRV021_DACFLAG_LOAD If the DACs are configured for Manual Sampling
Mode, output loading is initiated. If flag is not set,
the function updates the data register values
without affecting the actual output.
pDacBuf

This parameter specifies a pointer to an int data array, where the DAC values are stored. The
buffer must be large enough to hold up to 8 DAC values.
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EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE hdl ;

TDRV021 STATUS result;

unsi gned int Channel Mask;

i nt DacBuf [ 8] ;

unsi gned int Fl ags;

/*

** Wite DAC Channels 1, 2 and 4. Update the outputs.
*/

Channel Mask = ((1 << 3) | (1 << 1) | (1 << 0));
Fl ags = TDRV021_DACFLAG LOAD;

DacBuf [ 0] R

DacBuf [ 1] R

DacBuf [ 3] c

result = tdrv021DacManual Si ngl eSanpl e( hdl, Channel Mask, Flags, DacBuf );
if (result !'= TDRV0O21 OK)

{

/* handl e error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description

TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL Invalid Parameter.

TDRV021_ERR_CHANNEL At least one of the requested channels is not supported

by the hardware module.
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2.3.6 tdrv021DacDmaWaveform

NAME

tdrv021DacDmaWaveform — Write a DAC Waveform using DMA

SYNOPSIS
TDRV021_STATUS tdrv021DacDmaWaveform
(
TDRV021_HANDLE hdl,
signed short *pDacBuf,
size t numBytes
)
DESCRIPTION

This function writes a waveform of DAC data to the configured outputs. The supplied data is
transferred into separate DMA buffers.

This function is not allowed to be used in RTP-Context.

PARAMETERS

hdl
This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

pDacBuf

This value specifies a pointer to a signed short data buffer containing the DAC data.
Depending on the number of selected channels, the data must be stored as follows:

8 Channels:
Index 0 1 2 3 4 5 6 7

Offset
0x00 Ch#1l Ch#2 Ch#3 Ch#4 Ch#5 Ch#6 Ch#7 Ch#8
0x10 Ch#1l Ch#2 Ch#3 Ch#4 Ch#5 Ch#6 Ch#7

6 Channels:
Index 0 1 2 3 4 5 6 7

Offset
0x00 Ch#1 Ch#2 Ch#3 Ch#4 Ch#5 Ch#6 Ch#1 Ch#2
0x10 Ch#3 Ch#4 Ch#5 Ch#6 Ch#1 Ch#2 Ch#3
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4 Channels:
Index 0 1 2 3 4 5 6 7

Offset
0x00 Ch#1 Ch#2 Ch#3 Ch#4 Ch#1 Ch#2 Ch#3 Ch#4
0x10 Ch#1 Ch#2 Ch#3 Ch#4 Ch#1 Ch#2 Ch#3

numBytes

This value specifies the size of the data buffer in bytes. This value must be a multiple of
complete channel sets (samples).

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV0O21_HANDLE hdl ;

TDRV021 STATUS result;

unsi gned i nt Channel Mask;
si gned short * pDacBuf ;
size t DacBl ockSi ze;
/*

** Wite DAC Waveform

*/

/* allocate nmenory */

DacBl ockSi ze = ...;

pDacBuf = (signed short*)nmall oc( DacBl ockSi ze );
[* fill data nenory */

result = tdrv021DacDmaVWavef orn(hdl, pDacBuf, DacBl ockSize);
if (result !'= TDRV0O21 OK)

{

/* handl e error */

}
free( pAdcBl ock );
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RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL Invalid Parameter or invalid use from RTP.
TDRV021_ERR_NOMEM Error allocating DMA memory
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2.3.7 tdrv021DacDmaWaveformContinuous

NAME

tdrv021DacDmaWaveformContinuous — Continuously write a DAC Waveform using DMA

SYNOPSIS
TDRV021_STATUS tdrv021DacDmaWaveformContinuous
(
TDRV021_HANDLE hdl,
signed short *pDacBuf,
size t numBytes
)
DESCRIPTION

This function writes a waveform of DAC data to the configured outputs continuously. The supplied
data is transferred into separate DMA buffers.

This function is not allowed to be used in RTP-Context.

PARAMETERS

hdl

This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

pDacBuf
This value specifies a pointer to a signed short data buffer containing the DAC data.

numBytes

This value specifies the size of the data buffer in bytes. This value must match the size
previously configured using the function tdrv021AdcConfigDma.
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EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV0O21_HANDLE hdl ;

TDRV021 STATUS result;

unsi gned int Channel Mask;

si gned short * pDacBuf ;

size t DacBl ockSi ze;

/*

** Continuously wite a DAC Waveform
*/

/* allocate nenory */
DacBl ockSi ze = ...;
pDacBuf = (signed short*)mall oc( DacBl ockSi ze );

result = tdrv021DacDmaVWavef or mConti nuous(hdl, pDacBuf, DacBl ockSi ze);
if (result !'= TDRV021 OK)

{

/* handl e error */

}
free( pDacBuf );

RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL Invalid Parameter or invalid use from RTP.
TDRV021_ERR_NOMEM Error allocating DMA memory
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2.4 Timer Functions

24.1 tdrv021TimerStart

NAME

tdrv021TimerStart — Configure and start a timer

SYNOPSIS

TDRV021_STATUS tdrv021TimerStart

(
TDRV021_HANDLE hall,

int TimerNo,
unsigned int TimeBase,
unsigned int TimerValue
)
DESCRIPTION

This function configures and starts a timer.

PARAMETERS

hdl
This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

TimerNo
This argument specifies the desired timer. Possible values are 1 and 2.

TimeBase
Specifies the Time Base for the timer. Following values are possible:
Value Description
TDRV021_TIMEBASE_100NS Time Base is 100ns
TDRV021_TIMEBASE_1US Time Base is 1ps
TDRV021_TIMEBASE_1MS Time Base is 1ms
TimerValue

This value specifies the number of TimeBase units, which must pass before the timer expires
and raises an interrupt.
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EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE hdl ;

TDRV021 STATUS result;

i nt Ti mer No;

unsi gned i nt Ti neBase;

unsi gned int Ti mer Val ue;

/*

** Configure Timer 1 for 1kHz (1ns)
*/

Ti mer No = 1,

Ti neBase = TDRV0O21_TI MEBASE_1M5;

Ti mer Val ue 1;

result = tdrv021TinerStart( hdl, TinmerNo, TineBase, TinmerValue );
if (result !'= TDRV021 OK)

{

/* handl e error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021 _ERR_INVAL Invalid Parameter.
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2.4.2 tdrv021TimerStop

NAME

tdrv021TimerStop — Stop a previously started timer

SYNOPSIS
TDRV021_STATUS tdrv021TimerStop

TDRV021_HANDLE hdl,
int TimerNo

DESCRIPTION

This function stops a previously started timer.

PARAMETERS

hdl

This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

TimerNo
This argument specifies the desired timer. Possible values are 1 and 2.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_ HANDLE hdl ;
TDRV021_ STATUS result;
i nt Ti mer No;

TDRV021-SW-42 — VxWorks Device Driver Page 63 of 92



TEWS <&

TECHNOLOGIES

/*

** Stop Tinmer 1
*/

TinmerNo = 1;

result = tdrv021Ti merStop( hdl, TimerNo );
if (result !'= TDRV021 OK)

{

/* handl e error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021 _ERR_INVAL Invalid Parameter.

TDRV021-SW-42 — VxWorks Device Driver Page 64 of 92



TEWS <&

TECHNOLOGIES

2.4.3 tdrv021TimerRead

NAME

tdrv021TimerRead — Read current counter value of a timer

SYNOPSIS
TDRV021_STATUS tdrv021TimerRead

TDRV021_HANDLE hdl,

int TimerNo,
unsigned int *pTimerValue
)
DESCRIPTION

This function reads the current counter value of the specified timer.

PARAMETERS

hdl

This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

TimerNo
This argument specifies the desired timer. Possible values are 1 and 2.

pTimerValue

This argument specifies a pointer to an unsigned int buffer, where the current counter value is
stored.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE hdl ;
TDRV021 STATUS result;

i nt Ti mer No;
unsi gned int Ti mer Val ue;
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/*

** Read current counter value of Tiner 1
* [

TimerNo = 1;

result = tdrv021Ti mer Read( hdl, Ti merNo, &TinerValue );
if (result == TDRV021 OK)

{
printf(“TinmerValue = %\ n”, TinerValue);
}
el se
{
/* handle error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021 _ERR_INVAL Invalid Parameter.
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2.4.4 tdrv021TimerWait

NAME

tdrv021TimerWait — Wait for an interrupt upon timer expiration

SYNOPSIS
TDRV021_STATUS tdrv021TimerWait

TDRV021_HANDLE hdl,

int TimerNo,
int timeout
)
DESCRIPTION
This function waits until the specified timer expires and generates an interrupt, or until the timeout
occurs.
PARAMETERS
hdl

This argument specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

TimerNo
This argument specifies the desired timer. Possible values are 1 and 2.

timeout
This argument specifies the timeout in milliseconds.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021 HANDLE hdl ;
TDRV021 STATUS result;
i nt Ti mer No;
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** Wait for expiration of Tinmer 1, or tineout after 1 second

* [
TimerNo = 1;

result = tdrv021Ti nerWait( hdl,

if (result == TDRV021 OK)
{

printf(“Timer Interrupt\n”);

/* handl e error */

RETURNS

Ti mer No, 1000 );

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned

by the function.

ERROR CODES

Error Code
TDRV021_ERR_INVALID_HANDLE
TDRV021_ERR_INVAL
TDRV021_ERR_TIMEOUT
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The specified TDRV021_HANDLE is invalid.
Invalid Parameter.

The specified timeout occurred.
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2.4.5 tdrv021TimerRegisterCallbackThread

NAME

tdrv021TimerRegisterCallbackThread — Register a User Callback Function for Timer Interrupt

SYNOPSIS
TDRV021_STATUS tdrv021TimerRegisterCallbackThread
(
TDRV021_HANDLE hdl,
int threadPriority,
int stackSize,
int TimerNo,
FUNCINTCALLBACK callbackFunction,
void *funcparam,
TDRV021_HANDLE *pCallbackHandle
)
DESCRIPTION

This function registers a user callback function which is executed after the specified timer has expired
and generated a corresponding interrupt. Multiple callback functions can be registered. The callback
function is executed in a high-priority thread context, so using TDRV021 device driver functions is
allowed. The callback function should be kept as short as possible. The specified callback function is
executed with a status value passed to the callback function for proper error handling.

The delay between an incoming interrupt and the execution of the callback function is system-
dependent, and is most likely several microseconds.

PARAMETERS

hdl

This value specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

threadPriority
This parameter specifies the priority to be used for the callback thread. Possible values are:
Value Description
TDRV021_PRIORITY_NORMAL Normal Thread Priority
TDRV021_PRIORITY_HIGH High Thread Priority
TDRV021_PRIORITY_LOW Low Thread Priority

Other values might be possible, depending on the used operating system.
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threadSize
This parameter specifies the stack size to be used for the callback tread. The value is specified
in bytes.

TimerNo
This argument specifies the desired timer. Possible values are 1 and 2.

callbackFunction

This parameter is a function pointer to the user callback function. The callback function pointer
is defined as follows:

typedef void(*FUNCINTCALLBACK)( TDRV021_HANDLE hdl,
unsigned int InterruptOccurred,
void *param,
TDRV021_STATUS status );

hdl
This parameter specifies a device handle which can be used for hardware access or
other API functions by the callback function.

interruptOccurred
This parameter is a 32bit value reflecting the occurred interrupts. Evaluating this value is
not required for using timer interrupts.

param

This parameter is the user-specified funcparam value (see below) which has been
specified during callback registration. This value can be used to pass a pointer to a
specific control structure, to supply the callback function with specific information.

status

This parameter hands over interrupt callback status information. The callback function
needs to check this parameter. If the specified timer interrupt has occurred properly, and
no errors were detected, this parameter is TDRV021_OK. If this parameter differs from
TDRV021_OK, an internal error has been detected and the callback handling is stopped.
The callback function must implement an appropriate error handling.

funcparam
This value specifies a user parameter, which will be handed over to the callback function on
execution. This parameter can be used to pass a pointer to a specific control structure used by
the callback function.

pCallbackHandle

This value specifies a pointer to a handle, where the callback handle will be returned. This
callback handle must be used to unregister a callback function.
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EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV0O21_HANDLE hdl ;

TDRV021 STATUS result;

i nt Ti mer No;
USER_DATA AREA user Dat aAr ea;
TDRV021 HANDLE cal | backHandl e;

/* forward declaration of callback functions */

voi d cal | back_TI MER( TDRV021 HANDLE hdl ,
unsi gned int i nterrupt Cccurred,
voi d *par am
TDRV021_STATUS status );

/*

** Register callback function for Tiner 1.

** Use a “normal” priority, and 64KB st ack.

*/

TimerNo = 1;

result = tdrv021Ti ner Regi st er Cal | backThread( hdl,
TDRV0O21 PRI ORI TY_NORVAL,
0x10000,
Ti mer No,
cal | back_TI MER,
&user Dat aAr ea,
&cal | backHandl e );

if (result !'= TDRV0O21 OK)
{

/* handl e error */
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/*
** Cal | back Function, using APl Functions
*/
voi d cal | back_TI MER( TDRV021 HANDLE hdl ,
unsi gned i nt i nterrupt Cccurred,
voi d *par am
TDRV021_ STATUS status )
{
TDRV0O21_STATUS result;
USER_DATA AREA *pUsrDat a = (USER_DATA AREA*) par am
i nt Channel ;
i nt Fl ags;
static int DacVal ue = 0;
if (status != TDRV021 OK)
{
/* handl e error status */
}
/* Wite and update a specific DAC Qutput */
Channel = 1;
FI ags = TDRV021_DACFLAG LOAD;
DacVal ue += 100;
i f (DacVal ue > Ox3FFF) DacVal ue = 0;
result = tdrv021DacManual Si ngl eVal ue( hdl,
Channel ,
Fl ags,
DacVal ue );
/* handle errors */
return;
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021 _ERR_INVAL Function or callback handle pointer is NULL.

Other returned error codes are system error conditions.
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2.4.6 tdrv021TimerUnregisterCallback

NAME

tdrv021TimerUnregisterCallback — Unregister a User Callback Function

SYNOPSIS
TDRV021_STATUS tdrv021TimerUnregisterCallback

TDRV021_HANDLE cbHdI

DESCRIPTION

This function unregisters a previously registered user callback function.

PARAMETERS

cbHdl

This value specifies the callback handle retrieved by a call to the corresponding register-
function.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021 HANDLE cal | backHdl ;
TDRV021_STATUS resul t;
/*
** Unregister a callback function
*

/

result = tdrv021Ti mer Unregi sterCal | back( cal | backHdl );
if (result == TDRV021 OK)

{
[ *OK */
}
el se
{
/* handl e error */
}
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RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description

TDRV021_ERR_INVALID_HANDLE The specified callback handle is invalid.
Other returned error codes are system error conditions.
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2.5 Interrupt Functions

2.5.1 tdrv021interruptWait

NAME

tdrv021interruptWait — Wait for incoming Local Interrupt Source

SYNOPSIS

TDRV021_STATUS tdrv021interruptWait

(
TDRV021_HANDLE hdl,
unsigned int interruptMask,
unsigned int *plnterruptOccurred,
int timeout

)

DESCRIPTION

This function waits for the first occurrence of one of the specified Local Interrupt Sources. The function
will return immediately, if there had been an occurrence of a specified interrupt since the last clear of
the pending event e.g. by tdrv021ReadClearOccurredinterrupt().

The specified Local Interrupt Sources must be enabled using the function tdrv021interruptEnable().

Multiple functions may wait for the same interrupt source to occur.

The delay between an incoming interrupt and the return of the described function is system-
dependent, and is most likely several microseconds.

PARAMETERS

hdl

This value specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.
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This parameter specifies specific interrupt bits to wait for. The interrupt bits correspond to the
“Interrupt Status Register” bits described in the hardware user manual. The function returns if at
least one of the specified interrupt sources is detected. The following values are possible:

Value
TDRV021_INTERRUPT_ADCCONV
TDRVO021_INTERRUPT_ADCFIFOERR
TDRVO021_INTERRUPT_ADCTRIG
TDRV021_INTERRUPT_DACSET
TDRV021_INTERRUPT_DACAL
TDRVO021_INTERRUPT_DACFIFOERR
TDRVO021_INTERRUPT_DACTRIG
TDRVO021_INTERRUPT_TIME1
TDRVO021_INTERRUPT_TIME2
TDRV021_INTERRUPT_ADCDMADONE
TDRVO021_INTERRUPT_ADCDMAABORT
TDRVO021_INTERRUPT_DACDMADONE
TDRV021_INTERRUPT_DACDMAABORT
TDRVO021_INTERRUPT_DACFRAME

plnterruptOccurred

Description

Interrupt after ADC Conversion

ADC FIFO Error Interrupt

ADC Trigger Interrupt

Interrupt after DAC Settle

DAC Alert Interrupt

DAC FIFO Error Interrupt

DAC Trigger Interrupt

Interval Timer 1 Interrupt

Interval Timer 2 Interrupt

ADC DMA Descriptor Complete Interrupt
ADC DMA Abort Received Interrupt
DAC DMA Descriptor Complete Interrupt
DAC DMA Abort Received Interrupt
DAC Frame Interrupt

If at least one of the specified interrupt sources occurs, the value is returned through this

pointer.

timeout

This value specifies the timeout in milliseconds the function will wait for the interrupt to arrive.
The granularity depends on the operating system. To wait indefinitely, specify -1 as timeout

parameter.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV0O21_HANDLE hdl ;

TDRV021 STATUS result;

unsi gned int i nterrupt Mask;
unsi gned i nt i nterrupt Cccurr ed;
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/*
** Wit at |east 5 seconds for DAC Error Interrupt,
** jndicating that the |last DAC val ue has been witten.
*/
i nterrupt Mask = TDRV021_| NTERRUPT_DACFI FOERR;
result = tdrv021ll nterruptWait( hdl ,
i nt errupt Mask,
& nterruptQccurred,

5000 );

if (result == TDRV021 OK)
{

[* Interrupt arrived */
}
el se
{

/* handle error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021 _ERR_TIMEOUT The specified timeout occurred.
TDRV021_ERR_INVAL Invalid Parameter.
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2.5.2 tdrvO21ReadClearOccurredinterrupt

NAME

tdrv021ReadClearOccurredinterrupt — Read and clear mask of occurred Local Interrupt Source

SYNOPSIS
TDRV021_STATUS tdrv021ReadClearOccurredinterrupt

TDRV021_HANDLE hdl,

unsigned int interruptMask,
unsigned int *pInterruptOccurred
)
DESCRIPTION

This function reads a mask of Local Interrupt Sources that have occurred and clears the
corresponding pending flags.
PARAMETERS

hdl

This value specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.
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This parameter specifies specific interrupt bits to be read and cleared. The interrupt bits
correspond to the “Interrupt Status Register” bits described in the hardware user manual. The

following values are possible:
Value

TDRVO21_INTERRUPT_ADCCONV
TDRVO21_INTERRUPT_ADCFIFOERR
TDRVO21_INTERRUPT_ADCTRIG
TDRVO21_INTERRUPT_DACSET
TDRVO21_INTERRUPT_DACAL
TDRVO21_INTERRUPT_DACFIFOERR
TDRVO21_INTERRUPT_DACTRIG
TDRVO21_INTERRUPT_TIME1
TDRVO21_INTERRUPT_TIMEZ2
TDRVO21_INTERRUPT_ADCDMADONE
TDRVO021_INTERRUPT_ADCDMAABORT
TDRVO021_INTERRUPT_DACDMADONE
TDRVO021_INTERRUPT_DACDMAABORT
TDRVO021_INTERRUPT_DACFRAME

plnterruptOccurred

Description

Interrupt after ADC Conversion

ADC FIFO Error Interrupt

ADC Trigger Interrupt

Interrupt after DAC Settle

DAC Alert Interrupt

DAC FIFO Error Interrupt

DAC Trigger Interrupt

Interval Timer 1 Interrupt

Interval Timer 2 Interrupt

ADC DMA Descriptor Complete Interrupt
ADC DMA Abort Received Interrupt
DAC DMA Descriptor Complete Interrupt
DAC DMA Abort Received Interrupt
DAC Frame Interrupt

If at least one of the specified interrupt sources has generated an event, the corresponding flag

is returned through this pointer.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE hdl ;

TDRV021 STATUS result;

unsi gned int i nterrupt Mask;
unsi gned int i nterrupt Cccurr ed;
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/*
** Read and Clear occurred DAC FIFO Error Interrupt and
** DAC Alert Interrupt event
*/
i nterrupt Mask = TDRV021_| NTERRUPT_DACFI FOERR | TDRV021_I| NTERRUPT_DACAL;
result = tdrv021Readd ear Cccurredl nterrupt (hdl,
i nterrupt Mask,
& nterruptQccurred );
if (result == TDRV021 OK)

{
/* pending interrupt events cleard */
}
el se
{
/* handl e error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL Invalid Parameter.
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tdrvO2linterruptEnable

NAME

tdrvO021interruptEnable — Enable Local Interrupt Source

SYNOPSIS

TDRV021_STATUS tdrvO21IinterruptEnable

TDRV021_HANDLE hdl,
unsigned int interruptMask

DESCRIPTION

TEWS <&
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This function enables the specified local interrupt sources.

PARAMETERS

hdl

This value specifies the device handle to the hardware module retrieved by a call to the

corresponding open-function.

interruptMask

This parameter specifies specific interrupt bits. The interrupt bits correspond to the “Interrupt
Status Register” bits described in the hardware user manual. The following values are possible:

Value
TDRVO021_INTERRUPT_ADCCONV
TDRVO021_INTERRUPT_ADCFIFOERR
TDRVO021_INTERRUPT_ADCTRIG
TDRVO021_INTERRUPT_DACSET
TDRV021_INTERRUPT_DACAL
TDRVO021_INTERRUPT_DACFIFOERR
TDRVO021_INTERRUPT_DACTRIG
TDRVO021_INTERRUPT_TIME1
TDRVO021_INTERRUPT_TIME2
TDRVO021_INTERRUPT_ADCDMADONE
TDRV021_INTERRUPT_ADCDMAABORT
TDRV021_INTERRUPT_DACDMADONE
TDRVO021_INTERRUPT_DACDMAABORT
TDRVO021_INTERRUPT_DACFRAME

TDRV021-SW-42 — VxWorks Device Driver

Description

Interrupt after ADC Conversion

ADC FIFO Error Interrupt

ADC Trigger Interrupt

Interrupt after DAC Settle

DAC Alert Interrupt

DAC FIFO Error Interrupt

DAC Trigger Interrupt

Interval Timer 1 Interrupt

Interval Timer 2 Interrupt

ADC DMA Descriptor Complete Interrupt
ADC DMA Abort Received Interrupt
DAC DMA Descriptor Complete Interrupt
DAC DMA Abort Received Interrupt
DAC Frame Interrupt
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EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE hdl ;

TDRV021 STATUS result;

unsi gned int i nterrupt Mask;
/*

** Enable the DAC FIFO Error Interrupt, indicating that the |ast
** DAC val ue has been written.
*/
i nterrupt Mask = TDRV021_| NTERRUPT_DACFI FOERR;
result = tdrv021l nterruptEnabl e( hdl,
i nterruptMask );
if (result == TDRV021 OK)

{
/[* Interrupt(s) enables */
}
el se
{
/* handle error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021 _ERR_INVAL Invalid Parameter.
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NAME
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tdrv021interruptDisable — Disable Local Interrupt Source

SYNOPSIS

TDRV021_STATUS tdrvO21linterruptDisable

TDRV021_HANDLE hdl,
unsigned int interruptMask

DESCRIPTION

This function disables the specified local interrupt sources.

PARAMETERS

hdl

This value specifies the device handle to the hardware module retrieved by a call to the

corresponding open-function.

interruptMask

This parameter specifies specific interrupt bits. The interrupt bits correspond to the “Interrupt
Status Register” bits described in the hardware user manual. The following values are possible:

Value
TDRVO021_INTERRUPT_ADCCONV
TDRVO021_INTERRUPT_ADCFIFOERR
TDRVO021_INTERRUPT_ADCTRIG
TDRVO021_INTERRUPT_DACSET
TDRV021_INTERRUPT_DACAL
TDRVO021_INTERRUPT_DACFIFOERR
TDRVO021_INTERRUPT_DACTRIG
TDRVO021_INTERRUPT_TIME1
TDRVO021_INTERRUPT_TIME2
TDRVO021_INTERRUPT_ADCDMADONE
TDRV021_INTERRUPT_ADCDMAABORT
TDRV021_INTERRUPT_DACDMADONE
TDRVO021_INTERRUPT_DACDMAABORT
TDRVO021_INTERRUPT_DACFRAME

TDRV021-SW-42 — VxWorks Device Driver

Description

Interrupt after ADC Conversion

ADC FIFO Error Interrupt

ADC Trigger Interrupt

Interrupt after DAC Settle

DAC Alert Interrupt

DAC FIFO Error Interrupt

DAC Trigger Interrupt

Interval Timer 1 Interrupt

Interval Timer 2 Interrupt

ADC DMA Descriptor Complete Interrupt
ADC DMA Abort Received Interrupt
DAC DMA Descriptor Complete Interrupt
DAC DMA Abort Received Interrupt
DAC Frame Interrupt
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EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021_HANDLE hdl ;

TDRV021 STATUS result;

unsi gned int i nterrupt Mask;

/*

** Di sable the DAC FIFO Error Interrupt
*/

i nterrupt Mask = TDRV0O21_| NTERRUPT_DACFI FOERR,;
result = tdrv021l nterruptDi sabl e( hdl,

i nterruptMask );
if (result == TDRV021 OK)

{
/[* Interrupt(s) disabled */
}
el se
{
/* handle error */
}
RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL Invalid Parameter.
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2.5.5 tdrv02linterruptRegisterCallbackThread

NAME

tdrv021interruptRegisterCallbackThread — Register a User Callback Function for Interrupt Handling

SYNOPSIS
TDRV021_STATUS tdrv021linterruptRegisterCallbackThread
(
TDRV021_HANDLE hdl,
int threadPriority,
int stackSize,
unsigned int interruptMask,
FUNCINTCALLBACK callbackFunction,
void *funcparam,
TDRV021_HANDLE *pCallbackHandle
)
DESCRIPTION

This function registers a user callback function which is executed after detection of the specified
interrupt source. Multiple callback functions can be registered to each interrupt source. The callback
function is executed in a high-priority thread context, so using TDRV021 device driver functions is
allowed. The callback function should be kept as short as possible. The specified callback function is
executed with the occurred interrupt bits and the specified function parameter as function arguments.
Additionally, a status value is passed to the callback function for proper error handling.

This function can be useful to handle FIFO or DMA errors, or to wait for external trigger interrupts.

The delay between an incoming interrupt and the execution of the callback function is system-
dependent, and is most likely several microseconds.

PARAMETERS

hdl

This value specifies the device handle to the hardware module retrieved by a call to the
corresponding open-function.

threadPriority
This parameter specifies the priority to be used for the callback thread. Possible values are:
Value Description
TDRV021_PRIORITY_NORMAL Normal Thread Priority
TDRV021_PRIORITY_HIGH High Thread Priority
TDRV021_PRIORITY_LOW Low Thread Priority

Other values might be possible, depending on the used operating system.
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threadSize

This parameter specifies the stack size to be used for the callback tread. The value is specified
in bytes.

interruptMask

This parameter specifies specific interrupt bits to wait for. The interrupt bits correspond to the
“Interrupt Status Register” bits described in the hardware user manual. The callback function is
executed if at least one of the specified interrupt sources occurred. Following values are
possible:

Value
TDRV021_INTERRUPT_ADCCONV
TDRVO021_INTERRUPT_ADCFIFOERR
TDRVO021_INTERRUPT_ADCTRIG
TDRV021_INTERRUPT_DACSET
TDRVO021_INTERRUPT_DACAL
TDRVO021_INTERRUPT_DACFIFOERR
TDRVO021_INTERRUPT_DACTRIG
TDRVO021_INTERRUPT_TIME1
TDRVO021_INTERRUPT_TIME2
TDRV021_INTERRUPT_ADCDMADONE
TDRVO021_INTERRUPT_ADCDMAABORT
TDRV021_INTERRUPT_DACDMADONE
TDRV021_INTERRUPT_DACDMAABORT

Description

Interrupt after ADC Conversion

ADC FIFO Error Interrupt

ADC Trigger Interrupt

Interrupt after DAC Settle

DAC Alert Interrupt

DAC FIFO Error Interrupt

DAC Trigger Interrupt

Interval Timer 1 Interrupt

Interval Timer 2 Interrupt

ADC DMA Descriptor Complete Interrupt
ADC DMA Abort Received Interrupt
DAC DMA Descriptor Complete Interrupt
DAC DMA Abort Received Interrupt

callbackFunction

This parameter is a function pointer to the user callback function. The callback function pointer
is defined as follows:

typedef void(*FUNCINTCALLBACK)( TDRV021_HANDLE hdl,

unsigned int interruptOccurred,
void *param,
TDRV021_STATUS status);
hdl
This parameter specifies a device handle which can be used for hardware access or
other API functions by the callback function.
interruptOccurred
This parameter is a 32bit value reflecting the occurred interrupts. It is useful if the
callback function handles multiple interrupt sources. The interrupt bits correspond to the
“Interrupt Status Register” bits described in the hardware user manual. Please refer to the
hardware user manual for further information on the possible interrupt bits.
param

This parameter is the user-specified funcparam value (see below) which has been
specified during callback registration. This value can be used to pass a pointer to a
specific control structure, to supply the callback function with specific information.
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status

This parameter hands over interrupt callback status information. The callback function
needs to check this parameter. If the specified interrupt source has occurred properly,
and no errors were detected, this parameter is TDRV021_OK. If this parameter differs
from TDRV021_OK, an internal error has been detected and the callback handling is
stopped. The callback function must implement an appropriate error handling.

funcparam

This value specifies a user parameter, which will be handed over to the callback function on
execution. This parameter can be used to pass a pointer to a specific control structure used by
the callback function.

pCallbackHandle

This value specifies a pointer to a handle, where the callback handle will be returned. This
callback handle must be used to unregister a callback function.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV0O21_HANDLE hdl ;

TDRV021 STATUS result;

unsi gned i nt i nterrupt Mask;
USER_DATA AREA user Dat aAr ea;
TDRV021 HANDLE cal | backHandl e;

/* forward declaration of callback functions */

voi d cal | back_TRI GGER( TDRV021_HANDLE hdl ,
unsi gned int i nterruptCccurred,
voi d *par am
TDRV021_STATUS status );

/*

** Register callback function to handle ADC and DAC trigger inputs.
** Use a “normal” priority, and 64KB st ack.
*/
i nterrupt Mask = (TDRV021_| NTERRUPT_DACTRI G | TDRV021_| NTERRUPT_ADCTRI G ;
result = tdrv021l nt errupt Regi sterCal | backThread( hdl,
TDRV0O21 PRI ORI TY_NORVAL,
0x10000,
i nterrupt Mask,
cal | back_TRI GGER,
&user Dat aAr ea,
&cal | backHandl e );
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if (result !'= TDRV021 OK)

{
/* handle error */
}
/*
** Cal | back Function
*/
voi d cal | back_TRI GGER( TDRV021 HANDLE hdl ,
unsi gned i nt i nterrupt Cccurred,
voi d *par am
TDRV0O21_STATUS status )
{
TDRVO21_STATUS result;
USER_DATA AREA *pUsrDat a = (USER_DATA AREA*) par am
if (status != TDRV021 OK)
{
/* handl e error status */
}
/* Handl e ADC Trigger |nput */
if (interruptQccurred & TDRVO21 | NTERRUPT_ADCTRI G
{
/* use APl functions, e.g. to read ADC data */
}
/* Handl e DAC Trigger I|nput */
if (interruptQccurred & TDRV0O21 | NTERRUPT_DACTRI G
{
/* uase APl functions, e.g. to wite DAC data */
}
/* handle errors */
return;
}
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RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description
TDRV021_ERR_INVALID_HANDLE The specified TDRV021_HANDLE is invalid.
TDRV021_ERR_INVAL Function or callback handle pointer is NULL.

Other returned error codes are system error conditions.
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2.5.6 tdrvO02linterruptUnregisterCallback

NAME

tdrv021interruptUnregisterCallback — Unregister a User Callback Function

SYNOPSIS
TDRV021_STATUS tdrv021linterruptUnregisterCallback

TDRV021_HANDLE hdl

DESCRIPTION

This function unregisters a previously registered user callback function.

PARAMETERS

hdl

This value specifies the callback handle retrieved by a call to the corresponding register-
function.

EXAMPLE

#i ncl ude “tdrv02lapi.h”

TDRV021 HANDLE cal | backHdl ;
TDRV021_STATUS resul t;
/*
** Unregister a callback function
*

/

result = tdrv021l nterruptUnregi sterCall back( call backHdl );
if (result == TDRV021 OK)

{
[ *OK */
}
el se
{
/* handl e error */
}
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RETURNS

On success, TDRV021_OK is returned. In the case of an error, the appropriate error code is returned
by the function.

ERROR CODES

Error Code Description

TDRV021_ERR_INVALID_HANDLE The specified callback handle is invalid.
Other returned error codes are system error conditions.
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3 Appendix

3.1 Enable RTP-Support

Using TDRV021 devices tunneled from Real Time Processes (RTPs) is implemented. For this the
“TEWS TDRV021 IOCTL command validation” must be enabled in system configuration.

The API source file “tdrv021api.c” must be added to the RTP-Project directory and built together with
the RTP-application.

The definition of TVXB_RTP_CONTEXT must be added to the project, which is used to eliminate
kernel headers, values and functions from the used driver files.

Find more detailed information in “TEWS TECHNOLOGIES VxWorks Device Drivers - Installation
Guide”.

All legacy functions, functions for version compatibility and debugging functions are not
usable from RTPs.

3.2 Debugging and Diagnhostic

The TDRV021 device driver provides functions and debug statements to display versatile information
of the driver installation and status on the debugging console.

If the VxBus driver is used, the TDRV021 show routine is included in the driver by default and can be
called from the VxWorks shell. If this function is not needed or program space is rare the function can
be removed from the code by un-defining the macro INCLUDE_TDRV021_SHOW in tdrv021drv.c

The tdrv021Show function (only if VxBus is used) displays detailed information about probed modules,
assignment of devices respective device names to probed TDRV021 modules and device statistics.

If TDRV021 modules were probed but no devices were created it may be helpful to enable debugging
code inside the driver code by defining the macro TDRV021 DEBUG in tdrv021drv.c.

In contrast to VxBus TDRVO021 devices, legacy TDRV021 devices must be created “manually”.
This will be done with the first call to the tdrv0210Open API function.

-> tdrv021Show
Pr obed Modul es:
[0] TDRV021l: Bus=0, Dev=16, Devld=0x0212, Venld=0x1498, |nit=0K, vxDev=0x27bb78

Associ at ed Devi ces:
[0] TDRV021l: /tdrv021/0

Device Statistics:

/tdrv021/0:
open count = 0
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