Using Adcl12x5

Introduction

The Adcl2x5 library provides a comprehensive set of task-level 1/0 drivers for the
Instrumentation Department’ s twelve channel 5 megahertz VME digitizer module. The
library is written in C++ for VxWorks and contains 2 user classes, the first supporting
programmed (software controlled) data transfers and another using the host CPU’s DMA
engine. A C language callable set of wrapper functions is provided to give C and
VxWorks startup script programmers full access to the hardware module. The full
flexibility of the Adcl2x5 modul€'s configuration and acquisition mode parameters is
preserved and made available to the programmer through the various class methods. The
C++ classes will be described in detail and the C language wrapper functions, which map
one-to-one to the class methods, will be outlined.

Dehong Zhang has written interface software for EPICS to provide access to the
Adc12x5 library via process variables. Please see “Using Adcl2x5 in EPICS’ for a
description of that package.

Overview

To use the Adcl2x5 module the programmer must first establish an A16 VME bus
address for the base of the module’s 512 byte configuration register space, and an A32
VME bus address for the base address of the ADC sample data. The 16 bit ADC sample
data are packed 2 samples per thirty-two bit word in that A32 space. The number of
active channels and number of samples per channel per trigger are programmable so the
A32 data size is determined by the module configuration. Instantiation of the Adc12x5
class establishes the A16 address while ADC channel configuration with the
Channel Select method establishes the A32 address and size:

#i ncl ude "vmenmap. h" /1 Map VME Addresses to Processor Local Addresses
#i ncl ude "adcl12x5. h" /1 VME 12 Channel 5 MHz ADC Modul e
usi ng | nst ADC: : Adc12x5;

const int unsigned kDataChannels = 12;

const int unsigned kDataSanpl es = 1024;

void * const kAdcAl6Base = reinterpret_cast<void * const>( 0x2000 );
void * const kAdcA32Base = reinterpret_cast<void * const>( 0x09000000 );

Adc12x5: : eSt at us st at us;

cl ass Adcl12x5 *adcPtr; = new ( VmeAl6ToLocal ( kAdcAl6Base ) ) Adcl12x5(
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&st atus, "Test ADC',
Adc12x5: : kBased ockl nt er nal ,
Adc12x5: : kSanpl eAndHol d, 0 );

adcPt r - >Channel Sel ect (
Adc12x5: : kChanMaskAl |,
Adc12x5: : eChannel Sanpl eCount ( kDat aSanpl es ),
kAdcA32Base ) ;

After establishing the two VME address spaces the programmer must configure the
modul € s input range and measurement mode:

adcPtr - >RangeSel ect (
Adc12x5: : kChanMaskAl |,
Adc12x5: : kHi ghBi pol ar );

adcPtr - >MbdeSel ect (
Adc12x5: : kMul t SanpScopeSwAr m
Adc12x5: : kSanpl ePeri odM n,
Adc12x5: : eChannel Sanpl eCount ( kDat aSanples ) );

Finally the programmer collects the data:

static float buf fer[ kDataChannels ][ kDataSanples ];

/] software triggering with sanple period determ ned by task del ays
while ( true ) {

taskDel ay( sysC kRateGet() / 15 );

adcPtr->Sof t war eTri gger();

adcPtr->Volts( buffer ); // read data in volts

}

This example established a very simple software-triggered measurement with
programmed data readout of floating point values. The Adcl2x5 library supports other
triggering and data readout schemes that will be outlined in the example sections below.
The various class constructors and methods will be described in the “ Adc12x5 Class’ and
“Adcl2x5Dma Class’ sections below. Please read the adc12x5decls.h, adc12x5.h and
adc12x5dma.h files for the detailed definition of all method parameter values.

The Adcl2x5 library is developed and hosted on the node novafnal.gov in a CVS
repository named adc12x5. The header files can be found in:

/home/rfies/esd/rfiinst/inc/ adcl12x5decls.h
/home/rfies/esd/rfiinst/inc/adc12x5.h
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/home/rfies/esd/rfiinst/inc/c_adc12x5.h
/home/rfiesdesd/rfiinst/inc/adc12x5dma.h
/home/rfiesesd/rfiinst/inc/c_adcl2x5dma.h

The library object files may be found in:

/fecode-bd/vxworks_boot/fe/rfiinst/lib/VW_55/MV M E5500/libadc12x5.out
/fecode-bd/vxworks_boot/fe/rfiinst/lib/VW_55/MVME2434/libadc12x5.out
/[fecode-bd/vxworks_boot/fe/rfiinst/lib/VW_55/MVME2401/libadc12x5.out
[fecode-bd/vxworks_boot/fe/rfiinst/lib/VW_55/MVME2301/libadc12x5.out

/fecode-bd/vxworks_boot/fe/rfiinst/lib/VW_61/MVME5500/libadc12x5.out
/fecode-bd/vxworks_boot/fe/rfiinst/lib/VW_61/MVME2434/libadc12x5.out
/fecode-bd/vxworks_boot/fe/rfiinst/lib/VW_61/MVME2401/libadc12x5.out

The working examples presented in this note are hosted on the node nova.fnal.gov in a
CV Srepository named adcl12x5example.

Adcl2x5 Class
The Adc12x5 class provides support for basic hardware configuration, data acquisition
complete interrupt generation and programmed data readout functionality. Please see the
header file adcl2x5.h for complete method declarations. The class provides the
following methods:
* Instantiation::

- Adc12x5 ::Adc12x5() specifies values for the base clock and ADC sample mode
registers

- new() specifiesthe A16 VME address for the module instance
* Configuration:

- Channel Select() specifies values for the channel mask, sample count and A32 pointer
registers

- RangeSelect() specifies values for any or al of the input range registers

- ModeSelect() specifies values for the mode, sample rate, sample per trigger and trigger
count registers

- SamplePeriod configures the digitizer sample period

- InterruptSelect() specifies values for the IRQ status ID and IRQ level registers

- SoftwareTrigger() software triggers the module when in software trigger (arm) modes

- Arm() arms the module trigger when in hardware trigger (arm) modes
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* Data readout:

- Counts() copies al raw digitizer datato a buffer in user memory

- Volts() converts raw digitizer data previously stored in user memory with the above
Counts method to floating point values in units of volts

- Counts() (overloaded method) copies raw digitizer data for the specified channelsto a
buffer in user memory

- Volts() (overloaded method) reads and converts all raw digitizer data into floating
point values in units of voltsin user memory

- Volts() (overloaded method) reads and converts raw digitizer data for the specified
channelsinto floating point values in units of voltsin user memory

- Scale() reads and converts raw digitizer data for the specified channelsinto floating
point values in user memory using the specified range and offset scaling factors
* Utility methods:

- Adc12x5::~Adc12x5() deletes a module instance

- Disable() disables the module measurement and interrupt activity

- Running() returnstrue if the digitizer is actively making measurements

- Channel Count() returns the number of active configured channels

- Channel SampleCount() returns the number of digitizer sasmples produced by each
channel

- DataPtr() returns the base address of the modul€e’ s output data buffer as a pointer to
volatile void

- Channel Bytes() returns the size in bytes of the datafor a single channel

- ModuleBytes() returns the size in bytes of the data across all channels

- PrintVersion() prints the class version information on the console

- Display() displays the modul€'s register contents on the console

- InstanceCount() returns the total number of Adcl12x5 instances

Adcl12x5Dma Class
The Adcl2x5Dma class builds on the Adc12x5 class to provide support for DMA data
collection with either callback function or message queue data acquisition complete
notification. Please see the header file adc12x5dma.h for complete method declarations.
The class provides the following methods:
* Instantiation:

- Adc12x5Dma:Adc12x5Dma() specifies values for the base clock and ADC sample
mode registers
« Configuration:
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- DataSelect() specifies the address of the user's data destination buffer, a data collection
complete callback function and a parameter for that callback function

- DataSelect() (overloaded method) specifies the address of the user's data destination
buffer, a data collection complete message queue pointer and a message pointer for that
message queue

- AutoRearm() - enables or disables automatic digitization rearm after data collection in
hardware triggered (armed) modes

- InterruptSelect() specifies the hardware interrupt vector and level digitization complete
interrupt processing, and atask priority for DMA data collection processing
« Utility methods:

- Adc12x5::~Adc12x5() deletes a module instance

Example 1 - Software Triggered Interrupt Driven Programmed Data Acquisition
This example shows how to do interrupt driven data acquisition on software generated
triggers with programmed data readout. The user creates a synchronization semaphore
and an interrupt service routine that gives the semaphore for each Adcl2x5 data
acquisition complete interrupt. The data readout task takes the semaphore and reads the
data under program control.

/*
** nodule include files **

*/

#i ncl ude <vxWrks. h> /1 for the followng...

#i ncl ude <intLib.h> /1 for intConnect() and related stuff

#i ncl ude <sysLib. h> /1 for syslntEnable() & sysC kRateGet ()

#i ncl ude <iv. h> /1 for INUMTO I VEC

#i ncl ude "Il oggi ng. h" /'l nmessage | oggi ng decl arations

#i ncl ude "vmemap. h" /1 Map VME Addresses to Processor Local Addresses
#i ncl ude "bi narysenmaphore.h" // for sinple binary semaphore with tineout

#i ncl ude "adcl12x5. h" /1 VME 12 Channel 5 MHz ADC Modul e

usi ng | nst ADC: : Adc12x5;

/*

**  nodul e constant definitions **

*/

static const unsigned int kDatal nterruptVector = 170;
static const bool kDisplayErrors = true;

static const int unsigned kDataChannels = 12;
static const int unsigned kDataSanples = 1024,

void * const kAdcAl6Base reinterpret_cast<void * const>( 0x2000 );
void * const kAdcA32Base = reinterpret_cast<void * const>( 0x09000000 );
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/*
Data readout interrupt service routine.
Informs interrupt handler of the availability of data via semaphore.
*/
static void DataReadout| SR( class Semaphore *senPtr ) {
senPtr->G ve( kDisplayErrors );
return;
}
/*
*/

/*

Dat a readout interrupt handler.

Waits for interrupt service routine to announce
data arrival and then reads data to |ocal nenory.
*/

static voi d Dat aReadout Task( void ) {

/1 create | SR<-->handl er synchronization semaphore
.. eStatus sentt at us;
cl ass Semaphore *senPtr = new Senmaphore( &senftatus, Semaphore::kEnpty );
if ( ::kError == sentatus ) {
LogError( "DataReadout Task() - Could not create semaphore!\n",0,0,0,0,0,0);
return;

}

/1 create digitizer instance

Adc12x5::eStatus status;

class Adc12x5 *adcPtr = new ( VmeAl6ToLocal ( kAdcAl6Base ) ) Adcl2x5(
&status, "ADCO", Adcl2x5:: kBased ocklnternal, Adcl2x5::kSanpl eAndHold, 0 );

if ( Adcl2x5::kOk !'= status ) {
LogError( "DataReadout Task() - Could not create Adcl2x5!\n", 0,0,0,0,0,0 );
return;

}

adcPtr - >Channel Sel ect (
Adc12x5: : kChanMaskAl |,
Adc12x5: : eChannel Sanpl eCount ( kDat aSanpl es ),
kAdcA32Base );

adcPtr - >RangeSel ect (
Adc12x5: : kChanMaskAl |,
Adc12x5: : kHi ghBi pol ar );
// Mode 5 - Ns sanples, at Sr sanple rate, software arm

adcPtr - >ModeSel ect (
Adc12x5: : kMul t SanpScopeSwAr m
Adc12x5: : kSanpl ePeri odM n,
Adc12x5: : eChannel Sanpl eCount ( kDat aSanples ) );

/] create interrupt service routine
if ( OK == intConnect (
I NUM_TO_ | VEC( kDat al nt errupt Vector ),
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VO DFUNCPTR( Dat aReadout| SR ),

int( semPtr ) ) ) {
adcPtr->Interrupt Sel ect ( kDat al nterrupt Vector, Adcl2x5::klintLevell );
sysl nt Enabl e( Adc12x5::klntLevell );

} else {
LogError( "DataReadout Task() - Could not create ISR\n", 0,0,0,0,0,0 );
return;

}

static float buffer[ kDataChannels ][ kDataSanples ];

while ( true ) {
taskDel ay( sysCO kRateGet() / 15 ); // ~15 Hz acquisition
adcPtr->Sof t war eTri gger();
senPtr->Take( Semaphore:: kWit Forever, kDisplayErrors );
adcPtr->Volts( buffer ); // read data in volts

Example 2 - Hardware Triggered Interrupt Driven Programmed Data Acquisition
This example shows how to do interrupt driven data acquisition on externa hardware
generated triggers with programmed data readout. The user creates a synchronization
semaphore and an interrupt service routine that gives the semaphore for each Adc12x5
data acquisition complete interrupt. The data readout task takes the semaphore and reads
the data under program control.

/*

**  module include files **

*/

#i ncl ude <vxWrks. h> /1 for the followng...

#i ncl ude <intLib.h> /1 for intConnect() and related stuff

#i ncl ude <syslLib. h> /1 for syslntEnable() & sysC kRateGet ()

#i ncl ude <iv.h> /1 for INUMTO I VEC

#i ncl ude "Il oggi ng. h" /1 nmessage | oggi ng decl arations

#i ncl ude "vmenmap. h" /1 Map VME Addresses to Processor Local Addresses
#i ncl ude "bi narysenmaphore.h" // for sinple binary semaphore with tineout
#i ncl ude "adcl12x5. h" /1 VME 12 Channel 5 MHz ADC Modul e

usi ng | nst ADC: : Adc12x5;

/*

**  nodul e constant definitions **

*/

static const unsigned int kDatal nterruptVector = 170;
static const bool kDisplayErrors = true;

static const int unsigned kDataChannels = 12;
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static const int unsigned kDataSanpl es = 1024,

void * const kAdcAl6Base = reinterpret_cast<void * const>( 0x2000 );
void * const kAdcA32Base = reinterpret_cast<void * const>( 0x09000000 );

/*
Data readout interrupt service routine.
Informs interrupt handler of the availability of data via semaphore.
*/
static void DataReadout| SR( cl ass Semaphore *senPtr ) {
senPtr->G ve( kDisplayErrors );
return;
}
/*
*/

/*

Dat a readout interrupt handler.

Waits for interrupt service routine to announce
data arrival and then DMAs data to | ocal nenory.
*/

static voi d Dat aReadout Task( void ) {

/'l create |SR<-->handl er synchronization senmaphore
.. eStatus sentt at us;
cl ass Semaphore *senPtr = new Semaphore( &senftatus, Semaphore:: kEnpty );
if ( ::kError == sentatus ) {
LogError( "DataReadout Task() - Could not create semaphore!\n",0,0,0,0,0,0);
return;

}

/1 create digitizer instance

Adc12x5::eStatus status;

class Adc12x5 *adcPtr = new ( VmeAl6ToLocal ( kAdcAl6Base ) ) Adcl2x5(
&status, "ADCO", Adcl2x5:: kBased ocklnternal, Adcl2x5::kSanpl eAndHold, 0 );

if ( Adcl2x5::kOk !'= status ) {
LogError( "DataReadout Task() - Could not create Adcl2x5!\n", 0,0,0,0,0,0 );
return;

}

adcPtr - >Channel Sel ect (
Adc12x5: : kChanMaskAl |,
Adc12x5: : eChannel Sanpl eCount ( kDat aSanpl es ),
kAdcA32Base );

adcPtr - >RangeSel ect (
Adc12x5: : kChanMaskAl |,
Adc12x5: : kHi ghBi pol ar );

/1 Mode 6 - Ns sanples, at Sr sanple rate, external SYNC arm
adcPtr - >ModeSel ect (

Adc12x5: : kMul t SanpScopeExt Arm

Adc12x5: : kSanpl ePeri odM n,

Adc12x5: : eChannel Sanpl eCount ( kDat aSanples ) );

8 of 15
080807
DCV



/1 create interrupt service routine
if ( OK == intConnect (
I NUM TO | VEC( kbDat al nt errupt Vector ),
VO DFUNCPTR( Dat aReadout| SR ),
int( senmPtr ) ) ) {
adcPtr->Interrupt Sel ect ( kDat al nterrupt Vector, Adcl2x5::klintLevell );
sysl nt Enabl e( Adc12x5::klntLevell );

} else {
LogError( "DataReadout Task() - Could not create ISR\n", 0,0,0,0,0,0 );
return;

}

static float buf fer[ kDataChannels ][ kDataSanples ];

while ( true ) {
adcPtr->Arn(); [// armthe digitizer for the next trigger
senPtr->Take( Semaphore:: kWai t Forever, kDisplayErrors );
adcPtr->Volts( buffer ); // read data in volts

}

*

*/

Example 3 - Hardware Triggered Interrupt Driven DMA Data Acquisition with
Callback Notification

This example shows how to do interrupt driven data acquisition on externa hardware
generated triggers with DMA data readout. The user creates a Synchronization
semaphore and a callback routine that gives the semaphore for each Adcl2x5 data
acquisition complete interrupt. Interrupt processing is handled within the Adc12x5Dma
class. The data readout task takes the semaphore and requests the data in floating point
form. The data are read into a holding buffer within the Adcl2x5Dma class by DMA.
The holding buffer is then converted to floating point values in user memory.

/*

**  module include files **

*/

#i ncl ude <vxWrks. h> /1 for the followng...

#i ncl ude <taskLib. h> /1 for taskDel ay()

#i ncl ude <syslLib. h> /1 for sysC kRateGet ()

#i ncl ude "Il oggi ng. h" /'l nmessage | oggi ng decl arations

#i ncl ude "vmenmap. h" /1 Map VME Addresses to Processor Local Addresses
#i ncl ude "bi narysenmaphore.h" // for sinple binary semaphore with tineout

#i ncl ude "adcl2x5dma. h" /1 VME 12 Channel 5 MHz ADC Modul e

usi ng | nst ADC: : Adc12x5;

/ *
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**  modul e constant definitions **

*/

static const int unsigned kDatal nterruptVect or 170;
static const int unsigned kReadout TaskPriority = 33;

static const int unsigned kDataChannels = 12;
static const int unsigned kDataSanpl es = 1024,

static bool const kNasty = fal se;
static const bool kDisplayErrors = true;

void * const kAdcAl6Base reinterpret_cast<void * const>( 0x2000 );
void * const kAdcA32Base = reinterpret_cast<void * const>( 0x09000000 );

usi ng | nst ADC: : Adc12x5Dnms;

/*

data col l ection conplete call back function

*/

voi d Cal | back( Adcl2x5Dma::eStatus const status, void * const paranPtr ) {
cl ass Semaphore *senPtr = static_cast<class Semaphore *>( paranPtr );
senPtr->G ve( kDisplayErrors );
return;

}

/*

*/

static voi d Dat aReadout Task( void ) {

/'l create call back<-->handl er synchroni zati on semaphore

.. eStatus sentt at us;

cl ass Semaphore semaphor e( &senftatus, Semaphore:: kEnmpty );

if ( ::kError == sentatus ) {
LogError( "DataReadout Task() - Could not create semaphore!\n",0,0,0,0,0,0);
return;

}

Adc12x5Dma: : eSt at us st at us;
Adc12x5Dma *adcPtr= new ( VmeAl6TolLocal ( kAdcAl6Base ) ) Adcl2x5Dma(
&st at us,
" ADC00"
kNast y,
Adc12x5Dma: : kBased ockl nt er nal ,
Adc12x5Dma: : kSanpl eAndHol d,
0);

adcPt r - >Channel Sel ect (
Adc12x5Dma: : kChanMaskAl |,
Adc12x5Dma: : eChannel Sanmpl eCount ( kDat aSanpl es ),
kAdcA32Base );

adcPt r - >RangeSel ect (
Adc12x5Dma: : kChanMaskAl |,
Adc12x5Dma: : kHi ghBi pol ar );
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adcPtr - >ModeSel ect (
Adc12x5Dma: : kMul t SanpScopeExt Ar m
Adc12x5Dma: : kSanpl ePeri odM n,
Adc12x5Dma: : eChannel Sanpl eCount ( kDat aSanples ) );

/1l tell class to allocate a raw buffer
adcPtr->Dat aSel ect ( NULL,

Cal | back,

&semaphore );

adcPtr->Interrupt Sel ect ( kDat al nt errupt Vect or,
Adc12x5Dma: : kl nt Level 1,
kReadout TaskPriority );

static float buf fer[ kDataChannels ][ kDataSanples ];

/1 armthe digitizer for the first trigger
/1 auto rearmis enabled by default
adcPtr->Arm();

while ( true ) {
semaphor e. Take( Semaphore: : kWai t Forever, kDisplayErrors );
adcPtr->Get Vol ts( buffer );

}

return;

| *
*/

Example 4 - Hardware Triggered Interrupt Driven DMA Data Acquisition with
M essage Queue Notification

This example shows how to do interrupt driven data acquisition on externa hardware
generated triggers with DMA data readout. The user creates a synchronization message
gueue that is passed to the Adcl2x5Dma class which will announce data acquisition
complete on the message queue. Interrupt processing is handled within the Adcl2x5Dma
class. The data readout task receives the message and requests the data in floating point
form. The data are read into a holding buffer within the Adc12x5Dma class by DMA.
The holding buffer is then converted to floating point values in user memory. In this
example the digitizer is manually rearmed under software control in the data acquisition
loop. This feature is useful in cases where the external trigger signal rate is higher than
the useful data readout rate.

/*
** nodule include files **
*/
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#i ncl ude <vxWrks. h> /1 for the followng...

#i ncl ude <taskLib. h> /1 for taskDel ay()

#i ncl ude <syslLib. h> /1 for sysC kRateGet ()

#i ncl ude "Il oggi ng. h" /'l nmessage | oggi ng decl arations

#i ncl ude "vmenmap. h" /1 Map VME Addresses to Processor Local Addresses
#i ncl ude "bi narysemaphore. h" // for sinple binary semaphore w th tinmeout

#i ncl ude "adcl2x5dma. h" /1 VME 12 Channel 5 MHz ADC Modul e

usi ng | nst ADC. : Adc12x5;

/*

**  modul e constant definitions **

*/

static const int unsigned kDatal nt erruptVect or 170;
static const int unsigned kReadout TaskPriority = 33;

static const int unsigned kDataChannels = 12;
static const int unsigned kDataSanpl es = 1024,

static bool const kNice = true;
static const bool kDisplayErrors = true;
static const int unsigned kQueueDepth = 2;

void * const kAdcAl6Base = reinterpret_cast<void * const>( 0x2000 );
void * const kAdcA32Base = reinterpret_cast<void * const>( 0x09000000 );

usi ng | nst ADC: : Adc12x5Dnms;
static voi d Dat aReadout Task( void ) {

Adc12x5Dma: : eSt at us adcSt at us;
class Adcl12x5Dma *adcPtr = new ( VmeAl6TolLocal ( kAdcAl6Base ) ) Adcl2x5Dma(
&adc St at us,
" ADC0O0",
kN ce,
Adc12x5Dma: : kBased ockl nt er nal ,
Adc12x5Dma: : kSanpl eAndHol d,
0);

adcPtr - >Channel Sel ect (
Adc12x5Dma: : kChanMaskAl |,
Adc12x5Dma: : eChannel Sanpl eCount ( kDat aSanpl es ),
KAdcA32Base );

adcPtr - >RangeSel ect (
Adc12x5Dma: : kChanMaskAl |,
Adc12x5Dma: : kHi ghBi pol ar );

adcPtr - >ModeSel ect (
Adc12x5Dma: : kMul t SanpScopeExt Ar m
Adc12x5Dma: : kSanpl ePeri odM n,
Adc12x5Dma: : eSanpl eCount ( kDat aSanmples ) );
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/1 we will rearmthe digitizer to govern the DAQrate
adcPtr->Aut oRearn{ false );

/1 DAQ conpl ete nessage queue

::eStatus queueSt at us;

cl ass MessageQueue<Adcl2x5Dma: : DaqConpl et eMessage>
conpl et edQueue( &queueSt at us, kQueueDepth );

const int kBoardl = 1;

/1l tell class to allocate a raw buffer
adcPt r - >Dat aSel ect (

NULL,

&conpl et edQueue,

&Boardl );

adcPtr->I nterrupt Sel ect (
kDat al nt er r upt Vect or,
Adc12x5Dma: : kl nt Level 1,
kReadout TaskPriority );

static float buf fer[ kDataChannels ][ kDataSanples ];
Adc12x5Dma: : DagConpl et eMessage nessage;

while ( true ) {
taskDel ay( sysCO kRateGet() / 15 ); // ~15 Hz acquisition
adcPtr->Arn(); // rearmthe digitizer
conpl et edQueue. Recei ve(
nessage,
MessageQueue<Adc12x5Dnma: : DaqConpl et eMessage>: : eWait( 100 ),
kDi spl ayErrors );
adcPtr->Get Vol ts( buffer );
}

C Language Wrappers

A set of wrapper functions provides full functionality for C language programmers.
Wrappers are provided for the Adcl2x5 and Adcl2x5Dma classes. In both cases the
‘constructor’ function returns an instance index that is passed as the first parameter of all
other related functions. All other wrapper function parameters map one-to-one with
those of the underlying class methods.

Adcl12x5 Wrapper Functions

Please see the class Adcl2x5 discussion above and the header file c_adc12x5.h for
complete function declarations. The wrapper library provides the following functions:

- int Adc12x5New()

- void Adc12x5Delete()

- eStatus Adc12x5Channel Select()
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- eStatus Adcl12x5RangeSel ect()

- eStatus Adc12x5M odeSel ect()

- eStatus Adc12x5SamplePeriod()

- eStatus Adc12x5InterruptSel ect()

- void Adcl12x5SoftwareTrigger()

- void Adc12x5Arm()

- void Adc12x5Disable()

- int Adc12x5Running()

- unsigned long int Adc12x5Channel Count()
- eChannel SampleCount Adc12x5Channel SampleCount()
- const volatile void * Adc12x5DataPtr()

- unsigned long int Adc12x5Channel Bytes()
- unsigned long int Adc12x5ModuleBytes()
- void Adc12x5PrintVersion()

- void Adc12x5Display()

- void Adc12x5CountsAll()

- eStatus Adc12x5ToVolts()

- void Adcl12x5VoltsAll()

- eStatus Adc12x5Volts()

- eStatus Adc12x5Scal€()

- eStatus Adc12x5Counts()

- unsigned int Adc12x5Count()

Adcl12x5Dma Wrapper Functions

Please see the class Adc12x5Dma discussion above and the header file c_adc12x5dma.h
for complete function declarations. The wrapper library provides the following
functions:

- int Adc12x5DmaNew()

- void Adc12x5DmaDel ete()

- eStatus Adc12x5DmaChannel Select()

- eStatus Adc12x5DmaRangeSel ect()

- eStatus Adc12x5DmaM odeSel ect()

- void * Adc12x5DmaDataSel ect()

- void Adc12x5DmaA utoRearm()

- eStatus Adc12x5DmaSamplePeriod()

- eStatus Adc12x5Dmal nterruptSel ect()

- void Adcl2x5DmaSoftwareTrigger()
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- void Adc12x5DmaArm()

- void Adc12x5DmaDisable()

- int Adc12x5DmaRunning()

- unsigned long int Adc12x5DmaChannel Count()
- eChannel SampleCount Adc12x5DmaChannel SampleCount()
- const volatile void * Adc12x5DmaDataPtr()

- unsigned long int Adc12x5DmaChannel Bytes()
- unsigned long int Adc12x5DmaM odul eBytes()
- void Adc12x5DmaPrintVersion()

- void Adcl12x5DmaDisplay()

- eStatus Adc12x5DmaToVolts()

- void Adc12x5DmaGetVolts()

- unsigned int Adc12x5DmaCount()

End.
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