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1 Introduction
This document describes the PmodACL  Arduino library. The purpose of this library is to offer the user an easy to use approach to use this Pmod in Arduino applications. This library must cover all of the functionality provided by ADXL345 accelerometer. See its datasheet for reference.

Read Library implementation for details about PmodACL library implementation.

In the end, the document describes Library usage.

2 Library implementation
The library implements a multi-layer approach:

· Data access level ACL functions provide SPI and I2C read and write functions. 

· Low level ACL functions are only two functions: read register and write register

· Higher level ACL functions are the functions required to implement ACL functionality.

2.1 ACL Register Adresses

The next table shows registers addresses. The library will implement them as definitions (“#define”) in the library’s header file.
	Address
	Name
	Description

	0x00
	ACL_ADR_DEVID 
	Device ID

	0x1D
	ACL_ADR_THRESH_TAP 
	Tap threshold

	0x1E
	ACL_ADR_OFSX
	X-axis offset

	0x1F
	ACL_ADR_OFSY 
	Y-axis offset

	0x20
	ACL_ADR_OFSZ 
	Z-axis offset

	0x21
	ACL_ADR_DUR 
	Tap duration

	0x22
	ACL_ADR_LATENT
	Tap latency

	0x23
	ACL_ADR_WINDOW
	Tap window

	0x24
	ACL_ADR_THRESH_ACT 
	Activity threshold

	0x25
	ACL_ADR_THRESH_INACT 
	Inactivity threshold

	0x26
	ACL_ADR_TIME_INACT 
	Inactivity time

	0x27
	ACL_ADR_ACT_INACT_CTL 
	Axes enable control for activity and inactivity detection

	0x28
	ACL_ADR_THRESH_FF 
	Free-fall threshold

	0x29
	ACL_ADR_TIME_FF 
	Free-fall time

	0x2A
	ACL_ADR_TAP_AXES 
	Axes control for single tap/double tap

	0x2B
	ACL_ADR_ACT_TAP_STATUS 
	Source of single tap/double tap

	0x2C
	ACL_ADR_BW_RATE 
	Data rate and power mode control

	0x2D
	ACL_ADR_POWER_CTL 
	Power-saving features control

	0x2E
	ACL_ADR_INT_ENABLE 
	Interrupt enable control

	0x2F
	ACL_ADR_INT_MAP 
	Interrupt mapping control

	0x30
	ACL_ADR_INT_SOURCE 
	Source of interrupts

	0x31
	ACL_ADR_DATA_FORMAT 
	 Data format control 

	0x32
	ACL_ADR_DATAX0
	X-Axis Data 0

	0x33
	ACL_ADR_DATAX1
	X-Axis Data 1

	0x34
	ACL_ADR_DATAY0
	Y-Axis Data 0

	0x35
	ACL_ADR_DATAY1
	Y-Axis Data 1

	0x36
	ACL_ADR_DATAZ0
	Z-Axis Data 0

	0x37
	ACL_ADR_DATAZ1
	Z-Axis Data 1

	0x38
	ACL_ADR_FIFO_CTL 
	FIFO control

	0x39
	ACL_ADR_FIFO_STATUS
	FIFO status


2.2 ACL Constants for Function Parameters

The following table lists elements sb as bit or bit group masks and parameters used by the functions. 

	Value
	Name
	Note

	1<<7
	MSK_ INT_ DATA_READY
	This mask can be used for the registers: INT_ENABLE, INT_MAP, INT_SOURCE  

	1<<6
	MSK_ INT_ SINGLE_TAP
	This mask can be used for the registers: INT_ENABLE, INT_MAP, INT_SOURCE  

	1<<5
	MSK_ INT_ DOUBLE_TAP
	This mask can be used for the registers: INT_ENABLE, INT_MAP, INT_SOURCE  

	1<<4
	MSK_ INT_ ACTIVITY
	This mask can be used for the registers: INT_ENABLE, INT_MAP, INT_SOURCE  

	1<<3
	MSK_ INT_ INACTIVITY
	This mask can be used for the registers: INT_ENABLE, INT_MAP, INT_SOURCE  

	1<<2
	MSK_ INT_ FREE_FALL
	This mask can be used for the registers: INT_ENABLE, INT_MAP, INT_SOURCE  

	1<<1
	MSK_ INT_ WATERMARK
	This mask can be used for the registers: INT_ENABLE, INT_MAP, INT_SOURCE  

	1<<0
	MSK_ INT_ OVERRUN
	This mask can be used for the following 

registers: INT_ENABLE, INT_MAP, 

INT_SOURCE  

	1<<7
	MSK_ACT_INACT_ACTACDC
	This mask is used in the ACT_INACT_CTL register. 

	1<<6
	MSK_ACT_INACT_ACTXEN
	This mask is used in the ACT_INACT_CTL register. 

	1<<5
	MSK_ACT_INACT_ACTYEN
	This mask is used in the ACT_INACT_CTL register. 

	1<<4
	MSK_ACT_INACT_ACTZEN
	This mask is used in the ACT_INACT_CTL register. 

	1<<3
	MSK_ACT_INACT_INACTACDC
	This mask is used in the ACT_INACT_CTL register. 

	1<<2
	MSK_ACT_INACT_INACTXEN
	This mask is used in the ACT_INACT_CTL register. 

	1<<1
	MSK_ACT_INACT_INACTYEN
	This mask is used in the ACT_INACT_CTL register. 

	1<<0
	MSK_ACT_INACT_INACTZEN
	This mask is used in the ACT_INACT_CTL register. 

	1<<6
	MSK_ACT_TAP_STATUS_ACTXSOURCE
	This mask is used in the ACT_TAP_STATUS_CTL register. 

	1<<5
	MSK_ACT_TAP_STATUS_ACTYSOURCE
	This mask is used in the ACT_TAP_STATUS_CTL register. 

	1<<4
	MSK_ACT_TAP_STATUS_ACTZSOURCE
	This mask is used in the ACT_TAP_STATUS_CTL register. 

	1<<3
	MSK_ACT_TAP_STATUS_ASLEEP
	This mask is used in the ACT_TAP_STATUS_CTL register. 

	1<<2
	MSK_ACT_TAP_STATUS_INACTXSOURCE
	This mask is used in the ACT_TAP_STATUS_CTL register. 

	1<<1
	MSK_ACT_TAP_STATUS_INACTYSOURCE
	This mask is used in the ACT_TAP_STATUS_CTL register. 

	1<<0
	MSK_ACT_TAP_STATUS_INACTZSOURCE
	This mask is used in the ACT_TAP_STATUS_CTL register. 

	1<<3
	MSK_TAP_AXES_SUPPRESS
	This mask is used in TAP_AXES register for Suppress bit.

	1<<2
	MSK_TAP_AXES_TAPXENABLE
	This mask is used in TAP_AXES register for TAP_X bit.

	1<<1
	MSK_TAP_AXES_TAPYENABLE
	This mask is used in TAP_AXES register for TAP_Y bit.

	1<<0
	MSK_TAP_AXES_TAPZENABLE
	This mask is used in TAP_AXES register for TAP_Z bit.

	1<<4
	MSK_BW_RATE_LOWPOWER
	This mask is used in the BW_RATE register for LOW_POWER bit. 

	0x0F
	MSK_BW_RATE_RATE
	This mask is used in the BW_RATE register for Wakeup bits. 

	1<<5
	MSK_POWER_CTL_LINK
	This mask is used in the POWER_CTL register for Link bit. 

	1<<4
	MSK_POWER_CTL_AUTOSLEEP
	This mask is used in the POWER_CTL register for AUTO_SLEEP bit 

	1<<3
	MSK_POWER_CTL_MEASURE
	This mask is used in the POWER_CTL register for Measure bit. 

	1<<2
	MSK_POWER_CTL_SLEEP
	This mask is used in the POWER_CTL register for Sleep bit. 

	3
	MSK_POWER_CTL_WAKEUP
	This mask is used in the POWER_CTL register for Wakeup bits. 

	1<<7
	MSK_DATA_FORMAT_SELFTEST
	This mask is used in the DATA_FORMAT register for SELF_TEST bit. 

	1<<6
	MSK_DATA_FORMAT_SPI
	This mask is used in the DATA_FORMAT register for SPI bit. 

	1<<5
	MSK_DATA_FORMAT_INTINVERT
	This mask is used in the DATA_FORMAT register for INT_INVERT bit. 

	1<<3
	MSK_DATA_FORMAT_FULLRES
	This mask is used in the DATA_FORMAT register for FULL_RES bit. 

	1<<2
	MSK_DATA_FORMAT_JUSTIFY
	This mask is used in the DATA_FORMAT register for Justify bit. 

	3
	MSK_DATA_FORMAT_RANGE
	This mask is used in the DATA_FORMAT register for Range bits. 

	0xC0
	MSK_FIFO_CTL_FIFOMODE
	This mask is used in the FIFO_CTL register for FIFO_MODE bits. 

	1<<5
	MSK_FIFO_CTL_TRIGGER
	This mask is used in the FIFO_CTL register for Trigger bit. 

	0x1F
	MSK_FIFO_CTL_SAMPLES
	This mask is used in the FIFO_CTL register for Samples bits. 

	1<<5
	MSK_FIFO_STATUS_FIFOTRIG
	This mask is used in the FIFO_STATUS register for FIFO_TRIG bit. 

	0x3F
	MSK_FIFO_STATUS_ENTRIES
	This mask is used in the FIFO_STATUS register for Entries bits. 

	0
	PAR_INT_ACTIVEHIGH
	This parameter will be used to set INT_INVERT bit in the DATA_FORMAT register

	1
	PAR_INT_ACTIVELOW
	This parameter will be used to set INT_INVERT bit in the DATA_FORMAT

	0
	PAR_INT_INT1
	This parameter will be used to set the interrupt number in INT_MAP register.

	1
	PAR_INT_INT2
	This parameter will be used to set the interrupt number in INT_MAP register.

	0
	PAR_ACCESS_SPI3
	This parameter is used when calling ACLInit

	1
	PAR_ACCESS_SPI4
	This parameter is used when calling ACLInit

	2
	PAR_ACCESS_I2C
	This parameter is used when calling ACLInit

	4
	BIT_BW_RATE_LOW_POWER
	Low power bit from BW_RATE register

	0x0F
	MSK_BW_RATE_RATE
	Rate bits from BW_RATE register

	0
	PAR_OUTPUTRATE0_10Hz
	Parameter Output Data Rate : 0.10 Hz, used to access Rate in BW_RATE register

	1
	PAR_OUTPUTRATE0_20Hz
	Parameter Output Data Rate : 0.20 Hz, used to access Rate in BW_RATE register

	2
	PAR_OUTPUTRATE0_39Hz
	Parameter Output Data Rate : 0.39 Hz, used to access Rate in BW_RATE register

	3
	PAR_OUTPUTRATE0_78Hz
	Parameter Output Data Rate : 0.78 Hz, used to access Rate in BW_RATE register

	4
	PAR_OUTPUTRATE1_56Hz
	Parameter Output Data Rate : 1_56 Hz, used to access Rate in BW_RATE register

	5
	PAR_OUTPUTRATE3_13Hz
	Parameter Output Data Rate : 3.13 Hz, used to access Rate in BW_RATE register

	6
	PAR_OUTPUTRATE6_25Hz
	Parameter Output Data Rate : 6.25 Hz, used to access Rate in BW_RATE register

	7
	PAR_OUTPUTRATE12_50Hz
	Parameter Output Data Rate : 12.5 Hz, used to access Rate in BW_RATE register

	8
	PAR_OUTPUTRATE25_00Hz
	Parameter Output Data Rate : 25.00  Hz, used to access Rate in BW_RATE register

	9
	PAR_OUTPUTRATE50_00Hz
	Parameter Output Data Rate : 50.00 Hz, used to access Rate in BW_RATE register

	10
	PAR_OUTPUTRATE100_00Hz
	Parameter Output Data Rate : 100.00 Hz, used to access Rate in BW_RATE register

	11
	PAR_OUTPUTRATE200_00Hz
	Parameter Output Data Rate : 200.00 Hz, used to access Rate in BW_RATE register

	12
	PAR_OUTPUTRATE400_00Hz
	Parameter Output Data Rate : 400.00 Hz, used to access Rate in BW_RATE register

	13
	PAR_OUTPUTRATE800_00Hz
	Parameter Output Data Rate : 800.00 Hz, used to access Rate in BW_RATE register

	14
	PAR_OUTPUTRATE1600_00Hz
	Parameter Output Data Rate : 1600.00 Hz, used to access Rate in BW_RATE register

	15
	PAR_OUTPUTRATE3200_00Hz
	Parameter Output Data Rate : 3200.00 Hz, used to access Rate in BW_RATE register

	0
	PAR_WAKEUP_FREQ8Hz
	Parameter Wakeup rate : 8 Hz, used to access Wakeup bits in POWER_CTL register

	1
	PAR_WAKEUP_FREQ4Hz
	Parameter Wakeup rate : 4 Hz, used to access Wakeup bits in POWER_CTL register

	2
	PAR_WAKEUP_FREQ2Hz
	Parameter Wakeup rate : 2 Hz, used to access Wakeup bits in POWER_CTL register

	3
	PAR_WAKEUP_FREQ1Hz
	Parameter Wakeup rate : 1 Hz, used to access Wakeup bits in POWER_CTL register

	0
	PAR_DATAFORMAT_PM2G
	Parameter g range : +/- 2g, used to access Range bits in DATA_FORMAT register

	1
	PAR_DATAFORMAT_PM4G
	Parameter g range : +/- 4g, used to access Range bits in DATA_FORMAT register

	2
	PAR_DATAFORMAT_PM8G
	Parameter g range : +/- 8g, used to access Range bits in DATA_FORMAT register

	3
	PAR_DATAFORMAT_PM16G
	Parameter g range : +/- 16g, used to access Range bits in DATA_FORMAT register

	0
	FIFO_MODE_BYPASS
	Parameter FIFO Mode : Bypass, used to access FIFO_MODE bits in FIFO_CTL register

	1
	FIFO_MODE_FIFO
	Parameter FIFO Mode : FIFO, used to access FIFO_MODE bits in FIFO_CTL register

	2
	FIFO_MODE_STREAM
	Parameter FIFO Mode : Stream, used to access FIFO_MODE bits in FIFO_CTL register

	3
	FIFO_MODE_TRIGGER
	Parameter FIFO Mode : Trigger, used to access FIFO_MODE bits in FIFO_CTL register

	0
	PAR_AXIS_XP
	Parameter used to indicate x axis on the positive gravitational direction when gravitational etalonation is done.

	1
	PAR_AXIS_XN
	Parameter used to indicate x axis on the negative gravitational direction when gravitational etalonation is done.

	2
	PAR_AXIS_YP
	Parameter used to indicate y axis on the positive gravitational direction when gravitational etalonation is done.

	3
	PAR_AXIS_YN
	Parameter used to indicate y axis on the negative gravitational direction when gravitational etalonation is done.

	4
	PAR_AXIS_ZP
	Parameter used to indicate z axis on the positive gravitational direction when gravitational etalonation is done.

	5
	PAR_AXIS_ZN
	Parameter used to indicate z axis on the negative gravitational direction when gravitational etalonation is done.


2.3 Library functions

2.3.1 Data access level ACL functions

PModACL is accessed using two approaches: SPI and I2C. For each, separate functions will be provided by the library. When functionality is initialized (function ACLInit), the access method will be specified. Later on, the “Low level functions” will direct to the specific set of functions, so that this matter won’t be visible to upper layers.

void ACLWriteByteSPI(uint8_t bAddress, uint8_t bCntBytes, uint8_t * rgbValues)
Parameters

uint8_t bAddress – the address where the values will be written


uint8_t bCntBytes – the number of bytes that will be written
uint8_t * rgbValues - the array of values to be written 

This function writes the values from the buffer to the specified number of registers starting from a specified address value. It performs the I2C write cycle for the specified array of values to the specified address.
void ACLReadByteSPI(uint8_t bAddress, uint8_t bCntBytes, uint8_t *rgbValues)

Parameters
uint8_t bAddress – the address from where the values will be read

uint8_t bCntBytes – the number of bytes that will be read

uint8_t * rgbValues - the array where values will be read
Performs the SPI read cycle from the specified address into the specified array of values.
void PmodACL::ACLWriteBytesI2C(uint8_t bAddress, uint8_t bCntBytes, uint8_t * rgbValues)
Parameters

uint8_t bAddress – the address where the values will be written


uint8_t bCntBytes – the number of bytes that will be written
uint8_t * rgbValues - the array of values to be written 

This function writes the values from the buffer to the specified number of registers starting from a specified address value. It performs the I2C write cycle for the specified array of values to the specified address.
void ACLReadByteI2C(uint8_t bAddress, uint8_t bCntBytes, uint8_t *rgbValues)

Parameters
uint8_t bAddress – the address from where the values will be read

uint8_t bCntBytes – the number of bytes that will be read

uint8_t * rgbValues - the array where values will be read
This function will read the specified number of registers starting from a specified address and store their values in the buffer. It performs the I2C read cycle from the specified address into the specified array of values.
2.3.2 Low level ACL functions

void ACLWriteRegisters(uint8_t bRegisterAddress, uint8_t bCntBytes, uint8_t * rgbValues)

Parameters
uint8_t bRegisterAddress – the address from where the values will be read

uint8_t bCntBytes – the number of bytes that will be read

uint8_t *rgbValues - the array where values will be read 
This function writes the values from the buffer to the specified number of registers starting from a specified address value. It is a low level function and will be used by a lot of higher level functions. According to the chosen access platform (SPI or I2C), it will direct the call to the specific function (ACLWriteBytesSPI or ACLWriteBytesI2C).

void ACLReadRegisters(uint8_t bRegisterAddress, uint8_t bCntBytes, uint8_t *rgbValues)

Parameters
uint8_t bRegisterAddress – The register adress of the first register in the sequence

uint8_t bCntRegs – The number of the bytes to be read.

uint8_t * rgbValues – Pointer to the buffer where the values will be stored.
This function will read the specified number of registers starting from a specified address and store their values in the buffer. It is a low level function and will be used by a lot of higher level functions. According to the chosen access platform (SPI or I2C), it will direct the call to the specific function (ACLReadBytesSPI or ACLReadBytesI2C).

void ACLSetRegisterBits(uint8_t bRegisterAddress, uint8_t bMask, bool fValue)
Parameters
uint8_t bRegisterAddress 
- the address of the register who's bits are set


uint8_t bMask


- the mask indicating which bits are affected


bool fValue


- 1 if the bits are set or 0 if ther bits are reset
This function sets the value of some bits (correspoding to the bMask) of a register (indicated by bRegisterAddress) to 1 or 0 (indicated by fValue).

This is an utility function and won’t be exposed as library method.
void ACLSetRegisterBitsFromByte(uint8_t bRegisterAddress, uint8_t bMask, uint8_t bValue)

Parameters
uint8_t bRegisterAddress 
- the address of the register who's bits are set


uint8_t bMask


- the mask indicating which bits are affected

uint8_t bValue


- the byte containing bits values
This function sets the value of some bits (correspoding to the bMask) of a register (indicated by bRegisterAddress) to the value of the corresponding bits from another byte (indicated by bValue).
This is an utility function and won’t be exposed as library method.
uint8_t PmodACL::ACLGetRegisterBits(uint8_t bRegisterAddress, uint8_t bMask)
Parameters
uint8_t bRegisterAddress 
- the address of the register who's bits are read

uint8_t bMask


- the mask indicating which bits are read
Return value:

the value of the acceleration on X axis (in "g")
Returns a byte containing only the bits from a register (indicated by bRegisterAddress), correspoding to the bMask mask.

This is an utility function and won’t be exposed as library method.
double ACLConvertReadingToValueG(unsigned INT32 uiReading)
Return value:


- the value of the acceleration in "g" corresponding to the 10 bits reading and the current g range

Converts the value from the 10 bits reading to the float value (in g) corresponding to the acceleration, considering the current selected g range. 
This is an utility function and won’t be exposed as library method.
2.3.3 Higher level ACL functions

void begin(uint8_t bAccessType)

Parameters
· uint8_t bAccessType – The parameter indicating the access type, which can be SPI (3 or 4 wires) or I2C. Can be one of the parameters from the following list:
	Value
	Name

	0
	PAR_ACCESS_SPI

	1
	PAR_ACCESS_I2C


This function performs the required ACL initialization tasks:

· Initializes and configures the SPI or I2C communication instance. It sets the default SPI frequency, 400 kHz.
· Configures required signals as outputs

· Other initialization tasks 

void end()
This function performs the required ACL deinitialization tasks.
void setSPIFreqHz (uint32_t nSPISpeedHz)
This function sets the SPI frequency. By default, in begin function, the SPI frequency was set to 400 kHz.
void ACLReadAccelG(double *pdAclXg, double *pdAclYg, double *pdAclZg)

Parameters
· double *pdAclXg – pointer to variable to receive the acceleration on the X axis in “g”.

· double *pdAclYg – pointer to variable to receive the acceleration on the Y axis in “g”.
· double *pdAclZg – pointer to variable to receive the acceleration on the Z axis in “g”.

This function is the main function used for acceleration reading, providing the 3 current acceleration values in “g”. 

· It reads simultaneously the acceleration on three axes in a buffer of 6 bytes using ACLReadRegister
· For each of the three values, combines the two bytes in order to get a 10 bits value

· For each of the three values, converts the 10 bits value to the value in “g”

double ACLReadAccelXG()
Return value:

· the value of the acceleration on X axis (in "g")
This function is an alternate function used for acceleration reading (the main function for this is ACLReadAccelG), providing the current acceleration values in “g” on X axis. 

-
It reads the acceleration on X axis in a buffer of 2 bytes (2 bytes variable) using ACLReadRegister

-
Combines the two bytes in order to get a 10 bits value  

-
Converts the 10 bits value to the value in “g”, considering the current selected g range using ACLConvertReadingToValueG
When using this function, be aware that it only reads the X axis acceleration. Thus, advancing position in FIFO buffers is done unequally for the 3 axes. The recommended way is to use ACLReadAccelG function.

double ACLReadAccelYG()
Return value:

· the value of the acceleration on Y axis (in "g")
This function is an alternate function used for acceleration reading (the main function for this is ACLReadAccelG), providing the current acceleration values in “g” on Y axis. 

-
It reads the acceleration on Y axis in a buffer of 2 bytes (2 bytes variable) using ACLReadRegister

-
Combines the two bytes in order to get a 10 bits value  

-
Converts the 10 bits value to the value in “g”, considering the current selected g range using ACLConvertReadingToValueG
When using this function, be aware that it only reads the Y axis acceleration. Thus, advancing position in FIFO buffers is done unequally for the 3 axes. The recommended way is to use ACLReadAccelG function.

double ACLReadAccelZG()
Return value:

· the value of the acceleration on Z axis (in "g")
This function is an alternate function used for acceleration reading (the main function for this is ACLReadAccelG), providing the current acceleration values in “g” on Z axis. 

-
It reads the acceleration on Z axis in a buffer of 2 bytes (2 bytes variable) using ACLReadRegister

-
Combines the two bytes in order to get a 10 bits value  

-
Converts the 10 bits value to the value in “g”, considering the current selected g range using ACLConvertReadingToValueG
When using this function, be aware that it only reads the Z axis acceleration. Thus, advancing position in FIFO buffers is done unequally for the 3 axes. The recommended way is to use ACLReadAccelG function.

Other functions

uint8_t ACLGetDevID()

This function returns the Device ID for ADXL345 accelerometer, which is 0xE5.

void ACLSetOffsetXG(double dOffsetX)

Parameters

· double dOffsetX
 – the offset for X axis in “g”.

This function sets the X axis offset, starting from a value in “g”. It sets OFSX register using 8 bits value obtained using relation 15.6 mg/LSB.

double PmodACL::ACLGetOffsetXG()
Return value:
double
 – the offset for X axis in “g”.
This function returns the X axis offset, in “g”. It converts the 8 bits value of the OFSX register using relation 15.6 mg/LSB.

void ACLSetOffsetYG(double dOffsetY)

Parameters

· double dOffsetY
 – the offset for Y axis in “g”.

This function sets the Y axis offset, starting from a value in “g”. It sets OFSY register using 8 bits value obtained using relation 15.6 mg/LSB.

double PmodACL::ACLGetOffsetYG()
Return value:
double
 – the offset for Y axis in “g”.
This function returns the Y axis offset, in “g”. It converts the 8 bits value of the OFSY register using relation 15.6 mg/LSB.
void ACLSetOffsetZG(double dOffsetZ)

Parameters

· double dOffsetZ
 – the offset for Z axis in “g”.

This function sets the Z axis offset, starting from a value in “g”. It sets OFSZ register using 8 bits value obtained using relation 15.6 mg/LSB.

double PmodACL::ACLGetOffsetZG()
Return value:
double
 – the offset for Z axis in “g”.
This function returns the Z axis offset, in “g”. It converts the 8 bits value of the OFSZ register using relation 15.6 mg/LSB.

void SetBWRateOutputRatePar(uint8_t bOutputRatePar)

Parameters

· uint8_t bOutputRatePar – a parameter selecting one of the options from the following table. Must be less or equal to 15, values outside them will be ignored.
This function sets the Rate bits in the BW_RATE register according to one of the parameters in the list.  
	Value
	Name
	Note

	0
	PAR_OUTPUTRATE0_10Hz
	Parameter Output Data Rate : 0.10 Hz, used to access Rate in BW_RATE register

	1
	PAR_OUTPUTRATE0_20Hz
	Parameter Output Data Rate : 0.20 Hz, used to access Rate in BW_RATE register

	2
	PAR_OUTPUTRATE0_39Hz
	Parameter Output Data Rate : 0.39 Hz, used to access Rate in BW_RATE register

	3
	PAR_OUTPUTRATE0_78Hz
	Parameter Output Data Rate : 0.78 Hz, used to access Rate in BW_RATE register

	4
	PAR_OUTPUTRATE1_56Hz
	Parameter Output Data Rate : 1_56 Hz, used to access Rate in BW_RATE register

	5
	PAR_OUTPUTRATE3_13Hz
	Parameter Output Data Rate : 3.13 Hz, used to access Rate in BW_RATE register

	6
	PAR_OUTPUTRATE6_25Hz
	Parameter Output Data Rate : 6.25 Hz, used to access Rate in BW_RATE register

	7
	PAR_OUTPUTRATE12_50Hz
	Parameter Output Data Rate : 12.5 Hz, used to access Rate in BW_RATE register

	8
	PAR_OUTPUTRATE25_00Hz
	Parameter Output Data Rate : 25  Hz, used to access Rate in BW_RATE register

	9
	PAR_OUTPUTRATE50_00Hz
	Parameter Output Data Rate : 50 Hz, used to access Rate in BW_RATE register

	10
	PAR_OUTPUTRATE100_00Hz
	Parameter Output Data Rate : 100 Hz, used to access Rate in BW_RATE register

	11
	PAR_OUTPUTRATE200_00Hz
	Parameter Output Data Rate : 200 Hz, used to access Rate in BW_RATE register

	12
	PAR_OUTPUTRATE400_00Hz
	Parameter Output Data Rate : 400 Hz, used to access Rate in BW_RATE register

	13
	PAR_OUTPUTRATE800_00Hz
	Parameter Output Data Rate : 800 Hz, used to access Rate in BW_RATE register

	14
	PAR_OUTPUTRATE1600_00Hz
	Parameter Output Data Rate : 1600 Hz, used to access Rate in BW_RATE register

	15
	PAR_OUTPUTRATE3200_00Hz
	Parameter Output Data Rate : 3200 Hz, used to access Rate in BW_RATE register


uint8_t ACLGetBWRateOutputRatePar()

Return value
· uint8_t – a parameter corresponding to one of the options from the table shown on SetOutputRatePar function. It is  less or equal to 15.
This function returns a value corresponding to the Output Rate bits in the BW_RATE register.  
void ACLSet BWRateLowPowerBit(bool fLowPower)
Parameters

· bool fLowPower
– the boolean value to be set to low power.

This function sets the LOW_POWER bit of the BW_RATE register.

bool ACLGet BWRateLowPowerBit()

Return value
· bool
– the boolean value of the low power LOW_POWER bit of the BW_RATE register.

This function returns the LOW_POWER bit of the BW_RATE register.
void ACLSetPowerControlLinkBit(bool fValue)
Parameters

· bool fValue – the boolean value to be set to Link bit of the POWER_CTL register.

This function sets the Link bit of the POWER_CTL register.

bool ACLGetPowerControlLinkBit()

Return value
· bool
– the boolean value of the Link bit of the POWER_CTL register.

This function returns Link bit of the POWER_CTL register.

void ACLSetPowerControlAutoSleepBit(bool fValue)
Parameters

· bool fValue – the boolean value to be set to AUTO_SLEEP bit of the POWER_CTL register.

This function sets the AUTO_SLEEP bit of the POWER_CTL register.

bool ACLGetPowerControlAutoSleepBit()

Return value
· bool
– the boolean value of the AUTO_SLEEP bit of the POWER_CTL register.

This function returns AUTO_SLEEP bit of the POWER_CTL register.
void ACLSetPowerControlMeasureBit(bool fValue)
Parameters

· bool fValue – the boolean value to be set to Measure bit of the POWER_CTL register.

This function sets the Measure bit of the POWER_CTL register.

bool ACLGetPowerControlMeasureBit()

Return value
· bool
– the boolean value of the low power Measure bit of the POWER_CTL register.

This function returns Measure bit of the POWER_CTL register.

void ACLSetPowerControlSleepBit(bool fValue)
Parameters

· bool fValue – the boolean value to be set to Sleep bit of the POWER_CTL register.

This function sets the Sleep bit of the POWER_CTL register.

bool ACLGetPowerControlSleepBit()

Return value
· bool
– the boolean value of the Sleep bit of the POWER_CTL register.

This function returns Sleep bit of the POWER_CTL register.

void ACLSetPowerControlWakeupFreqPar(uint8_t bPowerControlWakeupFreqPar)
Parameters

· uint8_t bPowerControlWakeupFreqPar - the parameter specifying the wakeup frequency. Can be one of the parameters in the following list
	Value
	Name
	Note

	0
	PAR_WAKEUP_FREQ8Hz
	Parameter Wakeup rate : 8 Hz, used to access Wakeup bits in POWER_CTL register

	1
	PAR_WAKEUP_FREQ4Hz
	Parameter Wakeup rate : 4 Hz, used to access Wakeup bits in POWER_CTL register

	2
	PAR_WAKEUP_FREQ2Hz
	Parameter Wakeup rate : 2 Hz, used to access Wakeup bits in POWER_CTL register

	3
	PAR_WAKEUP_FREQ1Hz
	Parameter Wakeup rate : 1 Hz, used to access Wakeup bits in POWER_CTL register


The function sets the appropriate wakeup frequency bits in POWER_CTL register. 

Note that this action can be implemented at bits level using ACLSetPowerControlBits function.

uint8_t ACLGetPowerControlWakeupFreqPar()
Return value
· uint8_t - the value specifying the wakeup frequency parameter. Can be one of the from the following list
	Value
	Name
	Note

	0
	PAR_WAKEUP_FREQ8Hz
	Parameter Wakeup rate : 8 Hz, used to access Wakeup bits in POWER_CTL register

	1
	PAR_WAKEUP_FREQ4Hz
	Parameter Wakeup rate : 4 Hz, used to access Wakeup bits in POWER_CTL register

	2
	PAR_WAKEUP_FREQ2Hz
	Parameter Wakeup rate : 2 Hz, used to access Wakeup bits in POWER_CTL register

	3
	PAR_WAKEUP_FREQ1Hz
	Parameter Wakeup rate : 1 Hz, used to access Wakeup bits in POWER_CTL register


The function returns the value specifying the wakeup frequency parameter. It relies on data from POWER_CTL register. 

Note that the wakeup information can be obtained at bit level using ACLGetPowerControlBits function.
void ACLSetDataFormatSelfTestBit(bool fValue)
Parameters

· bool fValue – the boolean value to be set to SELF_TEST bit of the DATA_FORMAT register.

This function sets the SELF_TEST bit of the DATA_FORMAT register.

bool ACLGetDataFormatSelfTestBit()

Return value
· bool – the boolean value of the SELF_TEST bit of the DATA_FORMAT register.

This function returns SELF_TEST bit of the DATA_FORMAT register.

void ACLSetDataFormatSPIBit(bool fValue)
Parameters

· bool fValue – the boolean value to be set to SPI bit of the DATA_FORMAT register.

This function sets the SPI bit of the DATA_FORMAT register.

bool ACLGetDataFormatSPIBit()

Return value
· bool – the boolean value of the SPI bit of the DATA_FORMAT register.

This function returns SPI bit of the DATA_FORMAT register.

void ACLSetDataFormatIntInvertBit(bool fValue)
Parameters

· bool fValue – the boolean value to be set to INT_INVERT bit of the DATA_FORMAT register.

This function sets the SPI bit of the DATA_FORMAT register.

bool ACLGetDataFormatIntInvertBit()

Return value
· bool – the boolean value of the INT_INVERT bit of the DATA_FORMAT register.

This function returns INT_INVERT bit of the DATA_FORMAT register.

void ACLSetDataFormatAutoSleepBit(bool fValue)
Parameters

· bool fValue – the boolean value to be set to AUTO_SLEEP bit of the DATA_FORMAT register.

This function sets the AUTO_SLEEPbit of the DATA_FORMAT register.

bool ACLGetDataFormatAutoSleepBit()

Return value
· bool – the boolean value of the AUTO_SLEEP bit of the DATA_FORMAT register.

This function returns AUTO_SLEEP bit of the DATA_FORMAT register.

void ACLSetDataFormatFullResBit(bool fValue)
Parameters

· bool fValue – the boolean value to be set to AUTO_SLEEP bit of the DATA_FORMAT register.

This function sets the FULL_RES bit of the DATA_FORMAT register.

bool ACLGetDataFormatFullResBit()

Return value
· bool – the boolean value of the AUTO_SLEEP bit of the DATA_FORMAT register.

This function returns FULL_RES bit of the DATA_FORMAT register.

void ACLSetDataFormatJustifyBit(bool fValue)
Parameters

· bool fValue – the boolean value to be set to Justify bit of the DATA_FORMAT register.

This function sets the Justify bit of the DATA_FORMAT register.

bool ACLGetDataFormatJustifyBit()

Return value
· bool – the boolean value of the Justify bit of the DATA_FORMAT register.

This function returns Justify bit of the DATA_FORMAT register.

double ACLMapGRangeParameterToValue(uint8_t nGRangePar)
Parameters

uint8_t nGRangePar
- the G range parameter


0
PAR_DATAFORMAT_PM2G

Parameter g range : +/- 2g


1
PAR_DATAFORMAT_PM4G

Parameter g range : +/- 4g


2
PAR_DATAFORMAT_PM8G

Parameter g range : +/- 8g


3
PAR_DATAFORMAT_PM16G 
Parameter g range : +/- 16g

Return value

double - the value in "g" corresponding to the G range parameter
Converts the parameter indicating the G range into the positive limit of the range. For ex converts PAR_DATAFORMAT_PM8G into 8.

This is an utility function and won’t be exposed as library method.
void ACLSetDataFormatGRangePar(uint8_t bDataFormatGRangePar)
Parameters

· uint8_t bPowerControlWakeupFreqPar - the parameter specifying the g range. Can be one of the parameters in the following list
	0
	PAR_DATAFORMAT_PM2G
	Parameter g range : +/- 2g, used to access Range bits in DATA_FORMAT register

	1
	PAR_DATAFORMAT_PM4G
	Parameter g range : +/- 4g, used to access Range bits in DATA_FORMAT register

	2
	PAR_DATAFORMAT_PM8G
	Parameter g range : +/- 8g, used to access Range bits in DATA_FORMAT register

	3
	PAR_DATAFORMAT_PM16G
	Parameter g range : +/- 16g, used to access Range bits in DATA_FORMAT register


The function sets the appropriate wakeup frequency bits in DATA_FORMAT register. Note that this action can be implemented at bits level using ACLSetDataFormatBits function.

uint8_t ACLGetDataFormatGRangePar()
Return value
· uint8_t - the value specifying the g Range parameter. Can be one of the from the following list
	Value
	Name
	Note

	0
	PAR_DATAFORMAT_PM2G
	Parameter g range : +/- 2g, used to access Range bits in DATA_FORMAT register

	1
	PAR_DATAFORMAT_PM4G
	Parameter g range : +/- 4g, used to access Range bits in DATA_FORMAT register

	2
	PAR_DATAFORMAT_PM8G
	Parameter g range : +/- 8g, used to access Range bits in DATA_FORMAT register

	3
	PAR_DATAFORMAT_PM16G
	Parameter g range : +/- 16g, used to access Range bits in DATA_FORMAT register


The function returns the value specifying the g range parameter. It relies on data from DATA_FORMAT register. 

Note that the g range information can be obtained at bit level using ACLGetDataFormatBits function.
void ACLSetFIFOControlBits(uint8_t bFIFOControlMask, bool fValue)
Parameters

· uint8_t bFIFOControlMask - the mask containing FIFO control bits. Can be one or more (OR-ed) parameters from the following list.
· bool fValue  
· if true, the bits corresponding to 1 values in the mask will get 1 value 

· if false, the bits corresponding to 1 values in the mask will get 0 value
	Value
	Name
	Bit(s) corresponding in 

FIFO_CTL  

	0xC0
	MSK_FIFO_CTL_FIFOMODE
	This mask is used in the FIFO_CTL register for FIFO_MODE bits. 

	1<<5
	MSK_FIFO_CTL_TRIGGER
	This mask is used in the FIFO_CTL register for Trigger bit. 

	0x1F
	MSK_FIFO_CTL_SAMPLES
	This mask is used in the FIFO_CTL register for Samples bits. 


The function sets the appropriate (corresponding to the mask) bits in FIFO_CTL register to 0 or 1 value.
Note that ACLSetFIFOControlFIFOModePar can be used to set FIFO Mode bits and ACLSetFIFOControlSamplesVal can be used to set Samples bits value.
uint8_t ACLGetFIFOControlBits (uint8_t btFIFOControlMask)

Parameters

· uint8_t bFIFOControlMask - the FIFO control bits that are checked if they are enabled. Can be one or more (OR-ed) parameters from the following list:
Return value
· uint8_t - the value of the register masked using the specified mask
	Value
	Name
	Bit(s) corresponding in 

FIFO_CTL  

	0xC0
	MSK_FIFO_CTL_FIFOMODE
	This mask is used in the FIFO_CTL register for FIFO_MODE bits. 

	1<<5
	MSK_FIFO_CTL_TRIGGER
	This mask is used in the FIFO_CTL register for Trigger bit. 

	0x1F
	MSK_FIFO_CTL_SAMPLES
	This mask is used in the FIFO_CTL register for Samples bits. 


The function returns the value of FIFO_CTL register masked using the provided mask. 
Note that ACLGetFIFOControlFIFOModePar can be used to get FIFO Mode parameter and ACLGetFIFOControlSamplesVal can be used to get Samples bits value.
void ACLSetFIFOControlFIFOModePar(uint8_t bFIFOControlFIFOModePar)
Parameters

· uint8_t bFIFOControlFIFOModePar - the parameter specifying the FIFO mode. Can be one of the parameters in the following list:
	Value
	Name
	Note

	0
	FIFO_MODE_BYPASS
	Parameter FIFO Mode : Bypass, used to access FIFO_MODE bits in FIFO_CTL register

	1
	FIFO_MODE_FIFO
	Parameter FIFO Mode : FIFO, used to access FIFO_MODE bits in FIFO_CTL register

	2
	FIFO_MODE_STREAM
	Parameter FIFO Mode : Stream, used to access FIFO_MODE bits in FIFO_CTL register

	3
	FIFO_MODE_TRIGGER
	Parameter FIFO Mode : Trigger, used to access FIFO_MODE bits in FIFO_CTL register


The function sets the appropriate FIFO mode bits in FIFO_CTL register. Note that this action can be implemented at bits level using ACLSetFIFOControlBits function.

uint8_t ACLGettFIFOControlFIFOModePar()
Return value
· uint8_t - the value specifying the FIFO mode parameter. Can be one of the from the following list
	Value
	Name
	Note

	0
	FIFO_MODE_BYPASS
	Parameter FIFO Mode : Bypass, used to access FIFO_MODE bits in FIFO_CTL register

	1
	FIFO_MODE_FIFO
	Parameter FIFO Mode : FIFO, used to access FIFO_MODE bits in FIFO_CTL register

	2
	FIFO_MODE_STREAM
	Parameter FIFO Mode : Stream, used to access FIFO_MODE bits in FIFO_CTL register

	3
	FIFO_MODE_TRIGGER
	Parameter FIFO Mode : Trigger, used to access FIFO_MODE bits in FIFO_CTL register


The function returns the value specifying the FIFO mode parameter. It relies on data from FIFO_CTL register. 

Note that the FIFO mode information can be obtained at bit level using ACLGetFIFOControlBits function.

void ACLSetFIFOControlSamplesVal(uint8_t bFIFOControlSamplesVal)
Parameters

· uint8_t bFIFOControlSamplesVal - the value to be assigned to Samples bits
The function sets the appropriate Samples bits in FIFO_CTL register. Note that this action can be implemented at bits level using ACLSetFIFOControlBits function.

uint8_t ACLGettFIFOControlSamplesVal()
Return value
· uint8_t - the value specifying the value of the Samples bits. 
The function returns the value of the Samples bits. It relies on data from FIFO_CTL register. 

Note that the Samples information can be obtained at bit level using ACLGetFIFOControlBits function.

uint8_t ACLGetFIFOStatusBits (uint8_t bFIFOStatusMask)

Parameters

· uint8_t bFIFOStatusMask - the FIFO status bits that are checked if they are enabled. Can be one or more (OR-ed) parameters from the following list.
Return value
· uint8_t - the value of the register masked using the specified mask
	Value
	Name
	Bit(s) corresponding in 

FIFO_STATUS

	1<<5
	MSK_FIFO_STATUS_FIFOTRIG
	This mask is used in the FIFO_STATUS register for FIFO_TRIG bit. 

	0x3F
	MSK_FIFO_STATUS_ENTRIES
	This mask is used in the FIFO_STATUS register for Entries bits. 


The function returns the value of FIFO_STATUS register masked using the provided mask. Note that ACLGetFIFOStatusEntriesVal can be used to get Entries bits value.
uint8_t ACLGetFIFOStatusEntriesVal()
Return value
· uint8_t - the value of the Entries bits from FIFO_STATUS register
The function the Entries bits value enabled from FIFO_STATUS register. 
Note that the Entries information can be obtained at bit level using ACLGetFIFOStatusBits function.

uint8_t ACLEtalonateOneAxisGravitational(uint8_t bAxisInfo)

Parameters


uint8_t bAxisInfo - Parameter specifying axes orientation. Can be one of

	Value
	Name
	Axis info parameter

	0
	PAR_AXIS_XP
	Parameter used to indicate x axis is oriented in the gravitational direction.

	1
	PAR_AXIS_XN
	Parameter used to indicate x axis is oriented in the opposite gravitational direction.

	2
	PAR_AXIS_YP
	Parameter used to indicate y axis is oriented in the gravitational direction.

	3
	PAR_AXIS_YN
	Parameter used to indicate y axis is oriented in the opposite gravitational direction.

	4
	PAR_AXIS_ZP
	Parameter used to indicate z axis is oriented in the gravitational direction.

	5
	PAR_AXIS_ZN
	Parameter used to indicate z axis is oriented in the opposite gravitational direction.


This function performs the etalonation of the accelerometer by setting the offset registers in the following manner: computes the correction that must be put in the offset registers so that the acceleration readings are:



1  for the gravitational axis, if positive orientation


-1 for the gravitational axis, if negative orientation


0 for the other axes
Interrupt related functions

void ACLConfigureInterrupt(uint8_t bParACLIntNo, uint8_t bParExtIntNo, uint8_t bEventMask, void (*pfIntHandler)(), uint8_t bActiveType)

Parameters

· uint8_t bParACLIntNo – The parameter indicating the PmodACL interrupt number. Can be one of the parameters from the following list:
	Value
	Name

	0
	PAR_ACL_INT1

	1
	PAR_ACL_INT2


· uint8_t bParExtIntNo – The parameter indicating the external interrupt number.. Can be one of the parameters from the following list:
	Value
	Name

	0
	PAR_EXT_INT0

	1
	PAR_EXT_INT1

	2
	PAR_EXT_INT2

	3
	PAR_EXT_INT3

	4
	PAR_EXT_INT4


· uint8_t bEventMask - the events that trigger the interrupt. Can be one or more (OR-ed) parameters from the following list:
	Value
	Name
	Bit corresponding in 

INT_ENABLE  & INT_MAP 

	1<<7
	MSK_ INT_ DATA_READY
	DATA_READY 

	1<<6
	MSK_ INT_ SINGLE_TAP
	SINGLE_TAP 

	1<<5
	MSK_ INT_ DOUBLE_TAP
	DOUBLE_TAP 

	1<<4
	MSK_ INT_ ACTIVITY
	Activity

	1<<3
	MSK_ INT_ INACTIVITY
	Inactivity 

	1<<2
	MSK_ INT_ FREE_FALL
	FREE_FALL 

	1<<1
	MSK_ INT_ WATERMARK
	Watermark 

	1<<0
	MSK_ INT_ OVERRUN
	Overrun


· void (*pfIntHandler)()
- pointer to a function that will serve as interrupt handler.
· uint8_t bActiveType  – The parameter indicating the interrupt pin is active high or low. Can be one of the parameters from the following list:
	Value
	Name

	0
	PAR_INT_ACTIVEHIGH

	1
	PAR_INT_ACTIVELOW


The function configures the interrupt by: 


- associating it to a set of events (INT_ENABLE  & INT_MAP registers) 


- associating it to an ACL interrupt number (1, 2)


- associating it to an external interrupt number (0-4)


- associating it to an interrupt handler 


- defining the behavior for the interrupt pin.

Be sure that the bParACLIntNo interrupt pin of the PmodACL is physically connected to bParExtIntNo external interrupt number pin.
uint8_t ACLGetInterruptSourceBits(uint8_t bEventMask)

Parameters

· uint8_t bEventMask - the events that are checked if they triggered the interrupt. Can be one or more (OR-ed) parameters from the following list.
Return value
· uint8_t - the value of the register masked using the specified mask
	Value
	Name
	Bit corresponding in 

INT_SOURCE 

	1<<7
	MSK_ INT_ DATA_READY
	DATA_READY 

	1<<6
	MSK_ INT_ SINGLE_TAP
	SINGLE_TAP 

	1<<5
	MSK_ INT_ DOUBLE_TAP
	DOUBLE_TAP 

	1<<4
	MSK_ INT_ ACTIVITY
	Activity

	1<<3
	MSK_ INT_ INACTIVITY
	Inactivity 

	1<<2
	MSK_ INT_ FREE_FALL
	FREE_FALL 

	1<<1
	MSK_ INT_ WATERMARK
	Watermark 

	1<<0
	MSK_ INT_ OVERRUN
	Overrun


The function returns the value of INT_SOURCE register masked using the provided mask.
When defining more events for an interrupt, this function can be used to determine which is causing the interrupt. Note that, according to datasheet, reading the INT_SOURCE register causes interupt flags to be cleared.
uint8_t ACLGetIntEnableEventBits(uint8_t bEventMask)

Parameters

· uint8_t bEventMask - the events that are checked if they are enabled to generate the interrupt. Can be one or more (OR-ed) parameters from the following list.
Return value
· uint8_t - the value of the register masked using the specified mask
	Value
	Name
	Bit corresponding in 

INT_ENABLE 

	1<<7
	MSK_ INT_ DATA_READY
	DATA_READY 

	1<<6
	MSK_ INT_ SINGLE_TAP
	SINGLE_TAP 

	1<<5
	MSK_ INT_ DOUBLE_TAP
	DOUBLE_TAP 

	1<<4
	MSK_ INT_ ACTIVITY
	Activity

	1<<3
	MSK_ INT_ INACTIVITY
	Inactivity 

	1<<2
	MSK_ INT_ FREE_FALL
	FREE_FALL 

	1<<1
	MSK_ INT_ WATERMARK
	Watermark 

	1<<0
	MSK_ INT_ OVERRUN
	Overrun


The function returns the value of INT_ENABLE register masked using the provided mask.
bool ACLGetIntMapEventBits(uint8_t bParIntNo, uint8_t bEventMask)

Parameters

· uint8_t bParIntNo – The parameter indicating the interrupt number. Can be one of the parameters from the following list:
	Value
	Name

	0
	PAR_INT_INT1

	1
	PAR_INT_INT2


· uint8_t bEventMask - the events that are checked if they are mapped to generate the specific interrupt. Can be one or more (OR-ed) parameters from the following list:
	Value
	Name
	Bit corresponding in 

INT_MAP 

	1<<7
	MSK_ INT_ DATA_READY
	DATA_READY 

	1<<6
	MSK_ INT_ SINGLE_TAP
	SINGLE_TAP 

	1<<5
	MSK_ INT_ DOUBLE_TAP
	DOUBLE_TAP 

	1<<4
	MSK_ INT_ ACTIVITY
	Activity

	1<<3
	MSK_ INT_ INACTIVITY
	Inactivity 

	1<<2
	MSK_ INT_ FREE_FALL
	FREE_FALL 

	1<<1
	MSK_ INT_ WATERMARK
	Watermark 

	1<<0
	MSK_ INT_ OVERRUN
	Overrun


Return value
· uint8_t - the value of the register masked using the specified mask
The function returns the value of INT_MAP register masked using the provided mask.
void ACLSetThresholdTapG(double dTreshTap)

Parameters

· double dTreshTap
 – parameter containing tap Threshold in “g”.

This function sets the tap Threshold, starting from a value in “g”. It sets THRESH_TAP register using the 8 bits value obtained using relation 62.5 mg/LSB.

double ACLGetThresholdTapG()
Return value
· double – the value of the tap Threshold in “g”.

This function returns the tap Threshold in “g”. It reads THRESH_TAP register and converts its 8 bits value using relation 62.5 mg/LSB.

void ACLSetThresholdActivityG(double dTreshActivity)

Parameters

· double dTreshActivity – parameter containing Activity Threshold in “g”.

This function sets the Activity Threshold, starting from a value in “g”. It sets THRESH_ACT register using the 8 bits value obtained using relation 62.5 mg/LSB.

double ACLGetThresholdActivityG()

Return value
· double – the value of the Activity Threshold in “g”.

This function returns the Activity Threshold in “g”. It reads THRESH_ACT register and converts its 8 bits value using relation 62.5 mg/LSB.

void ACLSetThresholdInactivityG(double dTreshInactivity)

Parameters

· double dTreshInactivity  – parameter containing Inactivity Threshold in “g”.

This function sets the Inactivity Threshold, starting from a value in “g”. It sets THRESH_INACT register using 8 bits value obtained using relation 62.5 mg/LSB.

double ACLGetThresholdInactivityG()

Return value
· double – the value of the Inactivity Threshold in “g”.
This function returns the Inactivity Threshold in “g”. It reads THRESH_ INACT register and converts its 8 bits value using relation 62.5 mg/LSB.

void ACLSetThresholdFreeFallG(double dTreshFreeFall)

Parameters

· double dTreshFreeFall – parameter containing FreeFall Threshold in “g”.

This function sets the FreeFall Threshold, starting from a value in “g”. It sets THRESH_FF register using 8 bits value obtained using relation 62.5 mg/LSB.

double ACLGetThresholdFreeFallG()

Return value
double dTreshTap
 – the value of the FreeFall Threshold in “g”.
This function returns the FreeFall Threshold in “g”. It reads THRESH_ FF register and converts its 8 bits value using relation 62.5 mg/LSB.

void ACLSetDurationS(double dtDuration)

Parameters

· double dtDuration – parameter containing duration in seconds.

This function sets the duration (maximum time that an event must be above the threshold to qualify as a tap event), starting from a value in seconds. It sets DUR register using 8 bits value obtained using relation 625 μs/LSB. Providing a value of 0 disables the single tap/ double tap functions.

double ACLGetDurationS()
Return value
· double dtDuration – the value of the duration in seconds.
This function returns the Duration (maximum time that an event must be above the threshold to qualify as a tap event) in seconds. It reads DUR register and converts its 8 bits value using relation 625 μs/LSB.

void ACLSetLatentS(double dtLatent)

Parameters

· double dtLatent – parameter containing Latent in seconds. 

This function sets the Latent (wait time from the detection of a tap event to the start of the time window- defined by the window register - during which a possible second tap event can be detected), starting from a value in seconds. It sets Latent register using 8 bits value obtained using relation 1.25 ms/LSB. Providing a value of 0 disables the double tap function.

double ACLGetLatentS()

Return value
double – the value of the Latent in seconds.
This function returns the Latent (wait time from the detection of a tap event to the start of the time window - defined by the window register - during which a possible second tap event can be detected) in seconds. It reads Latent register and converts its 8 bits value using relation 1.25 ms/LSB. 

void ACLSetWindowS(double dtWindow)

Parameters

· double dtWindow – parameter containing Window in seconds. 

This function sets the Window (the amount of time after the expiration of the latency time- determined by the latent register - during which a second valid tap can begin), starting from a value in seconds. It sets Window register using 8 bits value obtained using relation 1.25 ms/LSB. Providing a value of 0 disables the double tap function.

double ACLGetWindowS()

Return value
double – the value of the Window in seconds.
This function returns the Window (wait time from the detection of a tap event to the start of the time window - defined by the window register - during which a possible second tap event can be detected) in seconds. It reads Window register and converts its 8 bits value using relation 1.25 ms/LSB. 

void ACLSetTimeFreeFallS(double dtTimeFreeFall)

Parameters

· double dtTimeFreeFall – parameter containing Free Fall time in seconds.

This function sets the Free Fall time (minimum time that the value of all axes must be less than THRESH_FF to generate a free-fall interrupt), starting from a value in seconds. It sets TIME_FF register using 8 bits value obtained using relation 5 ms/LSB. Providing a value of 0 results in undesirable behavior if the free-fall interrupt is enabled. Values between 100 ms and 350 ms (0x14 to 0x46) are recommended.

double ACLGetTimeFreeFallS()

Return value
double – the value of the Free Fall time in seconds.
This function returns the Free Fall time (minimum time that the value of all axes must be less than THRESH_FF to generate a free-fall interrupt) in seconds. It reads TIME_FF register and converts its 8 bits value using relation 5 ms/LSB.

void SetActiveInactiveControlBits(uint8_t bActiveInactiveControlMask, bool fValue)

Parameters

· uint8_t bActiveInactiveControlMask - the mask containing the control bits. Can be one or more (OR-ed) parameters from the following list.
· bool fValue  

· if true, the bits corresponding to 1 values in the mask will get 1 value 

· if false, the bits corresponding to 1 values in the mask will get 0 value

	Value
	Name
	Bit corresponding in 

ACT_INACT_CTL 

	1<<7
	MSK_ACT_INACT_ACTACDC
	ACT ac/dc 

	1<<6
	MSK_ACT_INACT_ACTXEN
	ACT_X enable 

	1<<5
	MSK_ACT_INACT_ACTYEN
	ACT_Y enable 

	1<<4
	MSK_ACT_INACT_ACTZEN
	ACT_Z enable

	1<<3
	MSK_ACT_INACT_INACTACDC
	INACT ac/dc 

	1<<2
	MSK_ACT_INACT_INACTXEN
	INACT_X enable 

	1<<1
	MSK_ACT_INACT_INACTYEN
	INACT_Y enable 

	1<<0
	MSK_ACT_INACT_INACTZEN
	INACT_Z enable


The function sets the appropriate (corresponding to the mask) bits in ACT_INACT_CTL register to 0 or 1 value.

uint8_t ACLGetActiveInactiveControlBits(uint8_t bActiveInactiveControlMask);
Parameters

· uint8_t bActiveInactiveControlMask - the mask containing the control bits. Can be one or more (OR-ed) parameters from the following list.
Return value
· uint8_t - the value of the register masked using the specified mask
	Value
	Name
	Bit corresponding in 

ACT_INACT_CTL 

	1<<7
	MSK_ACT_INACT_ACTACDC
	ACT ac/dc 

	1<<6
	MSK_ACT_INACT_ACTXEN
	ACT_X enable 

	1<<5
	MSK_ACT_INACT_ACTYEN
	ACT_Y enable 

	1<<4
	MSK_ACT_INACT_ACTZEN
	ACT_Z enable

	1<<3
	MSK_ACT_INACT_INACTACDC
	INACT ac/dc 

	1<<2
	MSK_ACT_INACT_INACTXEN
	INACT_X enable 

	1<<1
	MSK_ACT_INACT_INACTYEN
	INACT_Y enable 

	1<<0
	MSK_ACT_INACT_INACTZEN
	INACT_Z enable


The function returns the value of ACT_INACT_CTL register masked using the provided mask. 
uint8_t ACLGetActTapStatusBits(uint8_t bActTapStatusMask)

Parameters

· uint8_t bActTapStatusMask- the axes that are checked if they are first axis involved in a tap or activity event. Can be one or more (OR-ed) parameters from the following list:
Return value
· uint8_t - the value of the register masked using the specified mask
	Value
	Name
	Bit corresponding in 

ACT_TAP_STATUS 

	1<<6
	MSK_ACT_TAP_STATUS_ACTXSOURCE
	ACT_X source 

	1<<5
	MSK_ACT_TAP_STATUS_ACTYSOURCE
	ACT_Y source 

	1<<4
	MSK_ACT_TAP_STATUS_ACTZSOURCE
	ACT_Z source 

	1<<3
	MSK_ACT_TAP_STATUS_ASLEEP
	Asleep 

	1<<2
	MSK_ACT_TAP_STATUS_INACTXSOURCE
	TAP_X source 

	1<<1
	MSK_ACT_TAP_STATUS_INACTYSOURCE
	TAP_Y source 

	1<<0
	MSK_ACT_TAP_STATUS_INACTZSOURCE
	TAP_Z source


The function returns the value of ACT_TAP_STATUS register masked using the provided mask. 
void SetTapAxesBits(uint8_t bTapAxesMask, bool fValue)
Parameters

· uint8_t bTapAxesMask - the mask containing the tap axes bits. Can be one or more (OR-ed) parameters from the following list.
· bool fValue  
· if true, the bits corresponding to 1 values in the mask will get 1 value 

· if false, the bits corresponding to 1 values in the mask will get 0 value
	Value
	Name
	Bit corresponding in 

TAP_AXES

	1<<3
	MSK_TAP_AXES_SUPPRESS
	This mask is used in TAP_AXES register for Suppress bit.

	1<<2
	MSK_TAP_AXES_TAPXENABLE
	This mask is used in TAP_AXES register for TAP_X bit.

	1<<1
	MSK_TAP_AXES_TAPYENABLE
	This mask is used in TAP_AXES register for TAP_Y bit.

	1<<0
	MSK_TAP_AXES_TAPZENABLE
	This mask is used in TAP_AXES register for TAP_Z bit.


The function sets the appropriate (corresponding to the mask) bits in TAP_AXES register to 0 or 1 value.

uint8_t ACLGetActTapAxesBits(uint8_t bTapAxesMask)

Parameters

· uint8_t bTapAxesMask - the tap axes bits that are checked if they are enabled. Can be one or more (OR-ed) parameters from the following list.
Return value
· uint8_t - the value of the register masked using the specified mask
	Value
	Name
	Bit corresponding in 

TAP_AXES

	1<<3
	MSK_TAP_AXES_SUPPRESS
	This mask is used in TAP_AXES register for Suppress bit.

	1<<2
	MSK_TAP_AXES_TAPXENABLE
	This mask is used in TAP_AXES register for TAP_X bit.

	1<<1
	MSK_TAP_AXES_TAPYENABLE
	This mask is used in TAP_AXES register for TAP_Y bit.

	1<<0
	MSK_TAP_AXES_TAPZENABLE
	This mask is used in TAP_AXES register for TAP_Z bit.


The function returns the value of TAP_AXES register masked using the provided mask.
2.4 Library usage
This chapter describes how to use this library. 

· The PmodACL should be plugged in one of the SPI or I2C connectors. Also, in order to access interrupt related functionality, aditional wires should connect the pin corresponding to PmodACL interrupt to the pin corresponding to the external interrupt used. For the Simple Demo below, the pin 8 of the Pmod (INT1) was connected to the pin 36 of the Cerebot 32MX4CK board.

· The PmodACL library files have to be placed in the same location with the .pde file, in a folder named libraries and a subfolder having the same name as the library, preferably at: C:\Users\Name\Documents\Arduino. If the MPIDE is open, it has to be closed and reopened and under the Sketch menu ->Import library -> Contributed - the name of the library should be found.

· Include the PmodACL library header file 

#include <PmodACL.h>
· Include the DSPI and Wire libraries header files. They are needed to connect using SPI and I2C to the accelerometer.

#include <Wire.h>

#include <DSPI.h> 

· Instantiate one library object called, for ex, myPmodACL
PmodACL myPmodACL;
· Use library functions by calls such as:

myPmodACL.ACLSetPowerControlMeasureBit(true);
2.4.1 Simple Demo

In order to run this demo, place the library and sketch and connect interrupt wire as explained in Library usage. 

This demo does the followings:

· In setup():

· Initialize PmodACL library and Serial interface (in order to display information on Serial terminal).

· Performs PmodACL calibration
· Configures the accelerometer in order to trigger interrupts on taps and double taps on Z axis

· In loop()

· Reads the accelerometer values

· Display the read values using Serial

· Displays the tap information set by tap() function

· In tap() function

· Recognizes the source event and sets the tap information accordingly

Here is the demo sketch code:

#include <PmodACL.h>

#include <Wire.h>

#include <DSPI.h>

PmodACL myPmodACL;

byte bTapInfo;

void setup()

{ 

//Create a serial connection to display the data on the terminal.

  Serial.begin(9600);

  // initilize PmodACL on SPI or I2C

//  myPmodACL.begin(PAR_ACCESS_SPI0); // corresponds to DSPI0 - connector JB

  myPmodACL.begin(PAR_ACCESS_I2C); // corresponds to I2C #1

  // set Measure bit to true

  myPmodACL.ACLSetPowerControlMeasureBit(true);  

  // set data range to +/- 4g

  myPmodACL.ACLSetDataFormatGRangePar(PAR_DATAFORMAT_PM4G);

  // calibrate the accelerometer considering Z axis as +1g gravitational

  myPmodACL.ACLCalibrateOneAxisGravitational(PAR_AXIS_ZP);

  // configure the interrupt related information

  myPmodACL.ACLSetTapAxesBits(MSK_TAP_AXES_TAPZENABLE, true);

  myPmodACL.ACLSetThresholdTapG(3); //Set the Tap Threshold to 3g

  myPmodACL.ACLSetDurationS(0.01); // duration 10 ms

  myPmodACL.ACLSetLatentS(0.1); // latent 100 ms - 100ms Latency before the second tap can occur.

  myPmodACL.ACLSetWindowS(0.318); // window 318 ms 

  myPmodACL.ACLConfigureInterrupt(PAR_ACL_INT1, PAR_EXT_INT2, MSK_INT_SINGLE_TAP | MSK_INT_DOUBLE_TAP, &tap, PAR_INT_ACTIVEHIGH);

  // External INT2 corresponds to pin 36 INT2/RE9

}

void loop()

{

  char strMes[150];

  float dX, dY, dZ;

  // read accelerometer values in g

  myPmodACL.ACLReadAccelG(&dX, &dY, &dZ);

  // format the display string

  sprintf(strMes, "X:%.3f, Y:%.3f, Z: %.3f", dX, dY, dZ);  

  // send the string to display

  Serial.println(strMes);

  // display tap information

  if(bTapInfo > 0)

  {

    if(bTapInfo == 1)

    {

      Serial.println("SINGLE TAP");

    }

    else

    {

      Serial.println("DOUBLE TAP");

    }

    delay(500);

    bTapInfo = 0;    

  }

  delay(10); 

}

// this function is called when accelerometer interrupts occur

void tap()

{  // reading the INT_SOURCE register causes interupt flags to be cleared

  if(myPmodACL.ACLGetInterruptSourceBits(MSK_INT_DOUBLE_TAP))

  {

    // the interrupt is triggered by a double-tap 

    bTapInfo = 2; 

  }

  else

  {

    // the interrupt is triggered by a single-tap 

    bTapInfo = 1;

  }

}
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