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FallDetection.c

#include "FallDetection.h" // Include header files

void IRQ Handler() _ irg // IRQ interrupt
{
unsigned char i;
if ((IRQSTA & GP_TIMER BIT)==GP TIMER BIT)
{
T1CLRI = 0;

// Clear TIMER1l interrupt

“ADuC7026Driver W {35 ADuC7026 GPIO¥:si#il k. PCEMLIS:
BB UL B ADuC7026 41 h5 4, “x1345.07 8 ADXL345%5 1728 &
REESL, “x1345_ioh” 3044y F Tl i PC J% SPIi: B ADXL345(1)
lglﬁo

// TIMER1 interrupt, interval 20ms

if (DetectionStatus==0xF2) // Strike after weightlessness is detected, waiting for stable

{
TimerWaitForStable++;

if (TimerWaitForStable>=STABLE WINDOW)

{
IRQCLR = GP_TIMER BIT;
DetectionStatus=0xF0;

putchar (DetectionStatus);

// Time out, restart

// Disable ADuC7026's Timerl interrupt

ADXL345Registers [XL345 THRESH ACT]=STRIKE THRESHOLD;
ADXL345Registers [XL345 THRESH INACT]=NOMOVEMENT THRESHOLD;

ADXL345Registers [XL345 TIME INACT]=STABLE TIME;

ADXL345Registers[XL345 ACT INACT CTL]=XL345 INACT Z ENABLE | XL345 INACT Y ENABLE
| XL345 INACT X ENABLE | XL345 INACT AC | XL345 ACT 7 ENABLE | XL345 ACT Y ENABLE | XL345 ACT X ENABLE |

XL345 ACT DC;

x1345Write (4, XL345 THRESH ACT,

}

&ADXL345Registers [XL345 THRESH ACT]);

else if (DetectionStatus==0xF1) // Weightlessness is detected, waiting for strike

{

TimerWaitForStrike++;

if(TimerWaitForStrike>=STRIKE WINDOW)

{
IRQCLR = GP_TIMER BIT;
DetectionStatus=0xF0;

putchar (DetectionStatus);

// Time out, restart

// Disable ADuC7026's Timerl interrupt

ADXL345Registers [XL345 THRESH ACT]=STRIKE THRESHOLD;

[
ADXL345Registers [XL345 THRESH INACT]=NOMOVEMENT THRESHOLD;
[

ADXL345Registers [XL345 TIME INACT]=STABLE TIME;

ADXL345Registers[XL345 ACT INACT CTL]=XL345 INACT Z ENABLE | XL345 INACT Y ENABLE
| XL345 INACT X ENABLE | XL345 INACT AC | XL345 ACT 7 ENABLE | XL345 ACT Y ENABLE | XL345 ACT X ENABLE |

XL345 ACT DC;

x1345Write (4, XL345 THRESH ACT,

&ADXL345Registers [XL345 THRESH ACT]);
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}
if ((IRQSTA&SPM4 IO BIT)==SPM4 IO BIT) // External interrupt form ADXL345 INTO
{
IRQCLR = SPM4 IO BIT; // Disable ADuC7026's external interrupt
x1345Read (1, XL345 INT SOURCE, &ADXL345Registers[XL345 INT SOURCE]) ;

if((ADXL345Registers[XL34571NT750URCE]&XL3457ACTIVITY)==XL3457ACTIVITY) // Activity interrupt
asserted

if (DetectionStatus==0xF1) // Waiting for strike, and now strike is detected
{
DetectionStatus=0xF2; // Go to Status "F2"
putchar (DetectionStatus) ;
ADXL345Registers [XL345 THRESH ACT]=STABLE THRESHOLD;
ADXL345Registers [XL345 THRESH INACT]=NOMOVEMENT THRESHOLD;
ADXL345Registers [XL345 TIME INACT]=STABLE TIME;
ADXL345Registers[XL345 ACT INACT CTL]=XL345 INACT Z ENABLE | XL345 INACT Y ENABLE

| XL345 INACT X ENABLE | XL345 INACT AC | XL345 ACT 7 ENABLE | XL345 ACT Y ENABLE | XL345 ACT X ENABLE |
XL345_ACT AC;

x1345Write (4, XL345_THRESH_ACT, &ADXL345Registers[XL345_THRESH_ACT]);
IRQEN|=GP_TIMER BIT; // Enable ADuC7026's Timerl interrupt
TimerWaitForStable=0;

}

else if (DetectionStatus==0xF4) // Waiting for long time motionless, but a movement is
detected

DetectionStatus=0xF0; // Go to Status "F0", restart
putchar (DetectionStatus) ;
ADXL345Registers [XL345 THRESH ACT]=STRIKE THRESHOLD;
ADXL345Registers [XL345 THRESH INACT]=NOMOVEMENT THRESHOLD;
ADXL345Registers[XL345_TIME_INACT]:STABLE_TIME;

ADXL345Registers[XL345 ACT INACT CTL]=XL345 INACT Z ENABLE | XL345 INACT Y ENABLE
| XL345 INACT X ENABLE | XL345 INACT AC | XL345 ACT 7 ENABLE | XL345 ACT Y ENABLE | XL345 ACT X ENABLE |
XL345 ACT DC;

x1345Write (4, XL345 THRESH ACT, &ADXL345Registers[XL345 THRESH ACT]);

}

else if((ADXL345Registers[XL345_INT_SOURCE]&XL345_INACTIVITY)::XL345_INACTIVITY) // Inactivity
interrupt asserted

{
if (DetectionStatus==0xF2) // Waiting for stable, and now stable is detected
{
DetectionStatus=0xF3; // Go to Status "F3"
IRQCLR = GP_TIMER BIT;
putchar (DetectionStatus);
x1345Read (6, XL345 DATAX0, &ADXL345Registers[XL345 DATAXO0]);
DeltaVectorSum=0;
for (i=0;1<3; i++)
{
Acceleration[i]=ADXL345Registers[XL345 DATAX1+i*2]&0x1F;
Acceleration[i]=(Acceleration[i1]<<8) |ADXL345Registers[XL345 DATAXO0+i*2];
if (Acceleration[i]1<0x1000)
{
Rev.0 | Page 10 of 28




AN-1023

Acceleration[i]=Acceleration[i]+0x1000;
}
else //if (Acceleration[i]>= 0x1000)
{

Acceleration[i]=Acceleration[i]-0x1000;
}
if (Acceleration[i]>InitialStatus[i])

{

DeltaAcceleration[i]=Acceleration[i]-InitialStatus([i];

DeltaAcceleration[i]=InitialStatus[i]-Acceleration([i];

}

DeltaVectorSum=DeltaVectorSum+DeltaAcceleration[i]*DeltalAcceleration[i];

}

if (DeltaVectorSum>DELTA VECTOR SUM THRESHOLD) // The stable status is different

from the initial status

XL345 INACT Y ENABLE
XL345 ACT X ENABLE |

DetectionStatus=0xF4; // Valid fall detection

putchar (DetectionStatus);
ADXL345Registers [XL345 THRESH ACT]=STABLE THRESHOLD;
ADXL345Registers[XL345_THRESH_INACT]:NOMOVEMENT_THRESHOLD;
ADXL345Registers[XL345_TIME_INACT]:NOMOVEMENT_TIME;

ADXL345Registers[XL345 ACT INACT CTL]=XL345 INACT Z ENABLE |
| XL345 INACT X ENABLE | XL345 INACT AC | XL345 ACT 7 ENABLE |
XL345 ACT AC;

XL345 ACT Y ENABLE |

x1345Write (4, XL345 THRESH ACT, &ADXL345Registers([XL345 THRESH ACT]);

}

else // Delta vector sum does not exceed the threshold

{
DetectionStatus=0xF0; // Go to Status "FO", restar
putchar (DetectionStatus) ;
ADXL345Registers [XL345 THRESH ACT]=STRIKE THRESHOLD;
ADXL345Registers [XL345 THRESH INACT]=NOMOVEMENT THRESHOLD;
ADXL345Registers[XL345 TIME INACT]=STABLE TIME;
ADXL345Registers [XL345 ACT INACT CTL]=XL345 INACT Z ENABLE |

XL345 INACT Y ENABLE | XL345 INACT X ENABLE | XL345 INACT AC | XL345 ACT 7 ENABLE | XL345 ACT Y ENABLE |

XL345 ACT X ENABLE |

}

XL345 ACT DC;

x1345Write (4, XL345 THRESH ACT, &ADXL345Registers[XL345 THRESH ACT]);

else if (DetectionStatus==0xF4) // Wait for long time motionless, and now it is detected

{

XL345 ACT DC;

DetectionStatus=0xF5; // Valid critical fall detection
putchar (DetectionStatus);
ADXL345Registers [XL345 THRESH ACT]=STRIKE THRESHOLD;
ADXL345RegisterS[XL345_THRESH_INACT]:NOMOVEMENT_THRESHOLD;
ADXL345Registers [XL345 TIME INACT]=STABLE TIME;

ADXL345Registers[XL345 ACT INACT CTL]=XL345 INACT Z ENABLE | XL345 INACT Y ENABLE
| XL345 INACT X ENABLE | XL345 INACT AC | XL345 ACT 7 ENABLE | XL345 ACT Y ENABLE | XL345 ACT X ENABLE |

x1345Write (4, XL345 THRESH ACT, &ADXL345Registers[XL345 THRESH ACT]);
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DetectionStatus=0xF0; // Go to Status "FO", restart

putchar (DetectionStatus);

}

else if ((ADXL345Registers[XL345 INT SOURCE]&XL345 FREEFALL)==XL345 FREEFALL) // Free fall
interrupt asserted

{

if (DetectionStatus==0xF0) // Waiting for weightless, and now it is detected

{
DetectionStatus=0xF1l; // Go to Status "F1"
putchar (DetectionStatus) ;
ADXL345Registers[XL345_THRESH_ACT]:STRIKE_THRESHOLD;
ADXL345Registers [XL345 THRESH INACT]=NOMOVEMENT THRESHOLD;
ADXL345Registers [XL345 TIME INACT]=STABLE TIME;

ADXL345Registers[XL345 ACT INACT CTL]=XL345 INACT Z ENABLE | XL345 INACT Y ENABLE
| XL345 INACT X ENABLE | XL345 INACT AC | XL345 ACT 7 ENABLE | XL345 ACT Y ENABLE | XL345 ACT X ENABLE |
XL345 ACT DC;

x1345Write (4, XL345 THRESH ACT, &ADXL345Registers[XL345 THRESH ACT]);
IRQEN|=GP_TIMER BIT; // Enable ADuC7026's Timerl interrupt
TimerWaitForStrike=0;
TimerFreeFall=0;

}

else if (DetectionStatus==0xF1l) // Waiting for strike after weightless, and now a new
free fall is detected

{

if (TimerWaitForStrike<FREE FALL INTERVAL) // If the free fall interrupt is
continuously assert within the time of "FREE FALL INTERVAL",

{ // then it is considered a continuous free fall
TimerFreeFall=TimerFreeFall+TimerWaitForStrike;

}

else // Not a continuous free fall

{
TimerFreeFall=0;

}

TimerWaitForStrike=0;

if (TimerFreeFall>=FREE FALL OVERTIME) // If the continuous time of free fall is longer
than "FREE FALL OVERTIME"

{ // Consider that a free fall from high place is detected
DetectionStatus=0xFF;
putchar (DetectionStatus) ;
ADXL345Registers [XL345 THRESH ACT]=STRIKE THRESHOLD;
ADXL345Registers [XL345 THRESH INACT]=NOMOVEMENT THRESHOLD;
ADXL345Registers [XL345 TIME INACT]=STABLE TIME;

ADXL345Registers[XL345 ACT INACT CTL]=XL345 INACT Z ENABLE | XL345 INACT Y ENABLE
| XL345 INACT X ENABLE | XL345 INACT AC | XL345 ACT 7 ENABLE | XL345 ACT Y ENABLE | XL345 ACT X ENABLE |
XL345 ACT DC;

x1345Write (4, XL3457THRESH7ACT, &ADXL345RegiSterS[XL3457THRESH7ACT]);
DetectionStatus=0xF0;

putchar (DetectionStatus) ;

else
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TimerFreeFall=0;

}

IRQEN |=SPM4 IO BIT; // Enable ADuC7026's external interrupt

}

void main(void)

{
ADuC7026 Initiate();
ADXL345 Initiate();
DetectionStatus=0xFO0;

InitialStatus[0]=0x1000;
+/-0xFF = +/-256 = +/-1g

InitialStatus[1]=0x0F00;
InitialStatus[2]=0x1000;

IRQEN =SPM4 IO BIT;
ADXL345 INTO

while (1)
{

// ADuC7026 initialization
// ADXL345 initialization
// Clear detection status, start

// X axis=0g, unsigned short int, 13 bit resolution, 0x1000 = 4096 = Og,

// Y axis=-1g
// Z axis=0g

// Enable ADuC7026's external interrupt, to receive the interrupt from

// Endless loop, wait for interrupts
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FallDetection.h

"ADuC7026Driver.h"
#include "x1345.h"
#include "x1345 io.h"

#include

// Definitions used for Fall Detection Algorithm

#define STRIKE THRESHOLD
#define STRIKE_WINDOW
#define STABLE THRESHOLD
#define STABLE_TIME

#define STABLE WINDOW
#define NOMOVEMENT THRESHOLD
#define NOMOVEMENT TIME
#define FREE FALL THRESHOLD
#define FREE FALL TIME
#define FREE FALL OVERTIME
#define FREE_FALL_INTERVAL
#define DELTA VECTOR_SUM_THRESHOLD

// Variables used for Fall Detection Algorithm

unsigned char DetectionStatus;
//
//
//
//
//
//
unsigned char TimerWaitForStable;
unsigned char TimerWaitForStrike;
unsigned char TimerFreeFall;
unsigned short int InitialStatus([3];
unsigned short int Acceleration[3];
unsigned long int DeltaAcceleration([3];
unsigned long int DeltaVectorSum;

BYTE ADXL345Registers([57];

0xFO0:
OxF1l:
0xF2:
0xF3:
OxF4:
0xFF:

//
/7
//
/7

// ADXL345 registers array,

0x20 //62.5mg/LSB, 0x20=2g
0x0A //20ms/LSB, 0x0A=10=200ms
0x08 //62.5mg/LSB, 0x10=0.5g
0x02 //1s/LSB, 0x02=2s

0xAF //20ms/LSB, OxAF=175=3.5s
0x03 //62.5mg/LSB, 0x03=0.1875g
0x0A //1s/LSB, 0x0A=10s

0x0C //62.5mg/LSB, 0x0C=0.75g
0x06 //5ms/LSB, 0x06=30ms

0x0F //20ms/LSB, 0x0F=15=300ms
0x05 //20ms/LSB, 0x05=100ms
0x7D70 //1g=0xFF, 0x7D70=0.7g"2

// Detection status:

Start

Weightlessness

Strike after weightlessness
Stable after strike, wvalid fall detection
Long time motionless, valid critical fall detection

Continuous free fall, free fall from a high place

// Counter of time that wait for stable after strike
// Counter of time that wait for strike after weightless

// Counter of continuous time for free fall

Initial status for X-, Y-, Z- axis

Acceleration for X-, Y-, Z- axis

Acceleration[] - Initial Status[]

Vector sum of the DeltaAcceleration|]

total 57 registers in ADXL345

// Implementation of the read function based ADuC7026

void x1345Read (unsigned char count,
{

BYTE r;

WORD RegisterAddress;

for (r=0;r<count;r++)
{

RegisterAddress =

WriteData[0] =

ReadViaI2C (XL345 ALT ADDR,

buf[r] = ReadDatal0];

regaddr+r;

0,

unsigned char regaddr,

RegisterAddress;

1);

unsigned char *buf)

// Read the register
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// Implementation of the write function based ADuC7026
void x1345Write (unsigned char count, unsigned char regaddr, unsigned char *buf)
{
BYTE «r;
WORD RegisterAddress;
for (r=0;r<count;r++) // Write the register
{
RegisterAddress = regaddr+r;
WriteData[0] = RegisterAddress;
WriteData[l] = buflr];
WritevViaI2C(XL345 ALT ADDR, 0, 1);

void ADXL345 Initiate() // ADXL345 initialization, refer to ADXL345 data sheet
{
x1345Read (1, XL345 DEVID, &ADXL345Registers([XL345 DEVID]);
//putchar (ADXL345Registers[XL345 DEVID]); //byte
ADXL345Registers [XL345 OFSX]=0xFF;
ADXL345Registers[XL345 OFSY]=0x05;
ADXL345Registers [XL345 OFSZ]=0xFF;
x1345Write (3, XL345 OFSX, &ADXL345Registers([XL345 OFSX]);
ADXL345Registers [XL345 THRESH ACT]=STRIKE THRESHOLD;
ADXL345Registers [XL345 THRESH INACT]=NOMOVEMENT THRESHOLD;
ADXL345RegiSterS[XL345_TIME_INACT]:STABLE_TIME;

ADXL345Registers[XL345 ACT INACT CTL])=XL345 INACT Z ENABLE|XL345 INACT Y ENABLE | XL345 INACT X ENABLE
| XL345_INACT AC | XL345 ACT Z ENABLE|XL345 ACT Y ENABLE | XL345 ACT X ENABLE | XL345_ACT DC;

ADXL345RegisterS[XL345_THRESH_FF]:FREE_FALL_THRESHOLD;
ADXL345Registers [XL345 TIME FF]=FREE FALL TIME;

x1345Write (6, XL345 THRESH ACT, &ADXL345Registers[XL345 THRESH ACT]);
ADXL345Registers[XL345 BW RATE]=XL345 RATE 100;
ADXL345Registers [XL345 POWER CTL]=XL345 STANDBY;
ADXL345RegisterS[XL345_INT_ENABLE]:XL345_ACTIVITY | XL345_INACTIVITY | XL345_FREEFALL;
ADXL345Registers [XL345 INT MAP]=0x00;

x1345Write (4, XL345 BW_RATE, &ADXL345Registers[XL345 BW_RATE]);
ADXL345Registers[XL345 DATA FORMAT]=XL345 FULL RESOLUTION | XL345 DATA JUST RIGHT | XL345 RANGE 16G;
x1345Write (1, XL345 DATA FORMAT, &ADXL345Registers[XL345 DATA FORMAT]) ;
ADXL345Registers [XL345 POWER CTL]=XL345 MEASURE;

x1345Write (1, XL345 POWER CTL, &ADXL345Registers[XL345 POWER CTL]);

x1345Read (1, XL345_INT_SOURCE, &ADXL345Registers[XL345_INT_SOURCE]);
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ADuC7026Driver.h

#include <ADuC7026.h>

// Definitions of data type

#define BYTE unsigned char // 8 bits

#define WORD unsigned short int  // 16_bits

#define DWORD unsigned long int // 32 bits

#define ADXL345 I2C ADDRESS SELECT 0x40 // GPIO:P4.0, to select the ADXL345's I2C address

// Variables for I°C operation, to implement burst read/write based ADuC7026, maximum number to burst

read/write is 8 bytes
BYTE Steps, Status;
BYTE ReadData[8], WriteDatal[9];

// Rewrite the putchar () function, send one byte data via UART

int putchar (int ch)

{
COMTX=ch;
while (! (0x020==(COMSTAO & 0x020)))
{;}

return ch;

//GPIO Control functions

void OutputBit (BYTE GPIONum, BYTE Data) // Write the pin of "GPIONum" with "Data" (0 or 1)

{
DWORD Temp;
Temp=1<< (GPIONum&0xO0F) ;
switch (GPIONum>>4)
{
case 0:
GPODAT | = (Temp<<24) ;
if (Data==0)
{
GPOCLR= (Temp<<16) ;

GPOSET= (Temp<<16) ;
}
break;
case 1:
GP1DAT |=(Temp<<24) ;
if (Data==0)
{
GP1CLR= (Temp<<16) ;

else
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// ADuC7026 initialization
void UART Initiate()

{

}

break;

case 2:

GP1SET=

(Temp<<16) ;

GP2DAT | = (Temp<<24) ;
if (Data==0)

{

}

break;

case 3:

GP2CLR=

GP2SET=

(Temp<<16) ;

(Temp<<16) ;

GP3DAT | = (Temp<<24) ;
if (Data==0)

{

}

break;

case 4:

GP3CLR=

GP3SET=

(Temp<<16) ;

(Temp<<16) ;

GP4DAT | = (Temp<<24) ;

if (Data==0)

{

break;

POWKEY1l = 0x01;
POWCON=0x00;
POWKEY2 = 0xF4;
GP1CON = 0x2211;
COMCONO = 0x80;
COMDIVO = 0x0B;
COMDIV1 = 0x00;
COMCONO = 0x07;
COMDIV2 = 0x883E;

GP4CLR= (Temp<<16) ;

GP4SET=

(Temp<<16) ;

// ADuC7026 UART initialization,

// Start PLL setting,changeless

//
//
//
//

//
//

Finish PLL setting,changeless
I°C on P1.2 and P1.3.

Setting DLAB

Setting DIVO and DIVl to DL calculated

Clearing DLAB

Fractional divider
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// M=1

// N=01101010101=853

// M+N/2048=1.4165

// 41.78MHz/ (16*2*2~CD*DL* (M+N/2048))

//comdiv2=0x883E

//CD=0

DL=0B=11
// 115.2Kbps M+N/2048 =1.0303 M=1, N=62=0x3EH=000 0011 1110

void I2C1 Initiate() // ADuC7026 I2Cl initialization, initiate the I2Cl Port to 100kbps
{
GP1CON = 0x2211; // I°C on P1.2 and P1.3. Setup tx & rx pins on P1.0 and P1.1 for UART
I2CICFG = 0x82; // Master Enable & Enable Generation of Master Clock
I2C1DIV = 0x3232; // 0x3232 400kHz
// 0xCFCF = 100kHz
FIQEN |= SM MASTER1 BIT; //Enable I2Cl Master Interupt
}
void Timerl Initiate() // ADuC7026 Timerl initialization, Interval = 20ms

{
T1LD = 0xCCO010;
T1CON = 0xCO;

void ADuC7026 Initiate(void) // ADuC7026 initialization, initiate the UART,
{

UART Initiate();

I2C1_Initiate() ;

Timerl Initiate();

12C1,

Timerl,

and GPIOs

OutputBit (ADXL345 I2C ADDRESS SELECT,0); //Grounding the SDO (p4.0), I°C address for writing and

reading is OxA6 and OxA7
}

// ADuC7026 I2Cl Master, implement burst read/write based ADuC7026, maximum number to burst read/write is 8

bytes
// support 1 byte address and dual byte address

// enable I2C1l interrupt as FIQ interrupt, burst read/write is realized in the FIQ interrupt

void WriteViaI2C (BYTE DeviceAddr, BYTE AddrType, BYTE NumberOfWriteBytes)
// Write "NumberOfWriteBytes" data to "DeviceAddr" address
// AddrType=0, single-byte address; AddrType=1, dual byte address
// Data to write is saved in "WriteDatal[]"
{
Status=0;
Steps=NumberOfWriteBytes+AddrType+l;
I2C1ADR = DeviceAddr<<l;
I2C1CNT=NumberOfWriteBytes+AddrType-1;
I2CIMTX = WriteData[Status];
while (Steps != Status)
{
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void ReadViaI2C (BYTE DeviceAddr, BYTE AddrType, BYTE NumberOfReadBytes)
// Read "NumberOfWriteBytes" data from "DeviceAddr" address
// AddrType=0, single byte address; AddrType=1, dual byte address
// Readback data is saved in "ReadDatal[]"
{

Status=0;

Steps=AddrType+l;

I2C1ADR = DeviceAddr<<1l;

I2CIMTX = WriteData[Status];

while (Steps != Status)

{

}

Status=0;
Steps=NumberOfReadBytes;
I2C1CNT=NumberOfReadBytes-1;

I2C1ADR = (DeviceAddr<<l)+1;
while (Steps != Status)
{
}
}
void FIQ Handler() _ fig // FIQ interrupt

{
// ADuC7026 Transmit
1f(((I2C1IMSTA & 0x4) == 0x4) && (Status < (Steps-1)) )
{
Status++;
I2CIMTX = WriteData[Status];
}
else if (((I2C1IMSTA & 0x4) == 0x4) && (Status == (Steps-1)))
{
Status ++;
}
// ADuC7026 Receive
else if (((I2CLMSTA & 0x8) == 0x8) && (Status <= (Steps-1)))
{
ReadData[Status] = I2CIMRX;

Status ++;
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x1345.h

#1i

The present firmware, which is for guidance only, aims at providing
customers with coding information regarding their products in order
for them to save time. As a result, Analog Devices shall not be

held liable for any direct, indirect, or consequential damages with
respect to any claims arising from the content of such firmware and/or
the use made by customers of the coding information contained herein

in connection with their products.

fndef _ XL345 H

#define  XL345 H

/* I°C addresses --- */

/* The primary slave address is used when the SDO pin is tied or pulled
high. The alternate address is selected when the SDO pin is tied or
pulled low. When building the hardware, if you intend to use I°C,
the state of the SDO pin must be set. The SDO pin is also used for
SPI communication. To save system power, there is no internal pull-up
or pull-down. */

#define XL345 SLAVE ADDR 0x1d

#define XL345 ALT_ADDR 0x53

/* additional I°C defines for communications functions that need the
address shifted with the read/write bit appended */

#define XL345 SLAVE READ XL345 SLAVE ADDR << 1 | 0x01

#define XL345 SLAVE WRITE  XL345 SLAVE ADDR << 1 | 0x00

#define XL345 ALT READ XL345 ALT ADDR << 1 | 0x01

#define XL345 ALT WRITE XL345 ALT ADDR << 1 | 0x00

[* ——m———— Register names —------- */

#define XL345_ DEVID 0x00

#define XL345 RESERVEDL 0x01

#define XL345 THRESH TAP 0x1d

#define XL345 OFSX Oxle

#define XL345 OFSY 0x1f

#define XL345 OFSZ 0x20

#define XL345 DUR 0x21

#define XL345_ LATENT 0x22

#define XL345 WINDOW 0x23

#define XL345 THRESH ACT 0x24

#define XL345_ THRESH_INACT 0x25

#define XL345 TIME INACT 0x26

#define XL345_ ACT_INACT_CTL 0x27

#define XL345 THRESH FF 0x28

#define XL345 TIME FF 0x29

#define XL345 TAP_AXES 0x2a

#define XL345 ACT TAP STATUS 0x2b

#define XL345 BW_RATE 0x2c

#define XL345 POWER CTL 0x2d

#define XL345_ INT ENABLE 0x2e
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#define XL345_ INT_ MAP 0x2f
#define XL345_ INT_SOURCE 0x30
#define XL345 DATA FORMAT 0x31
#define XL345_ DATAXO 0x32
#define XL345 DATAX1 0x33
#define XL345_ DATAYO 0x34
#define XL345 DATAY1 0x35
#define XL345_ DATAZO 0x36
#define XL345_ DATAZ1 0x37
#define XL345 FIFO CTL 0x38
#define XL345 FIFO_STATUS 0x39
/* ______________________________________________________________________

//#define XL345_

/* register values for DEVID

/* The device ID should always read this value, The customer does not
need to use this value but it can be read to check that the

device can communicate

#define XL345_1ID Oxeb5

/* Reserved soft reset value

#define XL345_ SOFT_ RESET 0x52

/* Registers THRESH TAP through TIME INACT take only 8-bit values

There are no specific bit fields in these registers

/* Bit values in ACT_ INACT CTL

#define XL345 INACT 7 ENABLE 0x01
#define XL345 INACT 7 DISABLE 0x00
#define XL345 INACT Y ENABLE 0x02
#define XL345 INACT Y DISABLE 0x00
#define XL345 INACT X ENABLE 0x04
#define XL345 INACT X DISABLE 0x00

#define XL345 INACT AC 0x08
#define XL345 INACT DC 0x00
#define XL345 ACT_ Z_ ENABLE 0x10
#define XL345 ACT Z DISABLE  0x00
#define XL345_ ACT_ Y ENABLE 0x20
#define XL345 ACT Y DISABLE  0x00
#define XL345_ ACT X ENABLE 0x40
#define XL345 ACT X DISABLE  0x00
#define XL345 ACT AC 0x80
#define XL345 ACT_DC 0x00

/* Registers THRESH_FF and TIME_FF take only 8-bit values

There are no specific bit fields in these registers

/* Bit values in TAP_AXES
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#define XL345_TAP_Z_ ENABLE
#define XL345 TAP 7 DISABLE
#define XL345 TAP Y ENABLE
#define XL345 TAP_Y DISABLE
#define XL345 TAP X ENABLE
#define XL345_TAP_X DISABLE
#define XL345 TAP SUPPRESS

0x01
0x00
0x02
0x00
0x04
0x00
0x08

/* Bit values in ACT TAP STATUS

#define XL345 TAP 7 SOURCE
#define XL345_ TAP_Y SOURCE
#define XL345 TAP X SOURCE
#define XL345_STAT ASLEEP
#define XL345 ACT Z SOURCE
#define XL345 ACT_Y_ SOURCE
#define XL345_ ACT_X_ SOURCE

/* Bit values in BW_RATE

0x01
0x02
0x04
0x08
0x10
0x20
0x40

/* Expresed as output data rate */

#define XL345 RATE_ 3200
#define XL345 RATE 1600
#define XL345_ RATE_800
#define XL345 RATE_ 400
#define XL345 RATE 200
#define XL345 RATE_100
#define XL345 RATE 50
#define XL345 RATE 25
#define XL345 RATE 12 5
#define XL345 RATE 6_ 25
#define XL345 RATE_3_125
#define XL345 RATE_1_563
#define XL345 RATE 782
#define XL345 RATE 39
#define XL345 RATE_ 195
#define XL345 RATE 098

/* Expressed as output bandwidth */

/* Use either the bandwidth or rate code,

0x0f
0x0e
0x0d
0x0c
0x0b
0x0a
0x09
0x08
0x07
0x06
0x05
0x04
0x03
0x02
0x01
0x00

whichever is more appropriate for your application */

#define XL345 BW 1600
#define XL345_BW_800
#define XL345 BW 400
#define XL345_BW_200
#define XL345 BW_100
#define XL345 BW 50
#define XL345 BW_25
#define XL345 BW 12 5
#define XL345 BW_6_25
#define XL345 BW 3 125
#define XL345 BW_1 563
#define XL345 BW__ 782

0x0f
0x0e
0x0d
0x0c
0x0b
0x0a
0x09
0x08
0x07
0x06
0x05
0x04
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#define XL345 BW__ 39 0x03
#define XL345 BW 195 0x02
#define XL345 BW_ 098 0x01
#define XL345 BW 048 0x00
#define XL345_LOW_POWER 0x08
#define XL345 LOW NOISE 0x00

/* Bit values in POWER_CTL */
#define XL345 WAKEUP_B8HZ 0x00
#define XL345 WAKEUP 4HZ 0x01
#define XL345 WAKEUP_2HZ 0x02
#define XL345 WAKEUP 1HZ 0x03
#define XL345_SLEEP 0x04
#define XL345 MEASURE 0x08
#define XL345_ STANDBY 0x00
#define XL345_ AUTO_ SLEEP 0x10
#define XL345 ACT INACT SERIAL 0x20

#define XL345 ACT INACT CONCURRENT 0x00

/* Bit values in INT_ENABLE, INT_MAP, and INT_SOURCE are identical.

Use these bit values to read or write any of these registers. */
#define XL345_ OVERRUN 0x01
#define XL345 WATERMARK 0x02
#define XL345 FREEFALL 0x04
#define XL345 INACTIVITY 0x08
#define XL345 ACTIVITY 0x10
#define XL345_ DOUBLETAP 0x20
#define XL345 SINGLETAP 0x40
#define XL345 DATAREADY 0x80
/* Bit values in DATA FORMAT */

/* Register values read in DATAXO0 through DATAZl are dependent on the

value specified in data format. Customer code will need to interpret

the data as desired. */
#define XL345_ RANGE_2G 0x00
#define XL345 RANGE_4G 0x01
#define XL345 RANGE 8G 0x02
#define XL345 RANGE_16G 0x03
#define XL345 DATA JUST RIGHT 0x00
#define XL345_ DATA JUST_ LEFT 0x04
#define XL345 10BIT 0x00
#define XL345_ FULL RESOLUTION 0x08
#define XL345 INT LOW 0x20
#define XL345 INT HIGH 0x00
#define XL345 SPI3WIRE 0x40
#define XL345 SPI4WIRE 0x00
#define XL345_ SELFTEST 0x80
/* Bit values in FIFO_CTL */

/* The low bits are a value 0 to 31 used for the watermark or the number
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RIS

of pre-trigger samples when in triggered mode

#define XL345 TRIGGER_INT1
#define XL345 TRIGGER INT2
#define XL345 FIFO MODE_BYPASS
#define XL345 FIFO RESET
#define XL345_FIFO_MODE_FIFO
#define XL345 FIFO MODE STREAM
#define XL345_ FIFO_MODE_TRIGGER

/* Bit values in FIFO_STATUS

/* The low bits are a value 0 to 32 showing the number of entries

currently available in the FIFO buffer

#define XL345 FIFO TRIGGERED

#endif /*  XL345 H */

0x00
0x20
0x00
0x00
0x40
0x80
0xc0

0x80
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xI345 _io.h

The present firmware, which is for guidance only, aims at providing
customers with coding information regarding their products in order
for them to save time. As a result, Analog Devices shall not be

held liable for any direct, indirect, or consequential damages with
respect to any claims arising from the content of such firmware and/or
the use made by customers of the coding information contained herein

in connection with their products.

#ifndef  XL345 I0_H

#define _ XL345 IO H

#include "XL345.h"

/* Wrapper functions for reading and writing bursts to / from the ADXL345
These can use I°C or SPI. Will need to be modified for your hardware

*/

/*
The read function takes a byte count, a register address, and a
pointer to the buffer where to return the data. When the read
function runs in I’C as an example, it goes through the following
sequence:
1) I°C start
2) Send the correct I’C slave address + write
3) Send the register address
4) 1°C stop
6) I°C start
7) Send the correct I°C slave address + read
8) I°C read for each byte but the last one + ACK
9) I°C read for the last byte + NACK
10) I’C stop
*/
void x1345Read (unsigned char count, unsigned char regaddr, unsigned char *buf);
/*
The write function takes a byte count and a pointer to the buffer
with the data. The first byte of the data should be the start
register address, the remaining bytes will be written starting at
that register. The minimum byte count that should be passed is 2,
one byte of address, followed by a byte of data. Multiple
sequential registers can be written with longer byte counts. When
the write function runs in I°C as an example, it goes through the
following sequence:
1) I°C start
2) Send the correct I2C slave address + write
3) Send the number of bytes requested form the buffer
4) I°C stop
*/
void x1345Write (unsigned char count, unsigned char regaddr, unsigned char *buf);

#endif
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