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®1.FRES

void i2c_start(void)

{
12C_CLK_IN_FLOAT;
while(!12C_CLK_IN);
wait(2);
12C_DATA_IN_FLOAT;
wait(2);
while(12C_RDY_IN);
wait(100);
12C_DATA_OUT_PP_LOW;
wait(2);
12C_CLK_OUT_PP_LOW;
wait(2);

}

// Set 12C CLK pin as input and floating

// Wait for 12C CLK line low (clock stretching)

// Wait two 12C clock cycles

// Set 12C DATA pin as input and floating

// Wait two 12C clock cycles

// Wait while ready high (This could take long in event mode)
// RDY checks could also be done before generating a start condition
// Delay 100 clock cycles

// Set 12C DATA pin as output (push-pull) and floating

// Wait two 12C clock cycles

// Set 12C CLK pin as output (push-pull) and floating

// Wait two 12C clock cycles

®2 FILEES

void i2c_stop(void)
{
12C_CLK_OUT_PP_LOW;

// Set 12C CLK pin as output (push-pull) and floating
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wait(2);
[2C_DATA_OUT_PP_LOW;
wait(2);
12C_CLK_IN_FLOAT;
while(!12C_CLK_IN);
wait(2);
12C_DATA_IN_FLOAT;
wait(2);

// Wait two 12C clock cycles

// Set 12C DATA pin as output (push-pull) and floating
// Wait two 12C clock cycles

// Set 12C CLK pin as input and floating

// Wait for 12C CLK line low (clock stretching)

// Wait two 12C clock cycles

// Set 12C DATA pin as input and floating

// Wait two 12C clock cycles
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/*
Check for acknowledge

*/

unsigned char i2c_ack_check(void)

{
I12C_DATA_IN_FLOAT;
wait(2);
12C_CLK_IN_FLOAT;
wait(2);
while(112C_CLK_IN);
wait(2);
if (I2C_DATA_IN) return 1;
else return 0;

// Set 12C DATA pin as input and floating

// Wait two 12C clock cycles

// Set 12C CLK pin as input and floating

// Wait two 12C clock cycles

// Wait for 12C CLK line low (clock stretching)
// Wait two 12C clock cycles

// Return 1 if no acknowledge received

// Return 0 if acknowledge received

2.2 BHEFTMRZ b

BEHFZFTIE7TMRE UMM IFEEN |
“£sEHRS,

2CIRFBERHFZTRAETMRMN A
NS5, BRAF RN A 3t 1k MR 2 b 41k SR
Wi\, MEM RS BESERED , B

Copyright © Azoteq (Pty) Ltd 2010. Application Note: AZD062 Page 5 of 16

All Rights Reserved.

Revision 1.0.0 July 2012



9]

B 6ot 3E R ZR | 1QS25374 F AL it it A AR
RN, HMARINE-—FEL EEI4AN
1QS253,

IQ Switch ® ProxSense © ! AZ O feq

MBZMQS253EEL L , FIBHEE
FRAZ M AL 4k,

T bit address
A
4 \
Y Y
I*C Group Sub-Addresses

5: #HF TN

3 1QS253 EEEN

RERAMNFEH#HABEERD , ARDYHH
KMACKES , EFEXTE , nRARN
ACKEEWAE , B THE—MNBEED
NFEEZBEHABEED

IQS253 LHEMBERBELRES , RE
EXNBEBOFEB IR,

3.1 RDY&WER

LHARAEBWACKIW AN , TAFENSE
FROYHRERNZEHABEEONEF
B, BROYR A HEBEF , 10msFH
BAMARR , SROREFKI, 238
RDY#IE , MEREEFES.

3.2 BHIACKESE

MREENABHENLIZERDYH , AT LLAE
HWACKHW AR KRB EREREHABES
A, EHEHIHMRIEERKHACKES ,
B 1t BT B SR i R B F R ST B A B 1B
BOT , —BEHNRETSTOPHS , Wik
EXHAT—NEREAH, WRRZHA
BEEOD , HAURTEHRHACKD S ,
RDY M £ B 15 B BHR B & 3 E AL ThRe &F —
B,
EHEKZE—NSTARTIES RIEZFIF T KK
TEHACKES , MR ERICNFTACKE
SiRE , MRRETH T ER , MaF=4&
ACKES , ENMAUHTESERE, #
FBLSRUOT .

Copyright © Azoteq (Pty) Ltd 2010.
All Rights Reserved.

Application Note: AZD062
Revision 1.0.0 July 2012

Page 6 of 16



| ¢
Q IQ Switch ® ProxSense © ! AZ O feq

1. MCUIASTART 55 B, BIIRERMNEXT , FEMELS
2 MCU 3% | =45 EHBE , i2fE , BIEXARDYH , BE
3. MCU®RNEEFZKIACKES. L.
4. WMBREEEISE 3.3 MIRILEN
5. MCUSIQS253# TR R{E MREEEORY L e RBEOL AP
ERREEBWRBURTESHEFNE —NERR T BT ARBENIS,
RTEEARNEREARZETIRREEIR
?? EEMREN , KEBDRETUAER , X
- ARILAFEFREERENANARE
I CREBFRR RE , VDDHIB T4, M7H LBaBE
BEORNKERFE,

ICERDY 3B, FA/10ms , FHiZ
ENHAE , EFHHEHERE
ROYZEHABEEL , WAHA , &

e i T 7

FEVDDHIA & (3.3V) /& Tstart up (K4
15ms)RDYL&2NE#H AN REED , RfE
ICFu , WRiRE (EW5) , Bix

g STOP#H T , MRREE O A Etcomus
et (22ms)5ERX , RDY&a2Bh S , ICH B
MREBEXMER,
6: BN EFERFEE IQS253AI TR EN BERFERER |, X
NNBERBEBRI'CHDENR ( BRIENAE
x 4. BHEFEX =),
7
Invokes Communication Window
:Z)id i2c_event_mode_handshake(void)
{ unsigned int i; // Counter for stuck check
do

I2C_RDY_OUT_PP_LOW;
delay_ms(10);
I2C_RDY_IN_FLOAT;
i2c_wait();
delay_ms(1);
i++;
twhile(12C_RDY_IN || i == 15) ;// Test for Comms. Window
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/*

Send a given byte via 12C

@param send_byte  —byte that has to be send via 12C

@return unsigned char — Boolean value that signifies a acknowledge returned or not
*/

unsigned char i2c_send_byte (unsigned char send_byte)
{

unsigned char ack;

unsigned char i;

for (i=0;i<38;i++)
{

wait(1);

if (send_byte & )

{

12C_DATA_IN_FLOAT;

12C_DATA_OUT_PP_LOW;
}

send_byte <<= 1;

wait(1);
12C_CLK_IN_FLOAT;
wait(1);
while(!12C_CLK_IN);
wait(1);
12C_CLK_OUT_PP_LOW;

// Variable to store acknowledge boolean in
// Counter variable to count off bits send

//Send 8 bits to 12C Bus

// Wait one 12C clock cycle
// If most significant bit equal to 1

// Set DATA pin HIGH to clock out a 1

// Set DATA pin LOW to clock out a 0

// Shift ‘send_byte’ left with one bit in order to send the next bit

// Wait one 12C clock cycle

// Set CLK pin HIGH

// Wait one 12C clock cycle

// Wait for 12C CLK pin low (clock stretching)
// Wait one 12C clock cycle

// Set CLK pin LOW
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ack =i2c_ack_check (); // Check for an acknowledge bit

12C_CLK_OUT_PP_LOW; // Set CLK pin LOW

wait(1); // Wait one 12C clock cycle

return ack; // Return acknowledge boolean
}

*® 6. FERERE

/*

Send a given byte via 12C to specific register

Note: This function is called once already in comms window, thus start() or repeat_start() called prior calling i2c_write_register
After the function call the slave will still be in a comms window, waiting for either a stop or a repeat start

@param control_byte —12C control byte
@param mem_address — Address or register that has to be written to
@param mem_value — Byte that has to written to register
@return unsigned char — Boolean value that signifies a acknowledge returned or not
*/
unsigned char i2c_write_register(unsigned char device_address, unsigned char mem_address, unsigned char mem_value)

{

unsigned char ack; // Variable to store acknowledge boolean in
unsigned char polling_attempt = 0; // Counter for polling attempts
ack = i2c_send_byte(device_address); // Send device address to 12C Bus
#ifdef POLLING // Include code segment if polling enabled
while (ack && (polling_attempt < POLLING_ATTEMPTS))
{
wait(2);
i2c_start();
ack =i2c_send_byte (device_address); // Send control byte to 12C Bus
polling_attempt++; // Increase polling attempts counter
}
#endif
if (lack)
{

ack =i2c_send_byte (mem_address);
ack = i2c_send_byte (mem_value);
i2c_wait();

}

return ack;

}
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/*
Read byte via I°C
@param ack if 1 send acknowledge bit else don’t send acknowledge bit.
@return byte received

*/

unsigned char i2c_read_byte(unsigned char ack)

{

unsigned char i, receive_byte = 0;

12C_DATA_IN_FLOAT;
wait(2);

for (i=8;i>0;i-)

{
wait(2);
12C_CLK_IN_FLOAT;
while(!12C_CLK_IN);

if I2C_DATA_IN) receive_byte |=(1<<(i-1));

wait(1);
12C_CLK_OUT_PP_LOW;

wait(1);

if (ack == 0) 12C_DATA_IN_FLOAT;
else 12C_DATA_OUT_PP_LOW;

wait(2);
12C_CLK_IN_FLOAT;
while(!12C_CLK_IN);
wait(2);
12C_CLK_OUT_PP_LOW;
wait(2);

// Set 12C DATA pin as input and floating
// Wait two 12C clock cycles

// Loop and read 8 bits from 12C DATA pin

// Wait two 12C clock cycles
// Set 12C CLK pin as input and floating
// Wait for 12C CLK line low (clock stretching)

//Read data from 12C DATA pin

// Wait one 12C clock cycle
// Set 12C CLK pin as output (push-pull) and floating

// Wait one 12C clock cycle

//
//Send acknowledge if required

// Wait two 12C clock cycles

// Set 12C CLK pin as input and floating

// Wait for 12C CLK pin low (clock stretching)

// Wait two 12C clock cycles

// Set 12C CLK pin as output (push-pull) and floating
// Wait two 12C clock cycles
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12C_DATA_IN_FLOAT;

return receive_byte;

// Set 12C DATA pin as input and floating

7= 8. &I12C HiE

Note: This function is called once already in comms window, thus start() or repeat_start() called prior calling i2c_write_register

/*
Read byte from specified address via I°C
After the function call the slave will still be in a comms window, waiting for either a stop or a repeat start
@param mem_address
@param
@return acknowledge status
*/
unsigned char i2c_read_register(unsigned char device_address, unsigned char mem_address, unsigned char *data_read)
{
unsigned char temp = 0;
unsigned char ack = 0;
unsigned char control_byte = (device_address << 1);
unsigned char polling_attempt = 0;
ack = i2c_send_byte (control_byte);
#tifdef POLLING
while (ack && (polling_attempt < POLLING_ATTEMPTS) )
{
wait(2);
12CStart();
ack = 2c_send_byte (control_byte);
polling_attempt++;
}
#endif
if (ack ==
{
i2c_send_byte (mem_address);
i2c_repeat_start();
control_byte = (device_address << 1) |
ack =i2c_send_byte (control_byte);
temp = i2c_read_byte (1);
(*data_read) = temp;
}
return ack;
}

//Counter for polling attempts

// Send device address

//1f polling enabled

//\ncrease polling attempts counter

// Write mem_address to internal pointer

// Send controlbyte with r/w =1

//Read byte and don’t acknowledge to indicate a repeat start or stop will follow
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Listing 9. Adjusting Setting for IQS253

/*

Initialize 1QS253
*/
void Init_1QS253(void)
{

unsigned char result;

do {
i2c_event_mode_handshake();
i2c_start();
result = i2c_write_register(PROX_SETTINGS2,
i2c_stop();
} while(result);

do {
i2c_start();
i2c_write_register(CHAN_ACTIVE, );
i2c_repeat_start();
i2c_write_register(PROX_SETTINGSO, );
i2c_repeat_start();
i2c_write_register(PROX_SETTINGS2, );
i2c_stop();

/*Set Touch Thresholds*/
i2c_start();
result |=i2c_write_register(CHO_TTH, );
i2c_repeat_start();
result |=i2c_write_register(CH1_TTH, );
i2c_repeat_start();
result |=i2c_write_register(CH2_TTH, );
/* Set Proximity Thresholds */
i2c_repeat_start();
result |=i2c_write_register(CHO_PTH, )
i2c_repeat_start();
result |=i2c_write_register(CH1_PTH, );
i2c_repeat_start();
result |=i2c_write_register(CH2_PTH, )
i2c_repeat_start();
i2c_write_register(TARGET, );
i2c_repeat_start();
result |=i2c_write_register(CHAN_ENABLE,
i2c_stop();

twhile (result);

delay_ms(200);

do {
delay_ms(10);
i2c_start();
result = i2c_read_register(STATUS, 1);
i2c_stop();
} while ( (result & )1=0);

); //set to streaming mode for setup

// Enable Channels (0-2)
// ATI OFF, ATl partial OFF

// WDT Off

//Set Target Current Count = 512

); //Disable distributed PROX CHO

//read ATI busy bit
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IQ Switch®, ProxSense®, LightSense™, AirButton® and the Q logo are
trademarks of Azoteq.

The information in this Datasheet is believed to be accurate at the time of publication.
Azoteq assumes no liability arising from the use of the information or the product. The
applications mentioned herein are used solely for the purpose of illustration and Azoteq
makes no warranty or representation that such applications will be suitable without
further modification, nor recommends the use of its products for application that may
present a risk to human life due to malfunction or otherwise. Azoteq products are not
authorized for use as critical components in life support devices or systems. No licenses
to patents are granted, implicitly or otherwise, under any intellectual property rights.
Azoteq reserves the right to alter its products without prior notification. For the most up-
to-date information, please refer to www.azoteq.com.
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