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Application Note: AZD025 

IQ Switch® - ProxSenseTM Series 
I2C Example Code for the IQS222 

 

1. Introduction 

The IQS222 uses a 100 KHz bi-directional 
2-wire bus and data transmission protocol. 
The serial protocol is I2CTM compatible. 
The IQS222 has an optional ready (RDY) 
pin which indicates when the device 
enters its communication window period. 
Communication with the device can only 
take place in this state, this can be 
determined by monitoring the RDY line or 
by using ACK polling. The IQS222 only 
functions as a slave device on the bus. 
The bus is controlled by a master device 
which generates the serial clock (SCL), 
controls bus access, and generates the 
START and STOP conditions. The serial 
clock (SCL) and serial data (SDA) lines 
are open-drain and therefore must be 
pulled high to the operating voltage with a 
pull-up resistor (10kΩ). The RDY pin 
functions as an open-drain pin and should 
always be pulled to the operating voltage 
of the master device via a resistor 
(100kΩ). 

During the communication window period 
the RDY line will remain low (high for pre-
production engineering versions of the IC) 
for a selectable duration of always/2ms 
(See datasheet for selection options). If 
the master does not initiate a data transfer 
during this time, the device will exit the 
communication window and continue 
doing conversions. During the 

communication window the address 
pointer will default to the value specified in 
the DEFAULT_ADDR register. Using this 
method the user can simply start reading 
without having to set the address pointer 
first. The RDY line will remain low for the 
duration of the communication window 
period. 

1.1 Bus Characteristics  

The following bus protocol has been 

defined: 

� Data transfer may only be initiated 
when the bus is not busy  

� During data transfer, the data line 
must remain stable whenever the 
clock line is HIGH. Changes in the 
data line while the clock is HIGH will 
be interpreted as START and STOP 
conditions.  

 The following conditions have been 

defined for the bus: (refer to Figure 1)  

� Bus Idle (A) - The SCL and SDA line 
are both HIGH.  

� START Condition (B) - A HIGH to 
LOW transition of the SDA while the 
SCL is HIGH. All serial 
communication must be preceded by 
a START condition. 
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Listing 1. START Condition. 

 

� STOP Condition (C) - A LOW to 
HIGH transition of the SDA while the 
SCL is HIGH. All serial 
communication must be ended by a 

STOP condition. NOTE: When a 
STOP condition is sent the device will 
exit the communications window and 
continue with conversions.  

Listing 2. STOP Condition. 

 

 

� Data Valid (D) - The state of the SDA 
line represents valid data when, after 
a START condition, the SDA is stable 
for the duration of the HIGH period of 
the clock signal. The data on the line 
must be changed during the LOW 
period of the clock signal. There is 
one clock pulse per bit of data. Each 
data transfer is initiated with a START 
condition and terminated with a STOP 
condition.  

� Acknowledge - The slave device 

must generate an acknowledge after 
the reception of each byte. The 
master device must generate an extra 
(9th) clock pulse which is associated 
with this acknowledge bit. The device 
that acknowledges, has to pull down 
the SDA line during the acknowledge 
clock pulse. NOTE: The IQS222 does 
not generate any acknowledge bits 
while it is not in its communication 
window. 
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Listing 3. Check for Acknowledge. 

 

 

Figure 1. Data Transfer Sequence on the Serial Bus. 

2. Access the communication window of the IQS222 
according to selected method 

 

Two methods of entering the I2C 

communication window is described in this 

section, namely “Acknowledge Polling” 

and “Using the RDY Line”. Both cases are 

illustrated in Listing. 

2.1 Acknowledge Polling 

If the Master device does not have an I/O 

available for the RDY pin, ACK polling can 

be used to determine when the device is 

ready for communication. The device will 

not acknowledge during a conversion 

cycle, this can be used to determine when 

a cycle is complete and whether the 

device has entered the communication 

window. Once a STOP condition is sent 

by the Master the device will perform the 

next conversion cycle. ACK polling can be 

initiated at any time during the conversion 

cycle to determine if the device has 

entered its communication window. The 

RDY pin will function normally even if it is 

not connected to a master device, or 

being used during communication.  

To perform ACK polling the master sends 

a START condition followed by the control 

byte. If the device is still busy then no 



IQ Switch® ProxSense™ 

 

 

Copyright © Azoteq (Pty) 
Ltd 

AZD025 rev 1.1 
Page 4 of 8      

All Rights Reserved. I2C Example code for IQS222 August 2010 

 

ACK will be returned. If the device has 

completed its cycle the device will return 

an ACK and the master can proceed with 

the next read or write operation. To 

summarise, when polling the following 

procedures are executed: 

 

1. The MCU generates a START condition.  

       2. The MCU sends the control byte. 

        3. The MCU checks if an acknowledge was received. 

        4. If not received the procedure is repeated from step 1. 

5. The MCU reads from, or writes to the IQS222. 

 

2.2 Using the RDY Line 

When polling is not selected the MCU can 

simply wait for the RDY line to go low. 

There is a timeout option on the IQS222 

which is selectable (2ms/always wait, see 

datasheet) to set how long the RDY pin 

will remain low and wait for 

communication to initiate, before the 

IQS222 exits, and continues with 

conversions.

Listing 4. Entering the I2C Communication Window. 
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3. Control Byte Format  

A control byte is the first byte received 

following the start condition from the 

master device. The control byte consists 

of a 7 bit device address and the Read/ 

Write indicator bit, as shown in Figure 2. 

 

Figure 2. Control Byte Format. 

4. Current Address Read Operation 

 

Once the communications window is 

entered and a data transfer is initiated the 

required data can simply be read. The 

read transfer is in the format shown in 

Listings 5 and 6. Once all the required 

data has been read the Master must send 

a NACK. The Master can then either 

generate another START condition to 

perform another read or write operation or 

it can generate a stop condition at which 

point the device will exit the 

communication window and continue with 

conversions. 

Listing 5. Read Operation. 
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Listing 6. Read I2C Data. 

5. Write Operation 

 

Once the communication window is 

entered and a data transfer is initiated, a 

write operation can be executed. Write 

operations are in the format shown in 

Listings 7 and 8. Once the Master is 

finished writing, the Master can then either 

generate another start condition or it could 

generate a stop condition. Another start 

condition will allow the Master to perform 

another read or write operation. A stop 

condition will exit the communications 

window and the IQS222 will continue with 

conversions. 
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Listing 7. Write Operation.

Listing 8. Write I2C Data.
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IQ Switch®, ProxSense™, AirButton® and the IQ Logo are trademarks of Azoteq. 

The information appearing in this Application Note is believed to be accurate at the time of 
publication. However, Azoteq assumes no responsibility arising from the use of the information. 
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 contact 
ProxSenseSupport@azoteq.com or refer to the website: www.azoteq.com 


