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IQ Switch® 

ProxSense® Series 

ProxSense ® IQS360A Datasheet  

12 Channel Projected Capacitive Touch & Proximity Controller with Trackpad 

and Keypad Capability 

The  IQS360A ProxSense® IC is 12-channel mutual capacitive touch and proximity controller 

with market leading sensitivity and automatic tuning. The IQS360A provides a cost effective 

implementation in a small outline package for keypads  and trackpad s of up to 4 rows and 3 

columns. Keypads can offer second level touch activation (snap) when used with metal snap 

domes. 

Main Features  

¶ 12 mutual channel capacitive controller 

¶ Trackpad with on chip XY coordinate calculation 

¶ Configurable up to 4x3 elements 

¶ 768 x 512 resolution 

¶ Up to 50Hz report rate 

¶ Absolute and relative tracking data 

¶ 1MHz or 2MHz charge transfer frequency 

¶ Advanced on-chip digital signal processing 

¶ Automatic adjustment for optimal performance (ATI) 

¶ User selectable proximity and touch thresholds 

¶ Long proximity range 

¶ Automatic drift compensation 

¶ Fast I2C interface 

¶ Event mode or streaming modes 

¶ Low power, suitable for battery applications 

¶ Supply voltage: 1.8V to 3.6V 

¶ <3µAactive sensing LP mode 

Applications  

¶ Trackpads 

¶ Remote controls &smart remotes 

¶ Electronic keypads or pin pads 

¶ Printers and navigation key replacement 

 

 

Available option s 

 TA QFN(5x5)-32 

-20°C to 85°C IQS360A 

IQS360A QFN32 

Representations only, not 

actual markings 

RoHS2 
Compliant 
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1 Introduction  

The IQS360Ais a 12 channel(12 touch keys) mutual capacitive proximity and touch sensor 

capable of 4x3 trackpad calculations, featuring an internal voltage regulator and reference 

capacitor (CS). 

The IQS360A implements a trackpad using 4 receivers, and 3 transmitters. Three pins are 

used for serial data communication through the I2CTMcompatible protocol, including an optional 

RDY pin. 

The device automatically tracks slow varying environmental changes via various filters and is 

equipped with an Automatic Tuning Implementation (ATI) to adjust the device for optimal 

sensitivity. 

The IQS360A is a variant of the IQS360 to meet different industry requirements. With these 

changes, time was taken to add improvements to the device. A key improvement is increased 

accuracy in the base-value selection of the ATI algorithm; this lends itself to improved linearity 

in trackpad applications. 

1.1 Applicability  

All specifications provided by this datasheet, except where otherwise stated, are applicable to 

the following ranges: 

¶ Temperature -20°C to +85°C 

¶ Supply voltage (VDDHI)1.8V to 3.6V 

2 Analogue Functionality  

CRX and CTX electrodes are arranged in a suitable configuration that results in a mutual 

capacitance (Cm) between the two electrodes. CTX is charged up to a set positive potential 

during a charge cycle which results in a negative charge build-up at CRX. 

The resulting charge displacement is then measured within the IQS360A devicethrough a 

charge transfer process that is periodically initiated by the digital circuitry. The capacitance 

measurement circuitry makes use of an internal reference capacitor Cs and voltage reference 

(VREF). 

The measuring process is referred to as a conversion and consists of the discharging of Cs 

and Cx capacitors, the charging of Cx and then a series of charge transfers from Cx to Cs until 

a trip voltage is reached. The number of charge transfers required to reach the trip voltage is 

referred to as the Counts (CS) value. 

The analogue circuitry further provides functionality for: 

¶ Power On Reset (POR) detection. 

¶ Brown Out Detection (BOD). 

¶ Internal regulation provides for accurate sampling. 
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3 Digital Functionality  

The digital processing functionality is responsible for: 

¶ Managing BOD and WDT events. 

¶ Initiation of conversions at the selected rate. 

¶ Processing of counts values and execution of algorithms. 

¶ Monitoring and execution of the ATI algorithm. 

¶ Signal processing and digital filtering. 

¶ Detection of PROX, TOUCH and SNAP events. 

¶ Managing outputs of the device. 

¶ Managing serial communications. 
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4 Hardware Configuration  

4.1 IQS360A Pin Out  ï QFN32 
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Figure 4.1  IQS360A Pin out in QFN -32. 
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Table 4.1 IQS360A QFN-32 Pin-outs.  

Pin Pin Description  Function  

1 N/C No Connect 
2 N/C No Connect 
3 N/C No Connect 
4 N/C No Connect 
5 N/C No Connect 
6 N/C No Connect 
7 N/C No Connect 
8 NMCLR Master Clear 
9 N/C No Connect 

10 Internal use1 No Connect 
11 Internal use Connect to GND 
12 Internal use Connect to GND 
13 TX2 Sense Electrode 
14 TX1 Sense Electrode 
15 TX0 Sense Electrode 
16 RX3 Sense Electrode 
17 N/C No Connect 
18 GND Supply Ground 
19 RX2 Sense Electrode 
20 RX1 Sense Electrode 
21 RX0 Sense Electrode 
22 VREG Regulator Output 
23 VDDHI Supply Input 
24 Internal use No Connect 
25 SDA I2C Data 
26 SCL I2C Clock 
27 BUZ Buzzer 
28 GND Supply Ground 
29 RDY Ready 
30 N/C No Connect 
31 N/C No Connect 
32 N/C No Connect 

                                                

1 Do not connect to GND 
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4.2 Reference Design  

 

Figure 4.2  IQS360AReference Design . 
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Figure 4.3  Trackpad  Layout Reference.  
Refer to the Trackpad  Design Guide, application note AZD068.  

Where a system level ESD strike is found to cause the IC to go into ESD induced latch-up, it is 

suggested that the supply current to the IQSXXX IC is limited by means of a series resistor 

that could limit the maximum supply current to the IC to <80mA. 

4.3 Power Supply and PCB Layout  

Azoteq IC's provide a high level of on-chip hardware and software noise filtering and ESD 

protection (refer to application note ñAZD013 ï ESD Overview ò).  Designing PCB's with better 

noise immunity against EMI, FTB and ESD in mind, it is always advisable to keep the critical 

noise suppression components like the decoupling capacitors and series resistors in Figure 

4.2 as close as possible to the IC. Always maintain a good ground connection and ground 

pour underneath the IC. For more guidelines please refer to the relevant application notes as 

mentioned in Section 4.4. 

Where a system level ESD strike is found to cause the IC to go into ESD induced latch-up, it is 

suggested that the supply current to the IQS360A IC is limited by means of a series resistor 

that could limit the maximum supply current to the IC to <80mA. 

4.4 Design Rules for Harsh EMC Environments  

The figure below describes a typical flow diagram for designers to follow for applications 

affected by EMI. For more details, please refer to the appropriate application note. 

 

Figure 4.4  Typic al flow diagram for EMC design.  

ü Applicable application notes: AZD013, AZD015, AZD051, AZD052 . 




























































































