
IQ Switch®

ProxFusion® Series

IQS399A Datasheet
An Inductive ProxFusion® sensing device with multi-level trigger UI, integrated haptics driver and the

ability to recall a pre-loaded set of haptic patterns.

1 Device Overview

The IQS399A is a ProxFusion® sensing device with an integrated haptics driver capable of driving

linear resonant actuator (LRA) motors. A ProxFusion channel event will trigger the haptic driver to

allow effective feedback to the user. In addition the connected system can also inform the user of

system related events via a set of pre-determined and configurable set of haptic patterns. The device

offers an I2C mode for haptic and sensor configuration and a standalone mode with GPIO button

event output.

1.1 Main Features

> ProxFusion Channel
• Adjustable actuation point
• Up to 8 kHz sampling in certain modes
• Activation hysteresis
• Digital output (push-pull or open-drain active low)

> I2C Interface With IRQ/RDY Signal
• I2C interface – up to Fast Mode Plus (1 MHz)
• Fire-and-forget interface
• Trigger haptic via sensor event or I2C command

> Standalone Mode
• Convert from I2C to a standalone mode after power-on

configuration
• Sensor event triggers haptic feedback

> Haptics
• Internal H-bridge with H-bridge protections
• Adjustable LRA drive frequency
• Real-time closed loop auto-resonance tracking
• Predefined haptic library with 12 haptic effects
• 5 basic waveforms:

∗ Click (default), Press, Release, Buzz and Rumble

• 7 interaction/outcome waveforms:
• ∗ Hover, Collide, Align, Step, Grow, Success, Error
• 2 additional fully-configurable custom haptic effects
• Haptic latency from command received of <5 ms

> Ultra low power mode

> Automatic power mode management

> Design simplicity
• PC software for configuration and debugging

> Supply Voltage: 1.71 V to 3.6 V

> QFN20 Package (3 × 3 × 0.55 mm) - 0.4 mm pitch

QFN20 Package

1.2 Applications

> Haptic Mouse Buttons
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1.3 Block Diagram
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Figure 1.2: IQS399A Block Diagram

2 Usage Disclaimer

NOTWITHSTANDING ANYTHING TO THE CONTRARY IN THIS DOCUMENT OR IN ANY OTHER

AGREEMENT, CUSTOMER ACKNOWLEDGES THAT THE PRODUCTS ARE PROVIDED WITH-

OUT ANY WARRANTY OF NON-INFRINGEMENT, AND THAT IF ANY LICENSE OR RIGHT IS

REQUIRED TO BE OBTAINED FROM ANY THIRD PARTY, THIS RESPONSIBILITY SHALL REST

SOLELY WITH CUSTOMER.
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3 Hardware Connections

3.1 QFN20 Pinout
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Figure 3.1: QFN20 Pinout

Table 3.1: QFN20 Pin Descriptions

2 MCLR/RDY I/O GPIO I2C interrupt request / standalone MCLR functionality

3 SDA I/O I2C I2C data

4 SCL I/O I2C I2C clock

5 Tx O ProxFusion® ProxFusion® inductive Tx pad

6 OUTA O Button state indication

7 VDD P Power Power supply input voltage

8 M+ O H-Bridge Haptics H-Bridge

9 M- O H-Bridge Haptics H-Bridge

10 VSS P Power Analog/digital ground

11 Rx I/O ProxFusion® ProxFusion® inductive Rx pad

14 VREG P Power Internally-regulated supply voltage

* NC - - Not connected

TAB - -
Thermal pad (floating). It is recommended to connect

this to VSS.

Pin Name Typei Function Description

i Pin Types: I = Input, O = Output, I/O = Input or Output, P = Power
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3.2 Reference Schematic
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Figure 3.2: QFN20 Inductive Reference Schematic
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4 Electrical Specifications

4.1 Absolute Maximum Ratings

Table 4.1: Absolute Maximum Ratings

Symbol Rating Min Max Unit

VDD
Voltage applied at VDD pin

(referenced to VSS)
−0.3 3.6 V

VIN

Voltage applied to any ProxFusion® pin

(referenced to VSS)
−0.3 VREG V

Voltage applied to any other pin

(referenced to VSS)
−0.3

VDD + 0.3

(3.6 V max)
V

Tstg Storage temperature −40 85 °C

4.2 General Operating Conditions

Table 4.2: General Operating Conditions

Symbol Parameter Condition Typ Unit

fOSC Master clock frequency
fOSC = 14 MHz 14

MHz
fOSC = 18 MHz 18

fPROX ProxFusion® engine clock frequency fOSC MHz

VREG Internally-regulated supply output
fOSC = 14 MHz 1.53

V
fOSC = 18 MHz 1.8

4.3 Recommended Operating Conditions

Table 4.3: Recommended Operating Conditions

Symbol Parameter Condition Min Reci Max Unit

VDD
Standard operating voltage,

applied at VDD pin

fOSC = 14 MHz 1.71
3.6 V

fOSC = 18 MHz 2.2

TA
Operating free-air

temperature
−20 85 °C

CVDD
Recommended capacitor at

VDD
CVREG 2×CVREG µF

CVREG

Recommended external

buffer capacitor at VREG

(ESR ≤ 200 mΩ)

2.2ii 4.7 10 µF

i Recommended value
ii Absolute minimum allowed capacitance value is 1 µF, after taking derating, temperature, and worst-case tolerance into

account. Please refer to AZD004 for more information regarding capacitor derating.
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4.4 ProxFusion® Electrical Characteristics

Table 4.4: Recommended Operating Conditions for ProxFusion® Pins

Symbol Parameter Min Max Unit

CxSELF–VSS
Capacitance between ground and external

electrodes, in self-capacitance mode
1 400i pF

RCx(SELF)
Series in-line resistance of self-capacitance

electrodes
0 1ii kΩ

i RCx = 0Ω
ii Series resistance limit is a function of fxfer and the circuit time constant, RC. Rmax × Cmax = 1/(10× fxfer), where C is

the pin capacitance to VSS.

4.5 ESD Rating

Table 4.5: ESD Rating

Value Unit

V(ESD) Electrostatic discharge voltage
Human-body model (HBM),

per ANSI/ESDA/JEDEC JS-001i ±2000 V

i JEDEC document JEP155 states that 500 V HBM allows safe manufacturing with a standard ESD control process.

Pins listed as ±2000 V may actually have higher performance.

4.6 Reset Levels

Table 4.6: Reset Levels

Parameter Min Max Unit

VDD

Power-up (Reset trigger) – slope > 100 V/s 1.65
V

Power-down (Reset trigger) – slope < −100 V/s 0.9

4.7 MCLR Pin Levels and Characteristics

Table 4.7: MCLR Pin Characteristics

Parameter Min Typ Max Unit

VIL MCLR input low level voltage VSS − 0.3 0.25 × VDD V

VIH MCLR input high level voltage 0.75 × VDD VDD + 0.3 V

RPU MCLR pull-up equivalent resistor 210 kΩ

tTrig MCLR input pulse width – ensure trigger 250 ns
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Figure 4.1: MCLR Pin Diagram

4.8 Digital I/O Characteristics

Table 4.8: Digital I/O Characteristics

Parameter
Test

Conditionsi Min Max Unit

VOL

Output low voltage of SDA and SCL pins

IOL = 20 mA
VDD > 2 V

0.4

V

IOL = 20 mA
VDD ≤ 2 V

0.2 VDD

Output low voltage of SDA and SCL pins
in GPIO output mode

IOL = 10 mA

0.1 VDDOutput low voltage of MCLR/RDY IOL = 5 mA

Output low voltage of any other GPIO pin IOL = 10 mA

VOH Output high voltage IOH = −5 mA 0.9 VDD V

VIL Input low voltage VSS − 0.3 0.3 VDD V

VIH Input high voltage 0.7 VDD VDD + 0.3 V

Cb SDA and SCL bus capacitance 550 pF

i Standard operating conditions:

VDD: 1.8 V to 3.6 V, unless otherwise stated.

Operating temperature: −20 °C to 80 °C.
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4.9 I2C Characteristics

Table 4.9: I2C Characteristics

Parameter Min Max Unit

fSCL SCL clock frequency 1000 kHz

tHD,STA Hold time (repeated) START condition 0.26 µs

tLOW LOW period of the SCL clock 0.5 µs

tHIGH HIGH period of the SCL clock 0.26 µs

tSU,STA Set-up time for a repeated START condition 0.26 µs

tHD,DAT Data hold time 0 ns

tSU,DAT Data set-up time 50 ns

tSU,STO Set-up time for STOP condition 0.26 µs

tBUF Bus free time between a STOP and START condition 0.5 µs

tSP Pulse duration of spikes suppressed by input filter 0 50 ns

tHD,STA tSU,STA
tBUF

tSU,STO

tSPtLOW tHIGH

tHD,DAT

tSU,DAT

SDA

SCL

Figure 4.2: I2C Timing Diagram

4.10 H-Bridge Specifications

Table 4.10: H-Bridge Specifications

Symbol Parameter Min Nominal Max Unit

RL Load resistance at VDD = 3.3 V 18 Ω

IL Average DC load current 150 200 mA

fLRA LRA drive frequency 100 300 Hz
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5 Ordering Information

5.1 Ordering Code

Table 5.1: Order Code Description

IQS399AIQS399AIQS399AIQS399AIQS399AIQS399AIQS399AIQS399AIQS399AIQS399AIQS399AIQS399AIQS399AIQS399AIQS399AIQS399AIQS399A zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz ppbppbppbppbppbppbppbppbppbppbppbppbppbppbppbppbppb

IC NAME IQS399A

CONFIGURATION zzz =
0L1 I2C Address: 0x22

002 I2C Address: 0x56

PACKAGE TYPE pp = QF QFN-20 Package

BULK PACKAGING b = R QFN-20 Reel (2000 pcs/reel)

Other order codes for standalone operation are available on special request – please contact Azoteq.

5.2 Top Marking

pppxx

IQS399

“IQS399” = Product Name

“ppp” = Product Code

“xx” = Batch Code

Figure 5.1: IQS399A-QFN20 Package Top Marking

pppxx

IQS3hd

“IQS3hd” = Product Name

“ppp” = Product Code

“xx” = Batch Code

Figure 5.2: QFN20 Generic Package Top Marking

Copyright © Azoteq 2026

All Rights Reserved

IQS399A Datasheet

Revision v0.1 (Preliminary)

Page 10 of 16

August 2026



IQ Switch®

ProxFusion® Series

6 Package Information

6.1 QFN20 Package Outline
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NOTES:
1. Drawing is not to scale.

2. Drawing is subject to change without notice.

Figure 6.1: QFN20 Package Outline
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Table 6.1: QFN20 Package Dimensions [mm]

Dimension
Millimeters

Min Typ Max

A 0.50 0.55 0.60

A1 0.00 0.02 0.05

A3 0.152 REF

b 0.15 0.20 0.25

D 3.00 BSC

E 3.00 BSC

D1 1.60 1.70 1.80

E1 1.60 1.70 1.80

e 0.40 BSC

L 0.25 0.30 0.35

Table 6.2: QFN20 Package Tolerances [mm]

Tolerance Millimeters

bbb 0.07

ddd 0.05
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6.2 QFN20 Recommended Footprint
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NOTES:
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2. Drawing is not to scale.

3. Drawing is subject to change without notice.

4. Final dimensions may vary due to manufacturing tolerance considerations.

Figure 6.2: QFN20 Recommended Footprint

6.3 Tape and Reel Specifications
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NOTES:
1. Drawing is not to scale.

2. Drawing is subject to change without notice.

Figure 6.3: Carrier Tape Specification
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Table 6.3: Carrier Tape Dimensions [mm]

Dimension
Package

QFN20

A0 3.30

B0 3.30

K0 0.75

D0 1.50

D1 1.55

E 1.75

F 5.50

P0 4.00

P1 8.00

P2 2.00

W 12.00

Pin 1 Quadrant Q2

AN

W1

W2

NOTES:
1. Drawing is not to scale.

2. Drawing is subject to change without notice.

Figure 6.4: Reel Specification
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Table 6.4: Reel Dimensions [mm]

Dimension
Package

QFN20

A 178

N 60

W1 12.4

W2 (Max) 18.4
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Contact Information

South Africa (Headquarters) China

Physical
Address

1 Bergsig Avenue
Paarl
7646

South Africa

Room 501A, Block A
T-Share International Centre

Taoyuan Road, Nanshan District
Shenzhen, Guangdong, PRC

Tel +27 21 863 0033
+86 755 8303 5294

ext 808

Email info@azoteq.com info@azoteq.com

USA Taiwan

Physical
Address

7000 North Mopac Expressway
Suite 200

Austin
TX 78731

USA

Xintai 5th Road, Sec. 1
No. 99, 9F-12C

Xizhi District
221416 New Taipei City

Taiwan

Tel +1 512 538 1995 +886 932 219 444

Email info@azoteq.com info@azoteq.com

Visit www.azoteq.com

for a list of distributors and worldwide representation.

Patents as listed on www.azoteq.com/patents-trademarks/ may relate to the device or usage of the device.

Azoteq®, Crystal Driver®, IQ Switch®, ProxSense®, ProxFusion®, LightSense™, SwipeSwitch™, Dycal™, TriggerMax™, WearMax™, and

the logo are trademarks of Azoteq.

The information in this Datasheet is believed to be accurate at the time of publication. Azoteq uses reasonable effort to maintain the
information up-to-date and accurate, but does not warrant the accuracy, completeness or reliability of the information contained herein.
All content and information are provided on an “as is” basis only, without any representations or warranties, express or implied, of any
kind, including representations about the suitability of these products or information for any purpose. Azoteq disclaims all warranties and
conditions with regard to these products and information, including but not limited to all implied warranties and conditions of merchantability,
fitness for a particular purpose, title and non-infringement of any third party intellectual property rights. Azoteq assumes no liability for any
damages or injury arising from any use of the information or the product or caused by, without limitation, failure of performance, error,
omission, interruption, defect, delay in operation or transmission, even if Azoteq has been advised of the possibility of such damages. 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, express or implied, by estoppel or otherwise, under any intellectual property
rights. In the event that any of the abovementioned limitations or exclusions does not apply, it is agreed that Azoteq’s total liability for all
losses, damages and causes of action (in contract, tort (including without limitation, negligence) or otherwise) will not exceed the amount
already paid by the customer for the products. Azoteq reserves the right to alter its products, to make corrections, deletions, modifications,
enhancements, improvements and other changes to the content and information, its products, programs and services at any time or to
move or discontinue any contents, products, programs or services without prior notification. For the most up-to-date information and binding
Terms and Conditions please refer to www.azoteq.com.

info@azoteq.com

https://www.azoteq.com
https://www.azoteq.com/patents-trademarks/
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