
 ATA5700/ATA5702
 3D LF Receiver and UHF Transmitter

Introduction

The ATA5700/ATA5702 is a highly integrated, ultra-low power car access controller for Passive Entry/
Passive Start (PEPS) and Remote Keyless Entry (RKE) applications with an embedded AVR® 8-bit
microcontroller in a single QFN 38 package. The device includes a highly sensitive 3D Low Frequency
(LF) receiver, an immobilizer front end, and an Ultra High Frequency (UHF) Amplitude Shift Keying (ASK)/
Frequency Shift Keying (FSK) Radio Frequency (RF) transmitter. It combines ultra-low power LF
technology with outstanding RF performance.

The low power microcontroller is based on the AVR-enhanced Reduced Instruction Set Computer (RISC)
architecture. It has a rich set of digital peripherals, including a watchdog timer, a real time counter (RTC)
several 8/16-bit timers, serial interfaces (SPI, TWI) and 19 General Purpose Input Output (GPIO) ports. It
is equipped with low power memories such as Static RAM (SRAM), 32 KB Flash memory, and Secure
EEPROM.

In addition, the core is supported by power-saving co-processing units, such as a powerful Advanced
Encryption Standard (AES) cipher engine and an autonomous operating protocol handler unit to support
the data communication of LF receiver and transponder.

The highly sensitive 3D LF receiver enables the Integrated Chip (IC) to listen perpetually for wake-up
pattern during the low power standby mode. If the IC is woken up and active, the LF receiver serves as a
receive path for the data communication. In combination with the integrated and highly accurate
logarithmic 3D Received Signal Strength Indicator (RSSI), the LF receiver supports PEPS positioning
requirements.

The RSSI control unit supports logarithmic to linear conversion, 3D vector sum calculation and the RSSI
calibration algorithm.

The ATA5702 has an RF transmitter implemented with a fractional-N Phased Locked Loop (PLL) for high
data rates, and is equipped with Gaussian waveshaping capability. The transmitter is designed for the
ISM frequency bands in the ranges of 310 MHz to 318 MHz, 418 MHz to 477 MHz and 836 MHz to 956
MHz.

To support immobilizer functions, the IC is prepared for battery-less emergency operation. It contains a
built-in 3D transponder front end for wireless power supply and bidirectional communication via the LF
antennas.

The ATA5700/ATA5702 is well prepared for PEPS applications with its low power AVR RISC
microcontroller with high performance security AES Crypto Unit, and power-saving digital and analog
peripherals combined with sufficient memory space.

Features

• System solution for immobilizer and PEPS functionality
• Optional integrated open source immobilizer software stack supports automotive immobilizer
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• Supply voltage range from 2.0V to 4.2V
• Temperature Range from −40 to +85°C
• Excellent ESD protection at all pins (±4 kV HBM)
• Small 5x7 mm² QFN 38 pin package with wettable flanks

Ultra-low power AVR Microcontroller
• 32 Kbyte flash
• EEPROM, 100000 write cycles at 25°C, 20 years of data retention
• Secure EEPROM – Flexible memory lock and protection features
• SRAM
• 19 GP I/Os
• 2 SPI, 2 TWI interfaces, debug-wire
• 128-bit AES crypto unit
• Secure and fast direct access to AES key memory
• Enhanced LF debug features (output mode for LF receiver and transponder signals)
• Low power Power-on Reset (POR) and brown-out detection
• Voltage monitor for battery surveillance

3D LF Receiver
• Supports LF frequency range from 100 kHz to 150 kHz
• Integrated resonance frequency tuning for 3D antenna
• Integrated quality factor tuning for 3D antenna
• Programmable high and low quality factor receive mode
• Data rates: 1.95, 3.9 and 7.8 Kbit/s with 125 kHz carrier, OOK, Manchester coded
• Programmable Manchester violation codes (½ bit step size, max. 2 bit L/H)
• Programmable wake-up receiver sensitivities for achieving a range of up to 10m
• Low supply current for all three channels (extended power-down listen mode)
• Ultra-low power LF polling mode for enhanced battery life

LF RSSI
• Fast logarithmic 9-bit digital RSSI field strength measurement of all three channels simultaneously
• High RSSI accuracy due to internal calibration procedure against gain impairment between channels

due to aging, drift and variations of supply voltage
• RSSI control unit supports logarithmic to linear conversion, vector sum calculation and the calibration

algorithm

3D Transponder
• Transponder operation (cap charging, gap detection and load modulation) on all three channels in

parallel with or without battery
• Battery-less operation down to coupling factors < 1%
• Bi-phase, Manchester modulation with programmable NRZ code insertion for code violation
• Autonomous operating Codecs for enhanced LF communication range: Manchester (uplink) and BPLM,

QPLM telegrams (downlink)
• Data rates: 1.95 and 3.9 Kbit/s with 125 kHz carrier, OOK, Manchester and bi-phase coded
• Power management unit
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UHF Transmitter (ATA5702 only)
• Supports UHF frequency ranges with one 24.305 MHz crystal
• Low Band – 310 to 318 MHz, 418 to 477 MHz
• High Band – 836 to 956 MHz
• Programmable channel frequency with Fractional-N PLL
• Programmable output power from −12 to +14.5 dBm
• Supported modulations – ASK, FSK and GFSK (FSK deviation: ±0.375 to ±93 kHz)
• Data rates up to 80 Kbit/s (buffered, Manchester coded)
• Integrated resonance frequency tuning for loop antenna

 ATA5700/ATA5702
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1. Pin Description
The pin description of the ATA5702 is illustrated in the following figure.
Figure 1-1. ATA5702 Pin Description
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The pin description of the ATA5702 is provided in the following table.

Table 1-1. Pin Description

Pin No Pin Name Standard Function Pad Cell Function
Wake-up Input

Alternate
Function

1 TME Test mode enable - -

2 XTAL1 Crystal oscillator input pin - -

3 XTAL2 Crystal oscillator output pin - -

4 AVCC RF front-end supply regulator output - -

5 VBAT Power supply voltage for battery - -

6 PB0 I/O port - PCINT0: Pin
Change Interrupt 0
MISO2: SPI 2
Master In Slave
Out

SDA2: TWI 2
Serial Data

TRC_VAL_N:
Trace Not Valid

7 PB1 I/O port - PCINT1: Pin
Change Interrupt 1

 ATA5700/ATA5702
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Pin No Pin Name Standard Function Pad Cell Function
Wake-up Input

Alternate
Function

MOSI2: SPI2
Master Out Slave
In

SCL2: TWI 2
Serial Clock

TRC_CLK:Trace
Clock

8 PB2 I/O port - PCINT2: Pin
Change Interrupt 2

SCK2: SPI 2 Clock

TRC_DAT:Trace
Data

9 PB3 I/O port - PCINT3:
Pin Change
Interrupt 3

TM4: Timer
modulator 4 output

10 PB4 I/O port - PCINT4:
Pin Change
Interrupt 4

11 PB5 I/O port - PCINT5:
Pin Change
Interrupt 5

MISO: SPI Master
In Slave Out

12 PB6 I/O port - PCINT6:
Pin Change
Interrupt 6

MOSI: SPI Master
Out Slave In

13 PB7 I/O port - PCINT7:
Pin Change
Interrupt 7

SCK: SPI Clock

14 PD0 I/O port - PCINT8:
Pin Change
Interrupt 8

 ATA5700/ATA5702
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Pin No Pin Name Standard Function Pad Cell Function
Wake-up Input

Alternate
Function

TEI: External Timer
input clock

EXCIN: External
Clock Input

15 PD1 I/O port NPWRON0
Low active power-
on signal

LED0 LED driver
output

PCINT9:
Pin Change
Interrupt 9

NSS: SPI Not
Slave Select

INT0: External
interrupt 0

16 PD2 I/O port NPWRON1
Low active power-
on signal

LED1 LED Output

PCINT10:
Pin Change
Interrupt 10

TM1: Timer
modulator 1 output

Event: (Software)

17 DGND Digital ground - -

18 DVCC Digital Supply Regulator Output - -

19 PD3 I/O port NPWRON2
Low active power-
on signal

PCINT11:
Pin Change
Interrupt 11

CLKOUT: Clock
output

TM2: Timer
modulator 2 output

20 PD4 I/O port NPWRON3
Low active power-
on signal

PCINT12:
Pin Change
Interrupt 12

INT1: External
interrupt 0

TM3: Timer
modulator 3 output

TMDI: Transparent
Mode Data Input

21 PD5 I/O port NPWRON4
Low active power-
on signal

PCINT13:
Pin Change
Interrupt 13
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Pin No Pin Name Standard Function Pad Cell Function
Wake-up Input

Alternate
Function

TM0: Timer
modulator 0 output

TICP: External
Timer input capture

22 PD6 I/O port NPWRON5
Low active power-
on signal

PCINT14:
Pin Change
Interrupt 14

SCL: TWI Serial
Clock

23 PD7 I/O port NPWRON6
Low active power-
on signal

PCINT15:
Pin Change
Interrupt 15

SDA: TWI Serial
Data

24 PC0 I/O port LED2
LED driver Output

-

25 PC1 I/O port LED3
LED driver output

-

26 PC2 I/O port PWRON
High active power-
on signal

LED4 LED driver
output

LFEVENT:
LF receiver
hardware
controlled event
output

27 NRESET Not Reset - -

28 AGND Analog ground - -

29 VC Power supply voltage for the
microcontroller. At this pin a capacitor
must be connected capacitance
CBUF to buffer the voltage during
field supply mode

- -

30 A3N Analog negative input coil pin 3 for
Channel 3 of LF receiver and
transponder

- -

31 A3P Analog positive input coil pin 3 for
Channel 3 of LF receiver and
transponder

- -

32 A2N Analog negative input coil pin 2 for
Channel 2 of LF receiver and
transponder

- -
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Pin No Pin Name Standard Function Pad Cell Function
Wake-up Input

Alternate
Function

33 A2P Analog positive input coil pin 2 for
Channel 2 of LF receiver and
transponder

- -

34 A1N Analog negative input coil pin 1 for
Channel 1 of LF receiver and
transponder

- -

35 A1P Analog positive input coil pin 1 for
Channel 1 of LF receiver and
transponder

- -

36 ANT_TUNE Antenna tuning input - -

37 RFOUT Power amplifier output - -

38 VS_PA Power amplifier supply - -
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2. Package Information
Figure 2-1. ATA5700/ATA5702 Package Details
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3. Document Revision History

Rev A - 10/2017

Section Changes

Document Initial Release
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The Microchip Web Site

Microchip provides online support via our web site at http://www.microchip.com/. This web site is used as
a means to make files and information easily available to customers. Accessible by using your favorite
Internet browser, the web site contains the following information:

• Product Support – Data sheets and errata, application notes and sample programs, design
resources, user’s guides and hardware support documents, latest software releases and archived
software

• General Technical Support – Frequently Asked Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant program member listing

• Business of Microchip – Product selector and ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Microchip sales offices, distributors and factory
representatives

Customer Change Notification Service

Microchip’s customer notification service helps keep customers current on Microchip products.
Subscribers will receive e-mail notification whenever there are changes, updates, revisions or errata
related to a specified product family or development tool of interest.

To register, access the Microchip web site at http://www.microchip.com/. Under “Support”, click on
“Customer Change Notification” and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

• Distributor or Representative
• Local Sales Office
• Field Application Engineer (FAE)
• Technical Support

Customers should contact their distributor, representative or Field Application Engineer (FAE) for support.
Local sales offices are also available to help customers. A listing of sales offices and locations is included
in the back of this document.

Technical support is available through the web site at: http://www.microchip.com/support

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specification contained in their particular Microchip Data Sheet.
• Microchip believes that its family of products is one of the most secure families of its kind on the

market today, when used in the intended manner and under normal conditions.
• There are dishonest and possibly illegal methods used to breach the code protection feature. All of

these methods, to our knowledge, require using the Microchip products in a manner outside the
operating specifications contained in Microchip’s Data Sheets. Most likely, the person doing so is
engaged in theft of intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.

 ATA5700/ATA5702
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• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their
code. Code protection does not mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the
code protection features of our products. Attempts to break Microchip’s code protection feature may be a
violation of the Digital Millennium Copyright Act. If such acts allow unauthorized access to your software
or other copyrighted work, you may have a right to sue for relief under that Act.

Legal Notice
Information contained in this publication regarding device applications and the like is provided only for
your convenience and may be superseded by updates. It is your responsibility to ensure that your
application meets with your specifications. MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY
OR OTHERWISE, RELATED TO THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS
CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY OR FITNESS FOR PURPOSE.
Microchip disclaims all liability arising from this information and its use. Use of Microchip devices in life
support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless Microchip from any and all damages, claims, suits, or expenses resulting
from such use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual
property rights unless otherwise stated.

Trademarks
The Microchip name and logo, the Microchip logo, AnyRate, AVR, AVR logo, AVR Freaks, BeaconThings,
BitCloud, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeeLoq, KeeLoq logo,
Kleer, LANCheck, LINK MD, maXStylus, maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip Designer, QTouch, RightTouch, SAM-BA,
SpyNIC, SST, SST Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered trademarks of
Microchip Technology Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company, EtherSynch, Hyper Speed Control, HyperLight
Load, IntelliMOS, mTouch, Precision Edge, and Quiet-Wire are registered trademarks of Microchip
Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, AnyIn, AnyOut, BodyCom,
chipKIT, chipKIT logo, CodeGuard, CryptoAuthentication, CryptoCompanion, CryptoController,
dsPICDEM, dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial
Programming, ICSP, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, Mindi, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient
Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, PureSilicon, QMatrix, RightTouch logo, REAL
ICE, Ripple Blocker, SAM-ICE, Serial Quad I/O, SMART-I.S., SQI, SuperSwitcher, SuperSwitcher II, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and ZENA are
trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany II GmbH & Co. KG, a subsidiary of
Microchip Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
© 2017, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved.
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ISBN: 978-1-5224-2224-2

Quality Management System Certified by DNV

ISO/TS 16949
Microchip received ISO/TS-16949:2009 certification for its worldwide headquarters, design and wafer
fabrication facilities in Chandler and Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company’s quality system processes and procedures are for its PIC® MCUs and dsPIC®

DSCs, KEELOQ® code hopping devices, Serial EEPROMs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design and manufacture of development
systems is ISO 9001:2000 certified.
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http://www.microchip.com/
support
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www.microchip.com
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Duluth, GA
Tel: 678-957-9614
Fax: 678-957-1455
Austin, TX
Tel: 512-257-3370
Boston
Westborough, MA
Tel: 774-760-0087
Fax: 774-760-0088
Chicago
Itasca, IL
Tel: 630-285-0071
Fax: 630-285-0075
Dallas
Addison, TX
Tel: 972-818-7423
Fax: 972-818-2924
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Novi, MI
Tel: 248-848-4000
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Tel: 65-6334-8870
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Tel: 886-3-5778-366
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Taiwan - Kaohsiung
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Fax: 886-2-2508-0102
Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350
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