MICROCHIP ATA8350
ATA8350 Demo and Evaluation Kit

Introduction

This user’s guide describes the use of the ATA8350 Demo and Evaluation kit for the ATA8350 Ultra-Wideband (UWB)
transceiver device. This kit includes at least two different UWB nodes, each using a SAM Cortex®-M0 MCU to control
the ATA8350 device. The Prover and Verifier nodes are set up as follows:

* Prover node — Must start before the Verifier node, and responds with a telegram once the verifier telegram is
received. The measurement cycle finishes when the verifier receives the response telegram or when a timeout
occurs.

» Verifier node — Shows the distance measurement data for distance-bounding measurements (single shot
measurement) or localization (averaged measurement).

Demo software for distance measurements and data telegram transfer is available for this demo kit. In addition, this
kit has an evaluation and a test software package.

The ATA8350 Demo and Evaluation kit comes in two variants:
¢ Variant A — Comes with one Prover node
¢ Variant B — Comes with a maximum of five Prover nodes

It also includes software applications for demo, testing and evaluation.
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Quick References

Reference Documentation
For further details, refer to the following:

* ATA8350 Impulse-Radio Ultra-Wideband (IR-UWB) Transceiver Data Sheet (DS70005455)
» ATA8350 Impulse-Radio Ultra-Wideband (IR-UWB) Transceiver User’s Guide (DS50003127)

* ATA8350 UWB Module Application Note

* ATANO172-ATAb5350 Integration into a PEPS System

* ATANO174—-ATA5350 Security Aspects

» ATA8350 Testing and Certification Guide Application Note

Reference Packages

For additional information, refer to the following software packages:

* ATA8350 VRPR Demo.zip
* ATA8350 RXTX Demo.zip
* ATA8350 Evaluation.zip

Acronyms and Abbreviations
Table 1-1. Acronyms and Abbreviations

ADC
ETSI
FCC
FLL
MCU
PR
PRo
RF
RX
SMA
SSID
SWD
TX

usSB

Analog to Digital

European Telecommunications Standards Institute
Federal Communications Commission
Frequency Lock Loop

Microcontroller Unit

Prover

Prover Offset

Radio Frequency

Receiver

Sub Miniature version A

Secure Session Identifier

Serial Wire Debugger

Transmitter

Universal Serial Bus
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........... continued

uwB Ultra Wide Band
VR Verifier

VRo Verifier Offset
XTAL External Crystal
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ATA8350 Demo Kit

The ATA8350 Demo and Evaluation kit is available in two variants with the same functionality. The only difference is
the board used as the Prover node. The following sections explain the differences between 2.1 ATA8350 Demo Kit —
Variant A and 2.2 ATA8350 Demo Kit — Variant B.

Note: The Demo kit variants are not certified by the ETSI (Europe) or FCC (USA) regulators. The kits must not
be sold in any of these regions and can be operated only for demonstration and evaluation purposes by qualified
personnel.

The register settings of the ATA8350 device use the recommended settings as described in the ATA8350 Impulse-
Radio Ultra-Wideband (IR-UWB) Transceiver User’s Guide and ATA8350 Impulse-Radio Ultra-Wideband (IR-UWB)
Transceiver Data Sheet. The demo recommended register settings include an initial crystal trimming value and

TX output power set to the maximum value. For the most accurate operation, crystal trimming and TX output
power settings must be checked and tuned. For more details, refer to the ATA8350 Impulse-Radio Ultra-Wideband
(IR-UWB) Transceiver User’s Guide.

ATA8350 Demo Kit — Variant A

This Demo and Evaluation kit variant uses ATSAMC21-XPRO MCU boards, one for the Verifier node and one for the
Prover node to control the operation of the ATA8350 UWB device. The following components are used for the Verifier
and Prover nodes:

Verifier Node:

*  One ATSAMC21-XPRO board

* One ATOLED1 Xplained Pro Extension board

* One ATA8350 Xplained Pro Extension board with ATA8350 UWB device

*  One UWB antenna with SMA connector

* One USB cable for 5V USB supply and for connection to a PC with Microchip Studio 7

Prover Node:

*  One ATSAMC21-XPRO board

* One ATA8350 Xplained Pro Extension board with ATA8350 UWB device

*  One UWB antenna with SMA connector

* One USB cable for 5V USB supply and for connection to a PC with Microchip Studio 7

Each node is programmed with a demo application for the operation as a verifier in VRo mode or as a prover in PRo
mode. For more details, refer to the ATA8350 Impulse-Radio Ultra-Wideband (IR-UWB) Transceiver User’s Guide.
The applications operate at an RF frequency of 6.52 GHz with more than 540 MHz bandwidth during the distance
measurement. The default frequency channel can be changed through the application’s software. With the ATA8350
Evaluation package and ATA8350 Testing packages, the frequency channel can be changed to 7.04 and 7.56 GHz
based on the user’s requirements. For more details, refer to the ATA8350 Impulse-Radio Ultra-Wideband (IR-UWB)
Transceiver Data Sheet.

The following figure illustrates the demo setup for the variant A.

Note: All the Demo kits are preprogrammed, and the user can start using the demo application when the boards are
powered.
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Figure 2-1. Demo Kit — Variant A
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ATA8350 Demo Kit — Variant B

This Demo and Evaluation kit variant uses an ATSAMC21-XPRO board for the Verifier node and up to five ATAUWB-
EK1 boards for the Prover node with an embedded SAMC21 MCU board to control the operation of the ATA8350
UWB device. The following components are used for the Verifier and Prover nodes:

Verifier Node:

*  One ATSAMC21-XPRO board

* One ATOLED1 Xplained Pro Extension board

* One ATA8350 Xplained Pro Extension board with ATA8350 UWB device

»  One UWB antenna with SMA connector

* One USB cable for 5V USB supply and for connection to a PC with Microchip Studio 7

Prover Node:

* Up to 5 ATAUWB-EK1 boards with:
- SAMC21 MCU
— ATA8350 UWB module. For more details, refer to the ATA8350 UWB Module Application Note.
— CAN and LIN driver IC
— 12V supply with DC/DC converter for 5V, 3.3V and 1.25V supply
— USB connector for 5V supply
— MCP2221A USB COM port driver with 5V USB supply

Note: The ATAUWB-EK1 board requires an SWD debugger (Microchip-ICE) for programming and
debugging of the software application.

* Up to 5 UWB antenna with SMA connector

Each node is programmed with a demo application for the operation as a verifier in VRo mode or as a prover in PRo
mode. For more details, refer to the ATA8350 Impulse-Radio Ultra-Wideband (IR-UWB) Transceiver User’s Guide.
During the distance measurement, the applications operate at an RF frequency of 6.52 GHz with more than 540
MHz bandwidth. The default frequency range can be changed using the application’s software. With the ATA8350
Evaluation package and ATA8350 Testing packages, the other frequency ranges can be used, for example, 7.04 and
7.56 GHz. For more details, refer to the ATA8350 Impulse-Radio Ultra-Wideband (IR-UWB) Transceiver Data Sheet.

The following figure illustrates the demo setup for the variant B. The Prover and Verifier nodes are preprogrammed
with the demo application, and start once the USB power is applied.
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Note: All the Demo kits are preprogrammed, and the user can start using the demo application when the boards are
powered.

Figure 2-2. Demo Kit — Variant B
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ATA8350 Demo Kit Components

The ATAUWB-EK1 board allows an addition to supply the board with 12V instead of 5V from the USB connection.
With jumper J8, the 5V supply can be selected from the 12V DC/DC converter or from the 5V USB connector. The
connector J1 provides the connections for the CAN and LIN drivers. For the CAN driver, the load resistors R15 and
R18 are mounted and must be removed when they are not used as an end node of the CAN network.

The following figure shows details about the connector and buttons of the demo boards. The shutdown button is used
to stop the application of the node and to power-down the ATA8350 UWB device. It is recommended the application
be shut down before switching off the power supply. The reset button restarts the software application. The following
figure explains how to mount the SMA antenna, and how to connect the USB cable.

The Verifier node has an additional jumper J4 to select the distance measurement mode, as described in 3.1 Demo
VRPR Software Application.
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Figure 2-3. Demo Kit — Details
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ATA8350 Demo Kit — Software Application

The Demo and Evaluation Kit variant A uses ATSAMC21-XPRO boards with an embedded debugger and a USB
COM port. This USB COM port is used in software applications to stream measurement data and for laboratory
testing purposes together with a PC terminal application software.

The demo kit variant B uses an ATSAMC21-XPRO board with an embedded debugger and USB COM port and the
ATAUWB-EK1 board with SAMC21 MCU and CAN/LIN connectivity. It is supplied either by 12V or by 5V using the
USB port. This board is intended for testing in car environments.

The demo software application uses a layer architecture for easy porting between different MCUs. The adaptation
to a specific MCU is supported with different Hardware Abstraction Layer (HAL) functions, specific for the MCU and
its peripherals. For more details, refer to the Impulse-Radio Ultra-Wideband (IR-UWB) Transceiver User’s Guide
(DS50003127A).

The ATA8350 VRPR Demo. zip folder has the following folder structure and files after unpacking:

* Application Notes\ includes application notes and demo user guide
* Documentation\ includes ATA8350 documentation

* Hardware\ includes documentation for the ATA8350 Xplained Pro Extension board, the
ATA8350-EB1 module and the ATAUWB-EK1l module

* Software\ includes application software for: ATA8350 demo for demo kit variant
A (Microchip Studio 7 project including source code), ATA8350 demo for demo kit
for variant B (Microchip Studio 7 project including source code), ATA8350 test
software - ATA8350 evaluation software

Note: To program the SAMC21 devices, Microchip Studio 7 is required; it can be downloaded from
www.microchip.com/.

Demo VRPR Software Application

The demo software application uses a separate software project and implementation for the Verifier node and the
Prover node. These two software projects differ only at the application level and use the same driver for the UWB
device and MCU peripherals. The verifier software controls the ATOLED1 display, and the UWB device operation
initiates the distance measurement and performs the result calculation and display. The prover software initializes the
UWB device in the Prover node and responds to the incoming verifier data telegrams. The following figure shows

the measurement result on the ATOLED1 for the distance between the nodes in cm, the number of lost data packets
since the start of the application and the clock offset between the Verifier node and the Prover node in ppm. The
default mode is the VRo and PRo mode at the default channel A, which is 6.52 GHz.

Figure 3-1. ATOLED1 Measurement Data

M
pckt

In addition, a graphical view shows the leading edge position (small bar) and the position of the pulse maximum
(larger bar). The position of the two bars gives an indication about the multipath reflections of the RF path between
the Verifier and Prover nodes. If both bars are close together, a strong first path is detected (which might be a direct
path or a multipath).

The measurement accuracy of +45 cm is for one single measurement and can be improved by averaging, in
other words, when performing measurements at different frequencies or at the same frequency or by evaluating
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the 1e shift parameter at the Prover and the Verifier node. This is useful in localization applications where a
higher accuracy is required. Performing averaging with several measurements improves accuracy but requires more
measurement time and power consumption.

The clock offset measurement is required to compensate for clock differences between the Verifier and Prover nodes,
which may result in distance errors of up to 300 cm if not compensated.

To evaluate this behavior, the kit may operate in two different distance measurement modes:

» Distance-Bounding mode: The distance measurements are performed as single measurements, in other words,
the distance differences up to ~+45 cm are observed between each measurement, but with optimal power
consumption and measurement time.

» Localization mode: The distance is an average value of 10 measurements, yielding measurement precision
within £10 cm, but with higher power consumption and measurement time.

After restarting the Verifier node, the selected mode displays on the start-up screen on the ATOLED1. The Prover
node is not modified.

The software projects for the demo application are available with the following directory structure:

» Demo Kit — Variant A:
— Demo Kit/SAMC21-XPRO/UWB Demo7 VRPR/UWB Demo7 Verifier.cpro
— Demo_ Kit/SAMC21-XPRO/UWB Demo7 VRPR/UWB Demo7 Proverl.cpro
» Demo Kit — Variant B:
— Demo_ Kit/SAMC21-XPRO/UWB Demo7 VRPR/UWB Demo7 Verifier.cproj
— Demo_ Kit/ATAUWB-EK1 Prover/UWB PR Mode3/UWB Proverl.cproj
— Demo_ Kit/ATAUWB-EK1 Prover/UWB PR Mode3/UWB Prover2.cproj
— Demo Kit/ATAUWB-EK1 Prover/UWB PR Mode3/UWB Prover3.cproj
— Demo_ Kit/ATAUWB-EK1 Prover/UWB PR Mode3/UWB Prover4.cproj
— Demo_ Kit/ATAUWB-EK1 Prover/UWB PR Mode3/UWB Prover5.cproj

Demo TXRX Software Application

The demo software application uses a separate software project and implementation for the Transmitter node and
the Receiver node. These two projects differ only at the application level; they use the same driver for the UWB
device and MCU peripherals. The transmitter software controls the ATOLED1 display and the UWB device operation
and initiates the data transfer and performs the display of the received response. The receiver software initializes
the UWB device in the Receiver node and responds to the incoming transmitter data telegrams. The following figure
shows the data transfer result on the ATOLED1 for the number of lost packets since the application started and the
clock offset between the transmitter node and the receiver node for the last transfer.
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Figure 3-2. ATOLED1 Transmitted Data
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Evaluation Software Application

The evaluation software application is available for the ATSAMC21-XPRO boards. This software application uses
the USB COM port with a menu (shown in the following figure) to control the application. This requires a typical PC
terminal application, which can be connected to the USB COM port using the following settings:

» Baud rate: 115200, 8 data bits, 1 stop bit, no parity, no flow control

Figure 3-3. Evaluation Menu — PC Terminal Application

*xxxxxxxx ATARFE0 Evaluation (c)2021 Microchip sxsxxxxs

Initial trimming of XTAL @ 4.0MH=:
Ztrim freg wval<7:0> =
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1z
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]

g
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JE4pMH=z
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7938MH=

FLL E¥ trim = 13
FLL RB¥ tune = 7

RX=6536MH=[892] ., TH=6530MH=[832], T¥ _div=3. TX_tune=4, R¥X_ftune=3

Paramster:

Range: RX=5390..

.7508MH=z Tx=4221...7040MH=z

T¥_PA=8({15)dBm, XTAL TRIM=-31({139)ppm, RNR_SIZE=4byte

Select OP-Mode or Parameter:

0=FR 1=¥R Z=PRo

3=VHo

4=Fx 5=TH b=R¥o 7=THo G=3niffer

I=PRs VW=VRs W=PRso X=VHRso ¥Y=Debug R=reset Z=PA-test(TX) Q=PA-test (TXo)

a=Tx _F¥ freq.

>

B=TXP& lewvel C=XTAL trim D=RENE_size
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The application performs an initial FLL RX trimming to select the trimming value for the FLL RX and TX, and displays
the operating parameter for the device. By entering the numeric or alphabetic character, an operating mode or
parameter setting can be selected:

* 0: Prover Mode PR

: Verifier Mode VR

: Prover Offset Mode PRo

: Verifier Offset Mode VRo

: Receiver Mode RX

: Transmitter Mode TX

: Receiver Offset Mode RXo

: Transmitter Offset Mode TXo

» 8: Sniffer Mode

» U: Prover Secure Mode PRs

» V: Verifier Secure Mode VRs

» W: Prover Secure Offset Mode PRso

* Y: print debug data from register A20

» X: Verifier Secure Offset Mode VRso

* Q: TXo Power Test Mode (1 ms RMS mode)
* R: Device Reset

» Z: TX Power Test mode (1 ms RMS mode)

* A: Change RF channel between 6.52, 7.04 and 7.56 GHz
» B: Change TX level between 0 and 15

» C: Change crystal trimming

« D: Change data payload size for modes VR, PR, Pro and VRo

.
N O OO WON -

This application is typically used with the demo kit variant A on both nodes, with one node selected as a Prover and
the other as a Verifier. This requires that this application be run on both nodes, each with a PC terminal application.
The user manual is required for the settings and parameter selection.

Test Software Application
The ATA8350 Test.zip software package includes ATA8350 test software to perform the following tests:
* TX spectrum measurements

* BER measurements
» Crystal calibration

The test software includes two projects:

*+ UWB_PC Test4.cproj to be used with a PC terminal program and a USB PC connection

* UWB_OLED Test4.cproj to be used with the ATOLED1 extension board and a USB power supply
The following figure shows the test menu when using the test software with a PC terminal application with the
following settings:

* 115200 baud rate

» 8 data bits

» 1 stop bit

* No parity

© 2021 Microchip Technology Inc. User Guide DS50003166A-page 12
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Figure 3-4. Test Menu — PC Terminal Application
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The following tests can be performed with this application (For more details about the test setup, see the
ATA8350 Test.zip software package and [7].):

0:
: TX_CHA FO0-Fm TX test at the lower modulation frequency of the 6.52 GHz channel

: TX_CHA F0+/-Fm TX test at both modulation frequencies of the 6.52 GHz channel

: TX_CHB FO0+/-Fm TX test at both modulation frequencies of the 7.04 GHz channel

: TX_CHC F0+/-Fm TX test at both modulation frequencies of the 7.56 GHz channel

: TX_CHA PN9 BER test for the TX operation with the PN9 sequence with the 6.52 GHz channel

: TX_CHA PN23 BER test for the TX operation with the PN23 sequence with the 6.52 GHz channel
: RX_CHA PN9 BER test for the RX operation with the PN9 sequence with the 6.52 GHz channel

: RX_CHA PN23 BER test for the RX operation with the PN23 sequence with the 6.52 GHz channel
: XTAL Test Crystal test to calibrate the crystal frequency

A:
B:
C:

© 00N O OB WN =

TX_CHA FO+Fm TX test at the upper modulation frequency of the 6.52 GHz channel

TX_CHA TX test in the VRo mode with 1 ms intervals at the 6.52 GHz channel
TX_CHB TX test in the VRo mode with 1 ms intervals at the 7.04 GHz channel
TX_VRC TX test in the VRo mode with 1 ms intervals at the 7.56 GHz channel
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The Microchip Website

Microchip provides online support via our website at www.microchip.com/. This website is used to make files and
information easily available to customers. Some of the content available includes:

* 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 (FAQs), technical support requests, online
discussion groups, Microchip design partner 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

Product Change Notification Service

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

To register, go to www.microchip.com/pcn and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

» Distributor or Representative

* Local Sales Office

» Embedded Solutions Engineer (ESE)
» Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are also available to
help customers. A listing of sales offices and locations is included in this document.

Technical support is available through the website at: 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 specifications contained in their particular Microchip Data Sheet.

» Microchip believes that its family of products is secure when used in the intended manner and under normal
conditions.

* There are dishonest and possibly illegal methods being used in attempts to breach the code protection features
of the Microchip devices. We believe that these methods require using the Microchip products in a manner
outside the operating specifications contained in Microchip’s Data Sheets. Attempts to breach these code
protection features, most likely, cannot be accomplished without violating Microchip’s intellectual property rights.

» Microchip is willing to work with any customer who is concerned about the integrity of its code.

» Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code
protection does not mean that we are guaranteeing the product is “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.
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Legal Notice

Information contained in this publication is provided for the sole purpose of designing with and using Microchip
products. Information 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.

THIS INFORMATION IS PROVIDED BY MICROCHIP “AS IS”. 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 ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR PURPOSE
OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL OR
CONSEQUENTIAL LOSS, DAMAGE, COST OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR ITS USE
WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP FOR
THE INFORMATION. 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, Adaptec, AnyRate, AVR, AVR logo, AVR Freaks, BesTime,
BitCloud, chipKIT, chipKIT logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, HELDO, IGLOO, JukeBlox,
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Quality Management System

For information regarding Microchip’s Quality Management Systems, please visit www.microchip.com/quality.
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