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Introduction
This document explains how to stream audio from the SAMA7G54 Evaluation Kit (SAMA7G54-EK) to a Microsoft®
Windows® PC using Real-time Transport Protocol (RTP) on Linux.

Figure 1. SAMA7G54-EK Board
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This guide provides instructions for setting up a Windows PC and the SAMA7G54-EK board, configuring
Buildroot for FFmpeg, the build process, and testing audio streaming on the SAMA7G54-EK evaluation kit within

a Linux Buildroot environment.
FFmpeg is used to stream live audio via the RTP protocol. For more information, see Live Audio Streaming via
RTP.



https://microchip.com

1. Prerequisites

« Hardware:
- SAMA7G54 Evaluation Kit
- Ethernet cable
- FTDI cable
- SD card

+ Software:
- VLC player on Windows PC
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2. Hardware Setup
The SAMA7AG54-EK board integrates multiple peripherals and interface connectors, as shown in the

following figure.
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Follow these instructions:
Close the J22 jumper to permanently disable booting from on-board memory.

Close the J3 jumper to enable the 4-microphone PDMIC interface.

Connect the Ethernet cable to the 1 Gbps Ethernet (J5) port.

The PC and the Ethernet cable connected to SAMA7G54-EK should be on the same network.
Connect the USB-TTL cable to J20 for console serial communication. Set the baud rate to 115200.
Power-up the USB Audio Extender by connecting the USB B cable to the USB B port of the USB

audio extender.
7. Power-up the board by connecting the USB 2.0 Micro-AB cable to the USB port J7 on the

SAMA7G54-EK board.

S i e
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3. Software Setup

3.1 Windows PC Ethernet Setting
To access and modify Ethernet Settings on a Windows PC, follow these steps:
Open the Control Panel on the Windows computer.
Click on Network and Internet.
Select Network and Sharing Center.
Click on Change adapter settings on the left side.
In the Network Connections window, right-click on Ethernet.
Choose Propertiesfrom the context menu.

No vk wh =

The Ethernet Properties window displays.

To set a static IP address for Ethernet connection, continue with these steps:
Double-click on /nternet Protocol Version 4 (TCP/IPv4)to open settings.
A new window opens for TCP/IPv4 properties.

To manually set the IP address, select Use the following IP address.

Type in the desired /P address (for example, 192.168.24.10) and the Subnet mask (usually
255.255.255.0). Then click OK'to apply the changes.

U Ethernet Properties X

El S

Internet Protocol Version 4 (TCP/IPv4) Properties *

Networking  Sharing General

Connect using: ‘You can get IP settings assigned automatically if your network supports
@] Reattek PCle GbE Family Cortroller this capability. Qmerwlse, you need to ask your network administrator
for the appropriate IF settings.

Confi !
I =Ll I (C) Obtain an IP address automatically
his connection uses the following items:

4 Npcap Packet Driver (NPCAP) "
93005 Packet Schedul IP address: 192,168 . 24 . 10
’ Subnet mask: 255,255,255, 0

LI s Microsoft Network Adapter Multiplexor Protgcol
& Microsoft LLDP Protocol Driver Defait gateway: |—|
4 Intemet Protocol Version 6 {TCP/IPvE)
o, Link-Layer Topology Discovery Responder v Obtain DNS server address automatically
< (®) Use the following DNS server addresses:

Instal.. Urinstal Propeties Breferred DNS server: L. . ]
Description Alternate DNS server: I:I

Transmission Control Protocol/Intemet Protocal. The default
wide area network protocol that provides communication

across diverse interconnected networks. [validate settings upon exit Advanced...

oh p— Cancel

To confirm the IP address in Command Prompt:
1. Open Command Prompt by typing emdin the Windows search bar and clicking the app.
Type ipconfigin the Command Prompt window and click Enter.

Scan the output for the network adapter and locate the /Pv4 Address for Ethernet to view the
set IP address.
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C:\Users\i77@27xipconfig

Windows IP Configuration

Ethernet adapter Ethernet 3:

Media ate . . . : Media disconnected
Connection Fi S H

Subnet M:
Default Gateway . . . . . . . . . :

3.2 VLC Installation and Setting on Windows PC

3.2.1 VLC Media Player Installation

1.
2.
3.

© N o ok

9.

Go to the official VLC download page, videolan.org.
Click the orange Download VLC button.

Select a location to save the installation file, or accept the default location, which is usually the
downloads folder.

Once the download is complete, double-click the file to start the installation.
On the installer language screen, select a language and click OK.

Click Next to begin installation.

On the license agreement screen, click Next.

On the choose components screen, certain components and plugins for VLC can be chosen, or
left at their default settings.

Click Finish when the installation is complete.

3.2.2 VLC Media Player Setting

1.
2.

Open VLCon a Windows PC.
Select Medlia, then choose Open Network Stream.
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[[Media | Playback Audio Video Subitle Tools View

["] OpenfFile.. Ctrl+0
D Open Multiple Files... Ctrl+5Shift+0
[] OpenFolder.. Ctrl+F
@ Open Disc... Ctrl+D
N % Open Metwork Stream... Ctrl+M
D Open Capture Device... Ctrl+C
Open Location from clipboard Ctrl+V
Open Recent Media b
Save Playlist to File... Ctrl+Y
Convert / Save... Ctrl+R
(t=1)  Stream... Ctrl+S
Quit at the end of playlist
E— Quit Ctrl+Q

3. The Open Media window appears.
Navigate to the Networktab and enter the Network URL.
5. Network URL: rtp://@<HostMachine IP Address>:<Port Number>
- Example: rtp://@192.168.24.10:1234

Note: Port Number is customizable. Refer to RTP Protocol for more details.

6. Click Play.

£ Open Media -

D File @ Disc %E Metwork D Capture Device

Network Protocol

Please enter a network URL:

~
|:| Show more options
Flay |w Cancel

@ MICROCHIP
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& rpt//192.168 24 10:1234 - VLC media player — O X
Media Playback Audic Video Subtitle Tools View Help

| [red| m | il 5S|4 oo ol |

3.3 SAMA7G54-EK Ethernet Setting
After the SAMA7G54-EK board boot-up, enter i fconfig eth0 <ip> in the terminal.

Example: $ ifconfig eth0 192.168.24.11

Important: Ensure the IP address of the Windows PC and the SAMA7G54-EK are
different and within the same IP address range.

ifconfig eth® 192.168.24.11
ifconfig
et O ¥ TANE SaRTYCnP RRaTas T MILTICASTS  mtu 1GAR
inet 192.168.24.11 netmask 255.255_255_ @ hroadcast 192.168.24.255

1NneLo ruou--u]u.-u}.fr-rl:r(.-r'ﬂ)a PrEYT 1X 1211 D% BLUPE I UXAEN LIRS
ether B4:91:62:f2:94:63 txqueuelen 1888 <(Ethernet’

268 hytes 13842 (13.5 KiB>

B dropped B overm B frame B8

32 hytes 6555 (6.

B dropped B overru carrier B collisions 8
device interrupt 172

s=73{UP.LOOPBACK.RUNNING> mtu 65536
inet 127.8.8.1 netmask 255.8.8.8
inetb ::1 prefixlen 128 scopeid BxiB<{host>
loop txgueuwelen 1BBB {(Local Loopback)>
R® packets B bhytes B (8.8 B>
errors B dropped B overruns B frame 8
packets B hytes B (8.
errors B dropped B overruns B carrier B collisions 8

Ht mach 2800880 .ethernet ethB: Link is Up — 1Ghps-Full — flow control tx
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4. Custom Linux Build Procedure for FFmpeg
4.1 Get Buildroot

To get the source code, the buildroot-mchp and buildroot-external-microchip repositories should be
cloned.

buildroot-mchp is a fork of Buildroot with a few specific patches. The external tree provides added
defconfigs and packages dedicated to the demos.

To clone buildroot-mchp from the repository:
$ git clone https://github.com/linux4microchip/buildroot-mchp.git
To clone buildroot-external-microchip from the repository:

$ git clone https://github.com/linux4microchip/buildroot-external-
microchip.git

The source code should be pointing to the latest version of the buildroot-mchp and buildroot-
external-microchip repositories.

O Tip: We recommend to use the same linux4microchip tag for both repositories.

Note: This document is verified with the tag linux4microchip-2024.04.

$ git tag | grep 2024

Llinux4microchip- .04
linux4microchip- .04-rc2

4.2 Configure buildroot-mchp

1. Navigate to the buildroot-mchp directory:
$ cd buildroot-mchp

2. Enter the following command to export the additional defconfigs and packages from the
external tree (buildroot-external-microchip):
$ export BR2 EXTERNAL=../buildroot-external-microchip/

: % | cd buildroot-mchp/
$ 'export BR2 EXTERNAL=

.../buildroot-external-microchip/

3. From the config’s directory in the buildroot-external-microchip directory, find the SAMA7G54-EK
defconfig files:
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rddquq _defconfig
e amp_ dwf(nnflg
= defconfig
ﬂdﬂd _defconfig
- drf(nnflg

_dwf(nnflg
de cunfig
ﬁDwk
75 _cur

rfc“nflg
cunflg
config

ama5d27:wlsoﬁl_
ama5d27 wlsoml

ma5d29 curiosity
ma5d2 icp head
1a5d2 ptc

ma5d2 _ptc_

ess defconfig
defconfig
cs defconfig
defconfig
defconfig
_defconfig
_defconfig
| ntig
graphics defconfig
_defconfig
config

annflg

graphic

ma?g5rk headl

_defconfig

_defconfig
defconfig
vile defconfig
dwfcnnflg
nfig

4. From buildroot-mchp directory, make the configuration files using the command below:

$ make sama7g5ek headless defconfig

4.3 Configure Buildroot for FFmpeg

1. Enter the following command to modify the configurations:

$ make menuconfig

The buildroot Configuration window opens.

2. Inthe menu, click Target Packages.

$ make menuconfig

Buildroot linux4microchip-2024.04 Configuration

Arrow keys navigate the menu.

<Enter> selects submenus ---> (or empty submenus ----). Highlighted

letters are hotkeys. Pressing <Y= selects a feature, while <N> excludes a feature. Press
<Esc=<Esc> to exit, <?> for Help, </> for Search. Legend: [*] feature is selected [ ] feature is
excluded

Target options --->

Toolchain ---=

Build options --->

System configuration --->

Kernel --->

arget packages --->

Filesystem 1mages --->

Bootloaders ---=

Host utilities ---=

Legacy config options --->

External options ---=

< Exit > < Help > < Save > < Load >

3. Inthe Target Packages window, select Audio and video applications and press Enter.
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Target packages
Arrow keys navigate the menu. <Enter=> selects submenus ---= (or empty submenus ----). Highlighted
letters are hotkeys. Pressing <Y> selects a feature, while <N> excludes a feature. Press
<Esc»<Esc> to exit, <?> for Help, </> for Search. Legend: [*¥] feature is selected [ ] feature is
excluded

[*] BusyBox
(package/busybox/busybox.config) BusyBox configuration file to use?
() Additional BusyBox configuration fragment files
- % Show packages that are also provided by busybox
[ 1 Individual binaries
[ 1 Install the watchdog

daemon startup script

udio and video applications --->
Compressors and decompressors --->
Debugging, profiling and benchmark --->
Development tools --->

Filesystem and flash utilities --->

- 1(+)
< Exit = < Help > < Save > < Load >

4. Inthe Audio and video applications window, select fJame and press Enter.

Audio and video applications
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y=>
selects a feature, while <N> excludes a feature. Press <Esc><Esc> to
exit, <?> for Help, </= for Search. Legend: [*] feature is selected
r(-)
[ 1 jack2
*++ kodi needs python3 w/ .py modules, a uClibc or glibc tool
#** kodi needs udev support for gbm ***
**+ kodi needs an OpenGL EGL backend with OpenGL or GLES supp
[[@] 1ame]
madplay
1 mimic
1 minimodem
] miraclecast
1
+

mjpegtools

< Exit > < Help > < save > < Load >

5. Inthe Audio and video applications window, select FFmpeg and press Enter.

Audio and video applications
Arrow keys navigate the menu. <Enter= selects submenus ---= (or empty submenus ----). Highlighted
letters are hotkeys. Pressing <Y> selects a feature, while <N> excludes a feature. Press
<Esc=<Esc> to exit, <?> for Help, </> for Search. Legend: [*] feature is selected [ ] feature is
excluded

[*] atest
[ 1 aumix
[ 1 bluez-alsa
[ 1 dvblast
[ 1 dvdauthor
[ 1 dvdrw-tools
[ 1 espeak
faad2
-g§- ffmpeg --->
ac
[ 1 flite
5 L(+)

|<select>| < Exit = < Help = < Save > < Load =

6. Inthe FFmpegwindow, ensure that the Enable GPL code, Enable nonfree code, Build ffmpeg,
Build ffplay, Build ffprobe, Build libavresample, Bild libpostproc, and Build libswscale
check boxes are selected. If not, select them and press Enter.
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ffmpeg
Arrow keys navigate the menu. <Enter= selects submenus ---= (or empty submenus ----). Highlighted
letters are hotkeys. Pressing <Y=> selects a feature, while <N> excludes a feature. Press
<Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] feature is selected [ ] feature is
excluded

[*] Enable GPL code

[*] Enable nonfree code

[*] Build ffmpeg (the command line application)
[*] Build ffplay

[*] Build ffprobe

[*] Build libavresample

[*] Build libpostproc

- - Build libswscale

(Jpeg mjpeg png mpeg4) Enabled encoders

(mpegl mpeg2 mpeg4 vp6 vp8 vp9 h264 h263 jpeg mjpeg aac vorbis mp3 rawvideo) Enabled
= 1{+)

< Exit > < Help = < Save > < Load >

7. Inthe FFmpegwindow, select Additional parameters for ./configure.
ffmpeg
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted
letters are hotkeys. Pressing <Y> selects a feature, while <N> excludes a feature. Press
<Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] feature is selected [ ] feature is
excluded

t(-)

(jpeg mjpeg png mpeg4) Enabled encoders

(mpegl mpeg2 mpeg4 vp6 vp8 vp9 h264 h263 jpeg mjpeg aac vorbis mp3 rawvideo) Enabled
(avi mv4 h263 h264 mp4 mp3 mp2 mov mpjeg mpeg2video mpegts image2 rawvideo) Enabled m
(avi matroska mpegts mjpeg mp3 mov mpegps mpegvideo aac h263 h264 m4v rawvideo) Enabl
(h263 h264 mjpeg mpegd4video mpegvideo mpegaudio vp8 vp9 jpeg aac vorbis) Enabled pars
() Enabled bitstreams

(file) Enabled protocols

(scale) Enabled filters

[*] Enable input devices

* Enable output devices

dditional parameters for ./configure|

< Exit > < Help = < Save > < Load >

8. Inthe Additional parameters for ./configure window, add the following configurations.

—-—enable-protocols —--enable-protocol=rtp --enable-demuxer=wav --enable-
muxer=wav --enable-demuxer=pcm sl6le --enable-muxer=pcm sl6le --enable-
muxer=rtp --enable-libvpx --enable-1ibx264 --enable-libmp3lame --enable-
libfdk-aac --enable-nonfree --enable-libvorbis --enable-decoder=pcm slb6le

-—enable-encoder=pcm mulaw --enable-encoder=alaw --enable-filter=aresample
—-—-enable-libmp3lame

Additional parameters for ./configure —
Please enter a string value. Use the <TAB> key to move from the input
field to the buttons below it.

--enable-protocols --enable-protocol=rtp --enable-demuxer=wav --enabl

< Help >

9. Press Exitand then return to the Target Packages Window. In the Target Packages window,
select Libraries and press Enter.
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Target packages —
Target packages
Arrow keys navigate the menu. <Enter= selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y=
selects a feature, while <N> excludes a feature. Press <Esc><Esc> to
exit, <?= for Help, </>= for Search. Legend: [*] feature is selected
r(-)

Hardware handling ---=

InterEreter 1anruages and scripting --->

Mail ---=

Miscellaneous ---=>
Networking applications --->
Package managers --->
Real-Time --->

Security ---=

Shell and utilities --->

- L(+)
< Exit > < Help = < Save > < Load >

10. In the Libraries window, select Audio/Sound and press Enter.
[ Target packages - Libraries —

Libraries
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y>

selects a feature, while <N=> excludes a feature. Press <Esc=<Esc> to
exit, <?> for Help, </> for Search. Legend: [*] feature is selected

Crypto --->

Database ---=
Filesystem --->
Graphics --->

Hardware handling --->
Javascript ---=
JSON/XML  ---=

Logging ---=

- L(+)
< Exit > < Help > < Save > < Load >

11. In the Audio/Soundwindow, select fdk-aac and press Enter.

Audio/Sound
Arrow keys navigate the menu. <Enter= selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y=

selects a feature, while <N> excludes a feature. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] feature is selected

-*¥- alsa-lib --->
[ 1 alure
[ 1 aubio
[ 1 bcg729
| : caEs
ibao
[ 1 libbroadvoice
[ 1 libcanberra

[ 1 libcdaudio
5 1(+)

< Exit > < Help = < Save > < Load >

12. In the menuconfig dialog, enable or disable features as required. Once done, move to <Exit>

with arrows and press the Enter key to exit from this screen. Then, click Yes to save the
configuration.
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Do you wish to save your new configuration?
(Press <ESC><ESC> to continue Buildroot configuration.)

< Yes > < No =

4.4 Build the Buildroot Image
After all the required changes are made, the build can be performed.
1. Navigate to the buildroot-mchp directory:
$ cd buildroot-mchp

Note: Before building the buildroot-mchp, setup the cross-compile toolchain. Refer to Cross
Compiler for detailed instructions.

2. Start the building process for the Buildroot SD Card image with the following command:
S make
The building will take a few hours to complete.

3. Once the build is complete, navigate to buildroot-mchp/output/Images.

4. Verify that the sdcard.imgfile is generated.
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5. Flashing the Linux Image onto the SD Card
1. Follow the steps provided here to Flash the generated sdcard.img onto the SD card.
2. Open the console serial communication and observe Linux booting from the SD card.
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6. Enabling PDM Microphones using the Device Tree Overlay

Pulse Digital Modulation (PDM) for microphones is a method used to convert an analog signal into

a digital signal. The SAMA7G54-EK features four PDM microphones. For more information, refer to
the Quad MEMS Microphones section in the SAMA7G54-EK User”s Guide (DS50003273), available on
www.microchip.com.

Follow the steps below to use the device tree overlay to enable PDM microphones:

1. During booting, stop at U-Boot level by pressing Enter key to apply the device tree overlay to
enable Quad PDM microphones.

AT91Bootstrap 4.0.8 (2024-05-03 19:47:17)

SD/MMC: Image: Read file u-boot.bin to Bx66Tf00000
MMC: ADMA supported
SD: Card Capacity: High or Extended

SD: Specification Version 3.0¥
SD/MMC: Done to load image

<debug_uart>

U-Boot 2023.07.02-1inuxémicrochip-2024 .04 (May B3 2024 - 19:47:02 +0530)

CPU: SAMA7G54

Crystal frequency: 24 MHz
CPU clock : 800 MHz
Haster clock : 200 MHz

Model: Microchip SAMA7G5-EK
: 912 MiB

261 devices, 24 uclasses, devicetree: separate
mmc@el204000: 0, mmc@e1208000: 1

Loading Environment from FAT... OK

In: serial @200

Qut: serial@200

Err: seri1al @200

Net - ethfl: ethernet@e28AANAR  othl: ethernet@e2804000

JHit any key to stop autoboot: ©

SN |

2. Edit the bootecmd environment variable using the edit bootcmd command and apply the
PDMCO overlay by updating the string bootcmd from
bootcmd=fatload mmc 1:1 0x63000000 sama7g5ek.itb; bootm
0x63000000#kernel dtb
to

bootcmd=fatload mmc 1:1 0x63000000 sama7gb5ek.itb; bootm
0x630000004kernel dtb#pdmcO.
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=> |boot
4943532 bytes read in 304 ms (15.5 MiB/s)
## Loading kernel from FIT Image at 63000000 ...
Using ’'kernel _dtb’ configuration
Trying 'kernel’ kernel subimage
Description: Linux4SAM Linux kernel
Type: Kernel Image
Compression: uncompressed
Data Start: 0x630000d4
Data Size: 4881144 Bytes = 4.7 MiB
Architecture: ARM
0S: Linux
Load Address: Bx62000000
Entry Point: 0x62000000
Hash algo: crc3d2
Hash value: 4bbc49d3
Hash algo: shal
Hash value: va9aabcB2feaaldddl /fSal?12beff6640ace8ddS
Verifving Hash Integrity ... crc32+ shal+ 0K
## Loading fdt from FIT Image at 63000000 ...
Using 'kernel dtb’ configuration
Trying 'base_fdt’ fdt subimage
Description: SAMA7G5-EK Flattened Device Tree blob
Tupe: Flat Device Tree
Compression: uncompressed
Data Start: Ox634aldds
Data Size: 44378 Bytes = 43.3 KiB
Architecture: ARM
Load Address: 0x61000000
Hash algo: crc3d?2
Hash value: f&dfd9ed
Hash algo: shal
Hash value: ccd88978c716bceeb2abo9ch2abbibet86b850bL2
1 1 - 1 -+ = -+ '.

3. Tologin as the root user, enter root.

llelcome to the Microchip SAMAZGS Demo

samal/ login: root

This completes enabling PDM microphones with the pdmcO device tree overlay.
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7. Live Audio Streaming via RTP

This test is intended to stream live audio captured by the SAMA7G54-EK's PDMC to VLC on a
Windows PC via RTP.

Figure 7-1. Audio Over Ethernet on SAMA7G54-EK using Linux

A

RTP |
Input Output

SAMA7GS4-EK = ) A
MIC Input

(PDMC) Laptop VLC

;"-'w—'

1. To check the PDMC audio device card number and device number, use the command below.
$ arecord -1 | grep pdmc

In the following example, the PDMC card number is 0 and the device number is 4:

H arecord -1 | grep pdmc

card 0: EK [mchp-asrc-card @ sama7g5 EK], |device & mchp-pdmc - dmic-hifi dmic-hifi-4 [mchp-pdmc - dmic-hifi dmic-hifi-4]
H

This command verifies that the pdmcO device tree overlay has been applied successfully

2. To stream live audio captured by the SAMA7G54-EK's, use the following command:
$ arecord -Dplughw:0,4 -r 8000 -c 1 -f S16 LE | ffmpeg -f sl6le -ar 8000
-ac 1 -i - -f mulaw -f rtp rtp://<IP _address>:<Port>
Example: $ arecord -Dplughw:0,4 -r 8000 -c 1 -f Sl6 LE | ffmpeg -f sl6le -ar
8000 -ac 1 -i - -f mulaw -f rtp rtp://192.168.24.10:1234

# arecord —Dplughw:0,4 —» 8008 —c 1 —f S16_LE | ffmpeg —f sile —ar 8008 —ac 1 —i

i — —f mulaw —f r»tp rtp:/-192.168.24.10:1234

3. Play audio or speak close to microphones MIC3 (C232) and MIC1 (C235) on the SAMA7G54-EK.
That audio can be listened to through VLC on a Windows PC.
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8. Conclusion

This guide shows the necessary steps to successfully set up a Windows PC and the SAMA7G54-
EK board, configure Buildroot for FFmpeg, and execute the build process. By following these
instructions, the user can test and stream live audio using the RTP protocol on the SAMA7G54-EK
evaluation kit within a Linux Buildroot environment.
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9. Revision History
9.1 Rev. A -01/2025

First issue.
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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.

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:

+ 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, within
operating specifications, and under normal conditions.

« Microchip values and aggressively protects its intellectual property rights. Attempts to breach the
code protection features of Microchip products are strictly prohibited and may violate the Digital
Millennium Copyright Act.

+ 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. Microchip is committed to continuously improving the
code protection features of our products.
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Product Page Links
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