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Android 11 OS

Android 11 OS on RK3568 User Manual

(@ Chipsee

This is the software manual for RK3568 Chipsee industrial PC. If you've never developed on
this hardware with an Android 11 OS, this manual can get you started quickly.

Supported Chipsee PCs: all Chipsee RK3568 based industrial PCs, including but not limited

to:
+ CS12720-RK3568-050P
+ CS10600-RK3568-070P
+ CS12800-RK3568-101P
+ CS10768-RK3568-121P
+ CS19108-RK3568-133P
+ CS10768-RK3568-150P
+ CS19108-RK3568-156P
+ CS12102-RK3568-170P
+ CS19108-RK3568-185P
+ CS12102-RK3568-190P
+ CS12800-RK3568-215P
+ CS19108-RK3568-236P
* CS-RK3568-BOX

When you develop software for the Chipsee industrial PC, you can open the hardware
document beside this software document, to aid you in wiring your devices.
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In this document, main topics are:

* How to connect to the hardware from your workstation.
* How to use the hardware resources such as RS232, RS485 and GPIO, etc.

* How to install a new operating system.
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Connect From Workstation

There are 4 ways to connect to your Chipsee industrial PC from your workstation:

1. From Serial RS232 port
2. From USB Type-C port
3. From Ethernet

4. From Wi-Fi

Let's take a look at these connecting methods one by one.
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Install Android Platform Tools

If you intend only to use serial port RS232 to connect to Chipsee industrial PC, you can skip
this part, debugging with serial port does not require installing Android Platform Tools.

If you want to control or test your Android 11 based Chipsee industrial PC from your
workstation, such as your PC or laptop, one tool is required to be installed on your machine.

Since the Chipsee industrial PC runs an Android OS, like developing on any other Android
devices (phones, tablets, TVs, etc), the tools and knowledge apply to developing on Chipsee
industrial PC as well. We will need a tool called Android Platform Tools to be installed on
your workstation. You can refer to Google Android'’s official developer doc to learn how to
do that, hereis a link to download this tool: https://developer.android.com/tools/releases/
platform-tools. If the link is dead when you're reading this document, you can search for
Android Platform Tools in your favourite search engine to find out where it has gone to. Then
download and install the distribution that matches your workstation’s platform (MacQOS,
Linux or Windows).

Instead of Android Platform Tools, you can also get the Android Studio, it includes a SDK
Manager that helps you download the SDK tools and platforms we'll need. Android Studio is
much more powerful and requires more space and time to install. If you only need the
command line tool, you're fine with just the Android Platform Tools alone.

If you have successfully installed the Android Platform Tools, you can confirm that by
opening a terminal window and type a command adb , you should see multiple lines of
instructions.

usb:

attach attach a detached USB device

detach detach from a USB device to allow use by other processes
environment variables:

$ADB_TRACE

comma-separated list of debug info to log:
all, adb, sockets, packets, rwx,usb, sync, sysdeps, transport, jdwp

$ADB_VENDOR_KEYS colon-separated list of keys (files or directories)
$ANDROID_SERIAL serial number to connect to (see -s)
$ANDROID_LOG_TAGS tags to be used by logcat (see logcat —-—help)

$ADB_LOCAL_TRANSPORT_MAX_PORT max emulator scan port (default 5585, 16 emus)
$ADB_MDNS_AUTO_CONNECT comma-separated list of mdns services to allow auto-connect (default adb-tls-connect)

Online documentation: https://android.googlesource.com/platform/packages/modules/adb/+/refs/heads/master/docs/user/adb.1.md

[+ Documentation git:(rk3568-soft) x which adb
/opt/homebrew/bin/adb

Type adb in Your Terminal to Confirm a Successful Installation of Android Platform Tools
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Connect From Serial Port

In our prebuilt Android 11 OS, the RS232_2 serves as a serial debug port on the RK3568
products of all screen sizes. We can connect a RS232 cable from the Chipsee industrial PC to
our workstation, allowing us to control the Chipsee industrial PC from our workstation.

To get started, except for the Chipsee industrial PC and your computer, you also need a USB
to serial cable, we will use a USB Type-C to DB-9 cable as an example.

| will plug the USB Type-C port to a Mac (Windows and Linux work fine too), and then |
would use three female to female dupont wires, to connect 3 of the DB-9 pins to my
Chipsee industrial PC's GND and RS232_2 (RX and TX) pins. Take a look at the image below,
it's a 7-inch product, if your product has a different screen size, check out the hardware
document to find out which pins are RS232_2 TX and RX. You should connect the DB-9 RX to
Chipsee industrial PC's TX, and TX to RX, you should also connect their GNDs (the white
wire).

Connect 3 Pins with Dupont Wires
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To your development machine
(Mac, Linux, Windows)

Use a USB to Serial Cable to Connect the Chipsee Industrial PC with Your Workstation

For MacOS and Linux users, you will need a program called screen. It should be already
installed on most MacOS and Linux distributions. Open your terminal and type screen -v . If
the screen program is already installed in your computer, you should see a version number,
like that in the image below:

| C X ] & finn — finn@finndeMac-mini — ~ — -zsh — 80x24

[+ =~ screen -v
Screen version 4.00.03 (FAU) 23-0Oct-06

> 2~

Confirm You Have the Screen Program (MacOS & Linux)

And then, let's check what device our USB to RS232 cable in our operating system is. You
should type a command in your terminal to find it out, different cables may appear as
different devices in your OS:

ls /dev/tty.*

You might see many tty devices listed in your terminal, and cannot decide which is your USB
to RS232 cable. Here is a tip: you can unplug the cable first, type the command to see what
is listed in the OS. Then you plug it back in, and test again, to see what has recently
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appeared. The difference between the two should be your cable. In the image below, we
found the /dev/tty.usbserial-10 is our USB to RS232 cable.

| ( NON ) & finn — finn@finndeMac-mini — ~ — -zsh — 110x29
[+ ~ 1s /dev/tty.x*
> ~ 1s /dev/tty.% —

> 9~

Find Out Which Device is Your USB to Serial Cable

Finally, you can put the device you found to the screen program as a parameter. To connect
to your Chipsee industrial PC:

screen /dev/tty.usbserial-10 115200

There should be a few seconds of blank screen, then you might see some health checks pop
up in your terminal, you can hit Enter or type some commands to see if you can interact
with your Chipsee industrial PC. In the image below, the Android Chipsee industrial PC
responds to my /s command.

[ MON ] £ Documentation — screen [dev/tty.usbserial-10 115200 -

screen sphinx-autobuild

[30545.926474] healthd: battery 1=50 v=3 t=2.6 h=2 st=3 fc=100 chg=au

127|console:/
127|console:/
127 |console:/
127|console:/ [30605.926553] healthd: battery 1=50 v=3 t=2.6 h=2 st=3 fc=100 chg=au
[30617.167452] ========== ACS (VER-3) ==========

© P B P

[ ) (jir o = Doéumentation —_ ;éréenildev/tty.usb;erial-10 115200 — screen — screen [dev/tty.usbserial-10 115200 » SCREEN — 120x39

console:/ $ 1s

acct d etc mnt sdcard
apex data init odm storage
bin data_mirror init.environ.rc oem sys
bugreports debug_ramdisk linkerconfig proc system
cache default.prop lost+found product system_ext
config dev metadata res vendor

console:/ $
console:/ $
console:/ $ [30845.926577] healthd: battery 1=50 v=3 t=2.6 h=2 st=3 fc=100 chg=au

The Screen Program Connects Your Workstation to the Industrial PC's Android Console
If you want to exit the screen program, you can press Ctr/+A then press K.

The program will ask you if you want to kill this window, then press y to exit the program.
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[ N ) £ Documentation — screen [dev/tty.usbserial-10 115200 — screen — screen [dev/tty.usbserial-10 115200 » SCREEN — 120x14
console:/ $ 1s

acct d etc mnt sdcard

apex data init odm storage

bin data_mirror init.environ.rc oem sys

bugreports debug_ramdisk linkerconfig proc system

cache default.prop lost+found product system_ext

config dev metadata res vendor

console:/ $

BReally kill this window [y/n]

Press “Ctrl + A” Follow by a "K” to Exit the Program

For Windows users, you should install a program called PuTTY, here is a link to download
the software: https://www.putty.org/. If you're comfortable with other clients rather than
PUTTY, you can use those as well. There are no hard requirements when you wish to
develop on a Chipsee industrial PC. This Chipsee industrial PC is an Android device in the
end, that’s also one benefit of embracing open technologies - no vendor lock-in, use your
preferred developer tools.

With PUTTY in your belt, let’s find out which COM port your USB to RS232 cable is using. One
tip is to check the Microsoft Windows Device Manager. Check which COM port appears/
disappears when you plug/unplug the USB to serial cable. And that COM port device should
be your USB to RS232 cable. When you have found the COM port your serial cable is using,

! 11,

let's say it's “your-com”, or “COM3" in this example.

Open the PUTTY program, select Session, choose Serial in the radio buttons, and fill the
COM port you found previously in the Microsoft Windows Device Manager, and choose
115200 as baud rate, then click Open.
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Connect From Serial Port

-
@ PuTTY Configuration

.

fostegops
(=] Session Basic options for your PuTTY session
P EIRER Specify the destination you want to connect to
(=J- Teminal Serial
. i Keyboard enal line |
. el CoM3 115200 |
' ‘.. Features Connection type:
B Window ()Raw () Telnet () Rlogin () SSH |@ Seral
g«;ﬁeafance Load, save or delete a stored session
- Behaviour
.. Translation Saved Sessions
Selection
+ Colours Default Settin
: as
'|| =-Connection Load
- Data Save
ll ..... Proxy ‘
- Telnet Delete
~- SSH
""" e Close window on exit:
() Aways () Never (@ Only on clean exit

Input your-com in the Serial Line field, in our case COM3

Now you should be able to connect from your workstation to the Chipsee industrial PC
through the serial port. You can try to hit Enter, or type some commands, like /s, to see if
the Chipsee industrial PC replies to your commands.

Chipsee

IPC
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Connect From USB Type-C Port

Apart from the serial port, you can also connect to the Chipsee industrial PC through its
Type-C port. In this case, make sure you have Android Platform Tools installed on your
development computer. Let's take a look at how we can connect through USB.

For either Windows or MacOS/Linux users, firstly you need a USB Type-C cable. It can be a
Type-C to Type-C, or Type-A to Type-C, at least one end needs to be Type-C, because it
needs to be plugged into the Chipsee industrial PC's Type-C port. Secondly be sure the
Android Platform Tools is installed on your workstation. The image below is a 7 inch RK3568
powered Chipsee industrial PC, your product should have a Type-C port as well.

Chipsee Industrial PC
Type-C Port

Connect Your Workstation to Chipsee Industrial PC's Type-C Port

When you plug in the USB cable properly, you can hear a sound, and see there is a pop up
notification, telling you USB debugging is connected on your Chipsee industrial PC:
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o Android System

USB debugging connected
Tap to turn off USB debugging

Silent

Plugging in the USB Cable Should Trigger a Notification

USB debugging is enabled by default, if yours isn't responding as expected, you may check
whether USB debugging is set correctly on your Chipsee industrial PC, USB debugging
should be enabled. Also check your USB cable to ensure your USB cable can transmit data,
rather than only supports charging.

Now that the cable is connected successfully, let's connect the two with software.

For MacOS and Linux users, you can open your terminal, and type a command:
adb devices

You should see your Chipsee industrial PC listed in the outputs, like in the image below:

) () & finn — finn@finndeMac-mini — -zsh — 80x24
~ ~ adb

Last login: Sat Jun 17 10:31:03 on ttys000

[+ ~ adb devices

* daemon not running; starting now at tcp:5037
* daemon started successfully

List of devices attached

4ddd66645b2b1018 device

>~
4ddd66645b2b1018 is our Chipsee Android Device
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And then you can connect to this device with another command:

adb shell

You might see a rk3568 followed by a dollar ($) sign, indicating you're sending commands to
the Chipsee industrial PC's Android system in the ADB shell.

' | NON finn — adb shell — adb shell — 80x24

adb ~ adb
Last login: Sat Jun 17 10:31:03 on ttyseee
[+ ~ adb devices

* daemon not running; starting now at tcp:5037
* daemon started successfully

List of devices attached

4ddd66645b2b1018 device

» =~ adb shell

[

'rk3568_r:/ $

rk3568_r:/ $

[rk3568_r:/ $ 1s

acct d etc mnt sdcard
apex data init odm storage
bin data_mirror init.environ.rc oem sys
bugreports debug_ramdisk linkerconfig proc system
cache default.prop lost+found product system_ext
config dev metadata res vendor

rk3568_r:/ $ I
Now We Are Connected From USB Type-C Port

You can type exit or hit Ctr/+D to exit the ADB shell, to get back to your workstation’s
terminal.
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Connect From Wi-Fi

Debugging from Wifi is enabled by default. Also, please keep USB debugging enabled, even
though you're not connecting through the Type-C port. Make sure you have Android
Platform Tools installed on your development computer.

To start debugging wirelessly, make sure your Chipsee industrial PC and your workstation
are connected to the same Wifi network.

We will need your Chipsee industrial PC's IP address to start connecting, you can check your
Chipsee industrial PC's IP address in Settings - Network & internet - Wi-Fi - your WiFi ssid
(Network details) - Advanced - IP address:

\ ?fﬁdﬁgss
192.168.50.211

Gateway
192.168.50.1

Subnet mask
255.255.255.0

Check Your Android PC’s IP Address, in Our Case: 192.168.50.211

For MacOS and Linux users, you can then type a command to connect to your Chipsee
industrial PC wirelessly in the terminal:

adb connect your-ip

In our case, “your-ip”is 192.168.50.211, yours should be a different value, maybe it starts
with 772 or 710.0 or 192 etc, it depends on your office network configuration.

If connected successfully, you should see a connected to your-ip:5555 message in the
terminal.
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?

[ NON ) & finn — finn@finndeMac-mini — -zsh — 117x36
X = ~/.android ~

[+ ~ adb connect 192.168.50.211

% daemon not running; starting now at tcp:5037
* daemon started successfully

connected to 192.168.50.211:5555

-> ~

Successfully Connected to Android PC

Let's get into the adb shell by typing:

adb shell

Then you can type some commands, like /s, as shown in the image below. If you
experience a lot of input lags, a poor Wifi connection might be one of the reasons, try
moving to a place with better Wifi signal.

r

[ NON | = finn — adb shell — adb shell — 117x36

adb ~[.android ~

[+ ~ adb connect 192.168.50.211

* daemon not running; starting now at tcp:5037

* daemon started successfully

connected to 192.168.50.211:5555

[+ ~ adb shell

[rk3568_r:/ $

rk3568_r:/ $

rk3568_r:/ $

rk3568_r:/ $

[rk3568_r:/ $ 1s

acct cache data_mirror etc lost+found oem sdcard system_ext
apex config debug_ramdisk init metadata proc storage vendor
bin d default.prop init.environ.rc mnt product sys

bugreports data dev linkerconfig odm res system
rk3568_r:/ $ I

Use adb shell to Get into the Shell of Your Android PC
To exit the shell, you can either hit Ctr/+ D or type exit .

If you have other problems when debugging through Wifi, you can also search for the
official Android Developer documents, the Chipsee industrial PC is running a full Android
operating system, other knowledge of Android development applies to this device as well.
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Connect From Ethernet

Apart from serial port, USB cable and Wifi, connecting and debugging through Ethernet is
another choice for developers.

Firstly, plug in an RJ-45 Ethernet cable, to connect your Chipsee industrial PC to the same
network of your workstation. The 5 inch or 10.1 inch and above products have only one
RJ-45 port. The 7 inch product has two RJ-45 ports, you can use either one.

Then you can find the IP address in Settings - About tablet - IP address. We will need this
value to connect from our workstation with adb later. Let's say it's your-ip, in our case it is
192.168.50.83, as shown in the image below. Yours might be a different value, maybe it
starts with 772 or 70.0 or 192 etc, it depends on your office network configuration.

Our IP s 192.168.50.83, Yours Might be Different

For MacOS and Linux users, open your terminal, and type a command:

In our case, “your-ip”is 192.168.50.83:

'e0 @

[+ ~ adb connect 192.168.50.83
connected to 192.168.50.83:5555

> 9~

& finn — finn@finndeMac-n
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A Successful Connection

If your connection to the Chipsee industrial PC is established, you should see connected to
your-ip:5555.

Then let's get into the adb shell by:

adb shell

You can type some commands to interact with your Chipsee industrial PC inside the shell,
like /s, to check if you have successfully gotten into the Android shell.

| [ NON ) " finn — adb shell — adb — adb shell — 117x36

[+ ~ adb connect 192.168.50.83
connected to 192.168.50.83:5555
» =~ adb shell

[

[rk3568_r:/ $

[rk3568_r:/ $

[rk3568_r:/ $

[rk3568_r:/ $ 1s

acct cache data_mirror etc lost+found oem sdcard system_ext
apex config debug_ramdisk init metadata proc storage vendor

bin d default.prop init.environ.rc mnt product sys

bugreports data dev linkerconfig odm res system

rk3568_r:/ $ I

Use adb shell to Get into the Shell of Your Android PC

To exit the shell, you can either hit Ctr/+ D or type exit .
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Common Issues for Connecting

You might encounter unexpected behaviours when you're connecting to the Chipsee
industrial PC from your workstation, here are some common issues we've seen.

The prompt says: “adb: more than one device/emulator”.
0O & finn — finn@finndeMac

[+ ~ adb shell
adb: more than one device/emulator

» ~1

The Prompt Says “adb: more than one device/emulator”

When you use adb shell , and there are more than one device, the adb might be confused
about which to connect. This happens when you've been trying to connect to the Chipsee
industrial PC from more than one method. You can confirm this situation by entering adb

devices , you should see more than one device listed.

r. ON ) & finn — finn@finndeMac-mini — ~ — -zsh — 117x36

[+ =~ adb shell
adb: more than one device/emulator

[+ ~ adb devices

List of devices attached
192.168.50.146:5555 device
192.168.50.83:5555 offline

More Than One Devices are Listed

In this case, you can add a -s to specify which device you want to connect.
adb -s 192.168.50.146:5555 shell

If you prefer the USB, use:
adb -d shell

Or prefer TCP/IP:
adb -e shell

You can also disconnect all devices by:

adb disconnect
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And kill the adb server by:

adb kill-server
You can also shut down the Chipsee industrial PC with adb:
adb shell reboot -p # -p means --poweroff
There are far more options you can try with adb, to learn more, you can search for “adb

usages” on the Internet, or check out the official Android Developer documents. Adb is not
a Chipsee vender specific tool, you can find a lot of tutorials about adb on the Internet.
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Install an APK

To install an app from your workstation to the Chipsee industrial PC, we'll also need the help
of adb.

You should download or compile an APK file you want to install on your workstation, put it
in a folder you can find, such as Downloads folder.

For MacOS and Linux users, you can open a terminal window, connect to your Chipsee
industrial PC like explained in the previous chapter, but don't get into shell.

Let's say we have a copy of Jellyfin-Android apk in our Downloads folder:

Android Downloads

jellyfin-android-v2.5.2-libre-release.apk
Document - 19.5 MB

Prepare Your APK File

Then we can type adb install path-to-file to install it to our Chipsee industrial PC's Android
system. Take care of the relative file path, you can use an absolute path as well.

adb install Downloads/jellyfin-android-v2.5.2-1libre-release.apk

It might take a minute to get one app installed, you should see a success in the terminal
after the installation is finished successfully.
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r

Install an APK

{8 finn — finn@bogon — -zsh — 117x36

[+ ~ adb devices
List of devices attached
192.168.50.211:5555 device

[»

~ adb install Downloads/jellyfin-android-v2.5.2-1libre-release.apk
Performing Streamed Install

Success

-> ~

Installation Finished After 1 Minute

You can check the Chipsee industrial PC from its screen, and confirm your app is installed
successfully:

p We Installed

Search a

Explorer
GPIODemo GPS Test
Music

The App We Just Installed is on our Android PC
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Hardware Resources in the OS

Now that you have successfully booted the Chipsee industrial PC and connected the
Chipsee industrial PC to your laptop/computer, this section will tell you how to control this
Chipsee industrial PC from its OS desktop itself, or from your PC.

Network

You can use the native Android network API or the settings menu to change network

configuration.
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Serial Port RS232 and RS485

The RK3568 based Chipsee industrial PC supports RS232 and RS485, here are the mapping
from the port name to the system tree device:

5 inch product

Name Node Protocol

RS232 0 /dev/ttyFIQO RS232, Serial Debug
RS232_2 /dev/ttySO RS232

RS485_3 /dev/ttyS3 RS485

RS485_5 /dev/ttyS4 RS485

7 inch product and Box product

Table 230 RS232/485 for 5 inch product(CS12720-RK3568-050P)

Name Node Protocol

RS232_0 /dev/ttySO RS232

RS232_2 /dev/ttyFIQO RS232, Serial Debug
RS485_3 /dev/ttyS3 RS485

RS485_4 /dev/ttyS4 RS485

RS485_5 /dev/ttyS5 RS485

Table 231 RS232/485 for 7 inch product(CS10600-RK3568-070P) and box product(CS-RK3568-BOX)

10.1+ inch products

Name Node Protocol

RS232_0 /dev/ttySO RS232

RS232 2 /dev/ttyFIQO RS232, Serial Debug
RS485_3 /dev/ttyS3 RS485

RS485_4 /dev/ttyS4 RS485

Table 232 RS232/485 for 10.1+ inch products(CS12800-RK3568-101P, CS10768-RK3568-121P,
CS19108-RK3568-133P, CS10768-RK3568-150P, CS19108-RK3568-156P, CS512102-RK3568-170P,
CS19108-RK3568-185P, CS12102-RK3568-190P, C512800-RK3568-215P, CS19108-RK3568-236P)
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The 120 Ohm match resistor is already mounted on the RS485 port. RS485 ports are half-
duplex, the hardware can switch the Tx/Rx direction automatically. RS232 ports are full-
duplex.
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We know of 3 methods to interact with RS232 and RS485 in Android OS, sadly Android API
does not support native ttyS* RS232 and RS485 devices, so people usually use JNI to add
some C code to interact with serial ports, we'll show you what we know, because we are not
experts in Android developments, we hope these methods can give software engineer
experts like you some inspiration.

Method 1: Google Serialport-Api App

The first method is an Android app Google built in 2009, they open sourced their code at:
https://code.google.com/archive/p/android-serialport-api/. This app is also installed on the
Chipsee industrial PC out of the factory, the app’s name is “SerialPortTest”. You can learn
from the source code if you're building your own serial port app. There are also forks of this
app on Github, some improves the app by adding more features like supporting a parity bit
or flow control. You can search android serial api to find out more on the Internet.

o0 e rk3568_r

707aM @ >- @ *n

Q Search apps

- !ff
- = | ¢ a |
Calculator Calendar Camera Clock Contacts
5 n ” | m:
Explorer Files Gallery GPIODemo GPS Test
Greeting Card LCDTester Lightning Music Search
SerialPortTest Settings Sound Recorder Stress CPU Terminal Emulator

m.2.9
| *« <4< o m 9

TauahTastar \lidan Wak\liau Deauiaar Taat

When you first get your Chipsee industrial PC, and looking to develop a program that
involves serial ports, it's recommended to first test against the app Google built. For
example, you have two Chipsee industrial PCs, you should wire the RS232/RS485 port of two
devices, and launch this app on both devices. You then set the baud rate, send messages
from one device to another, and see if you can get the correct message on the other device.
In this way, you can confirm you're wiring the hardware pins correctly.

Then, if you have developed your app, you can install it on one of the devices, and still use
this app on the other device to test your app. In this way, you make sure at least one device
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is working correctly, and if things go wrong, you can be confident it should be your code’s
problem, and then you gradually debug to fix the program.

If you have one device, you can use the approach above to test it with your workstation,
there are serial debug tools available on Windows, Mac or Linux. Use a USB to serial RS232/
RS485 cable to connect them, beware the serial cable is NOT a USB-to-TTL converter, the
TTL voltage is not the same as RS232/RS485.

1213PM @ >- @

SerialPortTest

SETUP

CONSOLE

LOOPBACK

SEND 01010101

ABOUT

QuUIT

5:52 AM
e ® 0
t

| & hello chipsee SerialPortTest

Hello from Chipsee!

Baudrate 115200
DataBytes 8
Parity None
Stopbits 1

Flow control  None

ts dtr

Receive Settings
@AsClI HEX
Auto
Linefeed 200
ms
Timestamp 1 Color 1 Frc “h e ~ 0 Workstation [[] Auto1000  ms
Display wrap Hello from Chipsee! . . - : ) T
Send From hello chipsee
. SEND
Send Settings Workstation

@ASCIT
Timed Sen
ms

HEX .
.. to Chipsee PC
CLEAR  S13 R21 /devittys0

M<CRLF> [ Newline

e !
Esspe Record Hello from Chipsee!

¢ 4 o m O

Connected Sent(bytes): 42

The image above shows we can use Google's app to test serial port. On the left is our
workstation running a COMTool, on the right is the Android app, they are connected with a
RS232 to USB cable.
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Method 2: ADB

The second method is using adb, cat and echo programs. You can wire the device’s serial
port to another device or your workstation, if you use two devices to communicate with
each other, open two adb shells on your terminal app, each window should belong to one of
the devices. In the example below, | will let the device talk to my Mac Mini, and use another
tool on Mac called COMTool, it's a serial debugger you can download from Github.

finn — adb shell — adb — adb shell — 80x25 [ XON ] 7 finn — adb shell — adb — adb shell — 80x25

[+ =~ adb shell 118 Last login: Tue Jul 18 20:13:15 on ttyseeé

rk3568_r:/ $ [| [+ ~ adb sheli ]
rk3568_r:/ $

[m

A

At the beginning you may wish to set the baud rate of the Chipsee industrial PC's serial
devices, you can use stty, the command below will set ttySO (our RS232_0) to 115200 baud
rate.

stty -F /dev/ttyS® 115200
In the first window, you use cat program to listen for RS232/RS485 message:

cat /dev/ttySo

/) Note

If you've been running some programs before, like a pyserial Python script (yes it's possible on Android!), the cat
program might exit immediately. You can use a stty command to set most settings back to defaults (canonical), for
more information, here is a doc for stty: https://man7.org/linux/man-pages/man1/stty.1.html.

stty -F /dev/ttyS0 icanon

And then use cat /dev/ttySO again.

You should see this cat program seems blocking, and it's waiting for messages. Then we use
our workstation to send a command through the serial port wire:
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X o L COMTool v3.2.1 b . finn — adb shell — adb — adb shell — 80x25
[+ ~ adb shell I

e ®  send Receive - LI L I (Exen (rk3568_r:/ $ stty -F /dev/ttySe@ icanon 1
[rk3568_r:/ $ cat /dev/ttyse 1

. e rk3568_r:/ $ cat /dev/ttySe
Connection Hello from Chipsee!Hello from Chipsee!Hello from Chipsee!Hello from Chipsee!

Serial N

Port /dev/cu ~

Baudrate 115200 ~

Databytes 8 . Receive Messages From Chipsee PC
Parity None -
Stopbits 1 ¥

Flow control  None =

s dtr

“ Send Message From Workstation

® (=} finn — adb shell — adb — adb shell — 80x21
i i Last login: Tue Jul 18 20:13:15 on ttyse@eé E
Receive Settings 5 ~ adb shell
@ascr HEX k3568 r:/ $ [l
Auto
Linefeed 200
ms

Send Settings

@ASCII HEX
Timed Sen 300
ms

M <CRLF> Newline
Escape Record

Timestamp Color
Display wrap Hello from Chipsee!

Hello from Chipsee!

Connected Sent(bytes): 137 Received(bytes): 0

The image above shows the Mac's COMTool sent multiple “Hello from Chipsee!” to the
Chipsee industrial PC using RS232.

To send message from Chipsee industrial PC and receive them in our workstation, we can
use echo:

echo -n -e "Greetings from Chipsee!\r" > /dev/ttyS0O

X = 0 e COMTool v3.2.1 o . finn — adb shell — adb — adb shell — 80x25
[+ ~ adb shell |}
e ® Send Receive

o ' o .g UTE-8 . e (rk3568_r:/ $ cat /dev/ttyse .
iR el Gt (rk3568_r:/ $ stty —-F /dev/ttyS@ icanon ]
Greetings from Chipsee! [rk3568_r:/ $ cat /dev/ttySe |
Connection Greetings from Chipsee! Hello from Chipsee!Hello from Chipsee!Hello from Chipsee!Hello from Chipsee!
Greetings from Chipsee!
Serial b Greetings from Chipsee!
Greetings from Chipsee!
Port /devjcu ~
Baudrate 115200
ey |6 . Received Them in Workstation
Parity None v
Stopbits al v
Flow control  None
rts dtr
oo e = finn — adb shell — adb — adb shell — 80x21
Last login: Tue Jul 18 208:13:15 on ttys@eé =
Receive Settings » = adb shell ]
@AsCII HEX (rk3568_r:/ $ history 1
Auto /system/bin/sh: fc: no history (yet)
Linefeed 200 [1|rk3568_r:/ $ echo -n —e "Greetings from Chipsee!\r" > /dev/ttySe
ms rk3568_r:/ $ echo -n -e

Timestamp Color (Tk3568_1r:/ $ echo -n —
i Hello from Chi | [rk3568_r:/ $ echo -n —
Display wrap lello from Chipsee! Cekass v § 2k o =

rk3s68_r:/ $ I

o

“Greetings from Chipsee!\r" > /dev/ttySe
"Greetings from Chipsee!\r" > /dev/ttySe
"Greetings from Chipsee!\r" > /dev/ttySe

o

1
"Greetings from Chipsee!\r" > /dev/ttySe |
|
]
]

o

Send Settings

@ASCII HEX
Timed Sen 3,
ms

Escape Record Hello from Chipsee!

Send Messages From Chipsee PC

Connected Sent(bytes): 137 Received(bytes): 120

Chipsee IPC Page 29 of 48



Android 11 OS on RK3568 User Manual Serial Port RS232 and R5485

This is one way to send and receive message from ADB, the ttyS* are our serial port RS232/
RS485 devices represented by Linux files in Android OS. Hopefully, an Android developer
could find this useful for building his Android native apps.
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Method 3: Flutter Android

The third method is a Flutter app. We made an Android app with Flutter in this repo:
https://github.com/printfinn/chipsee_serial_port_flutter.

Here is a video of how to read data from serial port: https://www.youtube.com/watch?
v=VQrlEv66WFE.

Here is a video of how to write data to serial port: https://www.youtube.com/watch?
v=LIEBOHMz-Ik&t
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Method 4: Termux

The fourth method is a workaround, even if it does not compile to an Android APK, it gives
a similar user experience. It uses an Android app called Termux, which is an emulator that
turns your Android to a Linux environment. With Termux, you can use the programming
tools and languages you're familiar with, like Python, JavaScript. In this Termux Linux
environment, you still have access to the Android’s Chipsee hardware, like the RS232 and
RS485 devices, through ttyS* files nodes. Then you can start a program to listen for

incoming requests, such as a web server, then open a web page to send requests to this
server. There are other solutions as well.

You can read the Termux's official doc to learn how to install your preferred Linux tools, for
example, we installed Python 3.11 (in July, 2023):

® © @ finn—sshu0_a131@192.168.50.79 -p8022 — u0_a131@192.168.50.79 — ssh u0_a131@192.168.50.79 -p8022...

Last login: Tue Jul 18 21:48:17 on ttys007

[+ =~ ssh u@_al310192.168.50.79 —-p8022 ]
[uP_al310192.168.50.79's password: ]
Welcome to Termux!

Docs: https://termux.dev/docs
Donate: https://termux.dev/donate
Community: https://termux.dev/community

Working with packages:

— Search: pkg search <query>
— Install: pkg install <package>
— Upgrade: pkg upgrade

Subscribing to additional repositories:

- Root: pkg install root-repo
- X11: pkg install x11-repo

For fixing any repository issues,
try 'termux-change-repo' command.

Report issues at https://termux.dev/issues

[~ su

[:/data/data/com.termux/files/home # which python
[1]|:/data/data/com.termux/files/home # which python3
[1]|:/data/data/com.termux/files/home # exit

[~ which python3
/data/data/com.termux/files/usr/bin/python3

[~ python3 -V ]
Python 3.11.4

[~ 1s /dev/ttyS* ]
/dev/ttySe /dev/ttyS3 /dev/ttyS4 /dev/ttyS5 /dev/ttyS7 /dev/ttyS8 /dev/ttyS9

~
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In the image above, it shows we can login to the Android Chipsee industrial PC through ssh,
and we have Python3 installed, we are also able to find our ttyS* devices (our RS232 RS485
devices).

We built a demo Python Flask web app targeting Debian OS, but it can also run on the
Termux environment in Android OS, and the RS232, RS485 controlled by the pyserial library
are fully functional as well. We can then open a browser or a webview Android app to visit
the local IP address hosted by the Termux Linux environment on the Android to interact
with RS232/RS485.

246PM @ > @

WebView Browser Tester 83.0.4103.120

http://192.168.50.79:5000/rs485 >

Port [dev/eu  ~

() X =
Baudrate 115200 ~
DataByt 8 -
e Serial Port TX: @ Open/Close
Parity None v
v - Click to test Click to send a long text that contains many words Clear
Fio# contol S Hohe B Serial TX through RS485 serial port. All
s dtr
— RX <<< Hello from Chipsee!
@AsCII HEX
Auto
e = RX <<< Hello from Chipsee!
Timestamp 1% Color N —
Display wrap F CHlel\g from Chipsee! = e
‘rom Chipsee ____— ’
3 - >>>
sendsetings PC to Workstation TX Click to send a long text that

@ASCI HEX
Timed Sen 500
ms

contains many words through RS485 serial

M<CRLF> [ Newline
Escape Record

Hello from Chipsee! From Workstation to Chipsee PC

v 4 ® ]

Connected Sent(bytes): 42

The image above shows we can communicate through RS485 between our workstation and
Chipsee industrial PC. On the left is my workstation Mac, on the right is a screen of our
Chipsee industrial PC. The Flask Python web server running in the Termux picks up the
messages from ttyS3 (our RS485_3) using pyserial library, and then the Python server sends
a command through websocket to the webview (think about a webview as a less powerful
web browser Android app), then JavaScript in the webview picks up the message and
displays them in the Android’s screen as a HTML file.

To use the third method in your development, you can find out how Termux can auto boot
your server program with Termux:Boot; and build a simple Android native APK that
integrates a webview to visit your server's web port as soon as the APK is started; then start
your app automatically on system boot. In this way, when your Chipsee industrial PC boots,
your program is ready to use without having to type commands in Termux.

The source code of this demo app is in Chipsee’s Github: https://github.com/Chipsee/
chipsee-industrial-pc-web. If you're looking to use the approach above, or to develop your
program on Debian Linux, you can refer to the repo, it's a Python program with HTML web
pages. Except for serial ports, it has code to control buzzer, gpio, backlight, CAN and
implemented a Modbus server/client as well.
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Those are the three methods we know of that can control the RS232/RS485 devices on
Android.
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GPIO

There are 8 GPIOs, 4 Output, and 4 Input, they are all isolated. You can control the output or
input pin voltage by feeding the VDD_ISO suite voltage. The pin voltage should be from 5V to
24V. Refer to the tables below for a detailed port definition:

Function Device Node

IN1 /dev/chipsee-gpio5
IN2 /dev/chipsee-gpiob
IN3 /dev/chipsee-gpio7
IN4 /dev/chipsee-gpio8
ouT1 /dev/chipsee-gpio1
ouT2 /dev/chipsee-gpio2
ouT3 /dev/chipsee-gpio3
ouT4 /dev/chipsee-gpio4

Table 233 GPIO Device Node

*Set OUT7 to high or low

$ echo 1 > /dev/chipsee-gpiol # set OUT1 to high

$ echo 0 > /dev/chipsee-gpiol # set OUT1 to low

* Get /N7 value

$ cat /dev/chipsee-gpio5 # value 1 indicates high, value 0 indicates
low

GPIO devices are already exported as 8 Linux files in the Android OS, they are /dev/chipsee-
gpiol ~ /dev/chipsee-gpio8.

To use GPIO in your program, there are also two methods:

The first method is to read the file or write 0/1 to the file to control GPIO in adb. Similarly,
you can also build Android APK and use Kotlin or Java to read/write those files to control
GPIO.

The second method is the workaround we addressed in the serial port RS232/RS485
section. We can use Termux to take advantage of a Linux environment and are still able to
use the /dev/chipsee-gpio1~8 device nodes.
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Here is an demo we made in Python and webview running in Android:

— adb shell — 80x24 eoe rk3568_r

B coam @ > @

Last login: Wed Jul 19 14:04:23 on ttysee2
adb shell WebView Browser Tester 83.0.4103.120

Tk35684r:/ $ cat /dev/chipsee-gpio2

1
rkasg SV, e http://127.0.0.1:5000/gpio >

Tk3568_r:/ § [|

The image above shows 8 GPIO ports in a webview (similar to a web browser, butin a
limited Android app), the 4 round icons above are 4 GPIO output pins, among them the
OUT_2 is set to high voltage by tapping the screen. We can confirm this in the left top
window, when we cat the /dev/chipsee-gpio2, it returns a “1”, indicating a high voltage.

The 4 round icons in the bottom are 4 GPIO input pins, because we are not applying
voltages to them, they all appear as red cross, meaning they are “0". If we apply a logic high
to any pin, it would turn green.

This GPIO demo is a Python program, like it is discussed in the serial port section, it's
running in the Linux environment on Android OS using Termux. The program starts a Flask
web server, listens for requests from the webview. In the webview part, JavaScript polls the
Python web server to know if the content in the HTML should be changed, then Python
reads/writes contents of 8 /dev/chipsee-gpio* files to know the status of the input pins or
make a change to the output pins.

To test the GPIO, there is a GPIODemo app made by Chipsee pre installed in your Android
OS:
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SerialPortTest

Termuix

TouchTester

Sound Recorder Stress CPU
- .ee‘r
v
* 4 e m 9
Video WehView Browser Test

GPIO
6:23AM @ > @ A A9
Q_ Search apps
8 = @

Calculator Calendar Camera Clock Contacts

Explorer Files Gallery GPIODemo GPS Test

%§1nnnn

L 0 A |

g . O ® {
Greeting Card LCDTester Lightning Music Search

Terminal Emulator I

Inside the app, you can test GPIO outputs and inputs, as well as Buzzer.

6:25AM @ >- @

GPIODemo

GPI101(/dev/chipsee-gpio1)
GPI03(/dev/chipsee-gpio3)

Buzzer(/dev/buzzer)

GPI105(/dev/chipsee-gpio5)

GPI107(/dev/chipsee-gpio7)

Chipsee

OUTPUT GPIO

GP102(/dev/chipsee-gpio2)

GP104(/dev/chipsee-gpio4)

INPUT GPIO

< <4 o

IPC

GP106(/dev/chipsee-gpio6)

GPI08(/dev/chipsee-gpio8)
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BUZZER
Inside ADB, you can echo 0 or 1 to control the buzzer.

The Chipsee industrial PC has one buzzer. We have created one symbol link to /dev/buzzer .
You can control it as follows:

$ echo 1 > /dev/buzzer # enable buzzer

$ echo 0 > /dev/buzzer # disable buzzer

As shown in the GPIO section, you can test buzzer in the GPIODemo app.

6:25AM @ >- @
GPIODemo

OUTPUT GPIO
GPI101(/dev/chipsee-gpio1) . GPI02(/dev/chipsee-gpio2)
GP103(/dev/chipsee-gpio3) . GPI04(/dev/chipsee-gpio4)
Buzzer(/dev/buzzer)

INPUT GPIO

GPIO5(/dev/chipsee-gpio5) S—; GPI06(/dev/chipsee-gpio6) —
GPI0O7(/dev/chipsee-gpio7) — GP108(/dev/chipsee-gpio8) S

¢ < L | <0

The red square has a buzzer switch, when you toggle the switch, the internal buzzer will be
enabled.

You can also use Termux and Linux plus your favourite programming language to control
buzzer:
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@ @ rk3568_r

6:29aM @ >- @ A A0
WebView Browser Tester 83.0.4103.120

http://127.0.0.1:5000/buzzer >

The image above is a Python plus webview demo for controlling buzzer. Same Termux Linux
environment as GPIO and Serial Port sections.
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Backlight

Android OS has native backlight API.

Multitouch Test

You can test the touch screen with the preinstalled TouchTester app:

6:3aAM @ > @

Calculator

Explorer

Greeting Card

SerialPortTest

Termux

For different Chipsee industrial PC models, some supports 5-point multitouch, some

Calendar

Files

LCDTester

Settings

TouchTester

supports 10-point multitouch.

Chipsee

o

Q_ Search apps
=/

Camera

a

Gallery

w

Lightning

©

Sound Recorder

Video

| e

IPC

WebView Browser Test...

GPIODemo

Music

Stress CPU

@

©

Contacts

GPS Test

Q

Search

Terminal Emulator

Backlight

® 0
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(] [ ] rk3568_r

The image above shows a 10.1 inch Chipsee industrial PC supporting 10 point multitouch.
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Flashing OS Image

Download Required Tools
If you want a fresh OS, you can flash your Chipsee industrial PC.

You need two tools to flash the Android 11 OS image to the RK3568 PC. The first is
DriverAssistant_v5.1.1, the second is RKDevTool v2.93, you can download all of them here.

These tools are Windows executables, please execute them on a Windows machine.

If you've been using a prior version of DriverAssistant, click uninstall before installing
DriverAssistant_v5.7.1.

Name Date modified Type Size
ADBDriver 2/26/2023 9:21 AM File folder
bin 2/26/2023 9:21 AM File folder
Driver 2/26/2023 9:21 AM File folder
Log 1/11/2023 11:24 AM File folder
.| config 6/3/2014 3:38 PM Configuration settings 1KB
&, Driverlnstall 4+ 11/10/2020 2:15 PM Application 490 KB
PP

A RK Driver Assitant v5.1.1

Driverlnstall X
Install Dz 1 Driver

Install driver ok.

QK I

Download Prebuilt OS Images

If you haven't downloaded the prebuilt OS images, you can find one here.

Start Flashing

After installing the DriverAssistant, you can now start to flash an OS image to the RK3568
board with RKDevTool. Double click the program to start flashing. The tool has English and
Chinese language support.
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is PC > Downloads » RKDevTool_Release v2.93 » RKDevTool_Release v2.93

N

Name v Date modified

bin 2/26/2023 9:21 AM

Language 5/23/2023 8:10 AM

Log 5/23/2023 8:10 AM
= Android7_to_Android11 10/18/2022 10:57 AM
] config.cfg 5/23/2023 8:11 AM
& config 5/23/2023 8:11 AM
| README 10/18/2022 11:10 AM
| revision 1/19/2022 5:38 PM
'+ RKDevTool 1/19/2022 5:37 PM

STEP 1:
1. Connect the Type-C cable and power on the board. (If unexpected messages occur at
any of the following steps, try plugging the Type-C cable again.)
2. Click Upgrade Firmware tab.

3. Click Firmware button to select a .img Android 11 image file. The screenshots show a
debian11 img file is selected, but this is applicable to other OSes as well.

-y RKDevTool y2.93 - X

Download Image Advanced E

(5 X use Switch to change device from one ADB device to one Loader device.

Firmware | Upgrade Switch

se Fi elec i
(3 X Use Firmware to select the system image o ko

H: \RK3568\prebuil t—rk3568—cs10600—debi anl 1-20230328. img

(4 X The system image will located here

Firmware:

Select Android .img file or other .img file as you see fit.

(1 X Connect the Type-C cable and power on board, the board will be one ADB device.
Found One ADB Device

STEP 2:

1. Click Switch button to switch the device to a Loader device.
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Start Flashing

y RKDevTool v2.93

Download Image Upgrade Firmware pdvanced Function

Firmware ‘ Upgrade Switch |

Fw Ver: Loader Ver: Chip Info:

|1(: \RK3568 \pr ebuil t—rk3568-cs10600—debi an11-20230328. img ‘

Firmware:

- X

Switch Rockusb Start
Switch Rockusb Success

After Switch function, the device
has been changed from one ADB
device to one Loader device.

1-10 :LOADER

‘ Found One LOADER Device

STEP 3:

1. You should see “Found One LOADER Device”.
2. Click Advanced Function tab.
3. Click EraseAll button.

4. You should see “Erasing sectors success” on the right side logs.

'y RKDevTool v2.93 — X
e &
Download Image Upgrade Firmware Start to erase sectors, start(0x0), count(0x1d1£000)
Erasing(100%). ..
Erasing sectors success
Boot: I [ = ‘ Download‘
Firmware | | Unpack
‘ ReadFlashiD ’ReadFIashlnfo ReadChiplinfo ReadCapabiIity‘ é: glmﬁu
i
’TestDevice \ResetDevice‘ Go Maskrom = | Switch Storage‘ 2- §§§§E§n
J . | . S
8. USB
’ ClearSn ’ DetectSecure = ExportComLog tSelected Stora‘ ?O S?E%E
’Expommage ’ EraseLBA‘ | EraseAll I
"o Found One LOADER Device 1710 :LDADER v]
STEP 4.
1. Click Upgrade Firmware tab.
2. Click Upgrade button.
3. You should see Download Firmware progress on the right side logs.
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Start Flashing

A RKDevTooIéZ.QS X
ownl o4 e lvance unc ion F B E &
Pornload ]'68 _ M 4 Funct Test Device Success
Firmware Upgrade Switch CE;:]:kCE;.li’pS;:::ess
Get FlashInfo Start
Fw Ver: Loader Ver: Chip Info: (;::pzzsg;f;til:cess
Prepare IDB Success
Fi i |}(: \RK3568\prebuil t—rk3568-cs10600—debi an11-20230328. img ‘ Download IDB Start
UL Download IDB Success
Download Firmware Start
Download Firmware(30%). ..
‘ Found One LOADER Device 1710 :LDADER
STEP 5:
1. After the download firmware progress goes to 100%, the board reboots itself
automatically.
2. After a few minutes, you should see “Found One ADB Device".
3. Now your new OS is ready for use.
 RKDevTool v2.93 X

Download Image Upgrade Firmware Advanced Function

Firmware Upgrade Switch ‘

Fw Ver: Loader Ver: Chip Info:

I}{: \RK3568\pr ebuil t—rk3568-cs10600—debi an11-20230328. fimg l

Firmware:

6 ADB device after board reboot.
Found One ADB Device

Chipsee IPC

Test Device Start
Test Device Success
Check Chip Start
Check Chip Success
Get FlashInfo Start
Get FlashInfo Success
Prepare IDB Start
Prepare IDB Success
Download IDB Start
Download IDB Success
Download Firmware Start

Download Firmwa_re(lUU%). M

Download Firmware Success

After the Firmware has been download, the board reboot automaticly, the board will take some minutes to be one
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Video Tutorial for Flashing OS

Method 1: LOADER Mode

Here is a video tutorial we made demonstrating the OS installation process described above
in Windows in the LOADER mode: https://www.youtube.com/watch?v=ufKDCJ1hpf4

The approach in the video above works best for devices that are still able to boot into the
desktop, and when your workstation is a Windows machine. However, if you do not have a
Windows machine in the room, you can use the approach below to flash an OS, in a Linux or
Mac.

Method 2: MASKROM Mode

Apart from flashing in LOADER mode, when you're working on a Linux(X86_64) workstation
or MacOS(Intel and Apple Silicon) machine, you can use another approach: MASKROM mode,
to flash the OS. There is a PROG button on the Chipsee industrial PC, you can press the
button before powering up the device, power up and hold the PROG button for 2~4
seconds, then use a X86_64/darwin_64 upgrade_tool program in the command line to flash
the OS, here is a video we made to teach you how to do that in two minutes: https://
www.youtube.com/watch?v=TDIHOQ9AuX4

The approach described in the second video works best for devices that are “bricked”
(compared to the first approach), it can help rescue your device if your operating system is
broken and cannot boot into the desktop. Even if your device is still functional, you can also
use this approach to flash an OS, it works in Windows, Linux as well as MacOS.

The command used in the videos are:

For Linux workstation:

sudo ./upgrade tool linux x86-64 ld # to list device
sudo ./upgrade tool linux x86-64 uf ./prebuilt-rk3568-xxx.img # to upload
firmware

For MacOS:

./upgrade tool darwin64 ld # to list device
./upgrade _tool darwin64 uf ./prebuilt-rk3568-xxx.img # to upload firmware

And that's all it takes.
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The upgrade_tool used in the video can be download at:

1. upgrade_tool_x86-64 (For Linux x86)

2. upgrade_tool_darwin64 (For MacO0S Intel & Apple Silicon)

We've tested that the MacOS upgrade_tool can execute in M1/Apple Silicon Macs, but you
will need to install Rosetta to run this program. For Intel Macs, you do not need Rosetta, you
can execute the binary program directly in your terminal.

Also, as noted in the video, do use a absolute path to the firmware file or “./prebuilt-
rk3568-xxx.img", rather than a relative path (e.g. your current directory contains the img

file, and you directly use “upgrad_tool uf prebuilt-rk3568-xxx.img”, this will not work). And
make sure to use sudo in Linux.
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Disclaimer

This document is provided strictly for informational purposes. Its contents are
subject to change without notice. Chipsee assumes no responsibility for any errors
that may occur in this document. Furthermore, Chipsee reserves the right to alter the
hardware, software, and/or specifications set forth herein at any time without prior
notice and undertakes no obligation to update the information contained in this
document.

While every effort has been made to ensure the accuracy of the information
contained herein, this document is not guaranteed to be error-free. Further, it does
not offer any warranties or conditions, whether expressed orally or implied in law,
including implied warranties and conditions of merchantability or fitness for a
particular purpose. We specifically disclaim any liability with respect to this
document, and no contractual obligations are formed either directly or indirectly by
this document.

Despite our best efforts to maintain the accuracy of the information in this
document, we assume no responsibility for errors or omissions, nor for damages
resulting from the use of the information herein. Please note that Chipsee products
are not authorized for use as critical components in life support devices or systems.

Technical Support

If you encounter any difficulties or have questions related to this document, we encourage
you to refer to our other documentation for potential solutions. If you cannot find the
solution you're looking for, feel free to contact us. Please email Chipsee Technical Support at
support@chipsee.com, providing all relevant information. We value your queries and
suggestions and are committed to providing you with the assistance you require.
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