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About This Document 

� Illustrations in this documentation only apply to Common DK hardware V03 which consists of the following 

boards: 

ú Main Board V03 

ú Audio Board V01 

ú Sensor Board V01 

� Depending on the model, some optional accessories, features, and software programs might not be 

available on your device. 

� Depending on the version of operating systems and programs, some user interface instructions might not 

be applicable to your device. 

� Documentation content is subject to change without notice. Thundercomm makes constant improvements 

on the documentation of the products, including this guidebook. 

� Function declarations, function names, type declarations, attributes, and code samples appear in a 

different format, for example, .  

� Code variables appear in angle brackets, for example, . 

� Button, tool, and key names appear in bold font, for example, click Save or press Enter. 

� Commands to be entered appear in a different font; on the host computer use $ as shell prompt, while on 

the target device use # as shell prompt, for example, 

� Part of the code that does not contain instructions appear in a different format, for example, 

� Folders and files are formatted in italic, for example, turbox_flash_flat.sh. 
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Chapter 1. Product Overview 

The TurboX C2290/CM2290 development kit is a cost-effective solution to evaluate the performance and build 

the prototype of the smart cameras and intelligent IoT devices quickly. The development kit features rich 

interfaces, including Type-C USB, HDMI out, Ethernet, and camera modules. The development kit supports 

Android R and Android T operating system versions, combining powerful artificial intelligence and machine 

learning to address increasing demand for smart cities, commercial and enterprise, homes, and vehicles 

applications. 

Ü “TurboX” referred to herein is the English text of our registered trademark: . 

1.1. Introduction 

  
 

 

C2290  

Interposer Board 

CM2290 

Interposer Board Main Board Audio Board + Sensor Board 

Figure 1-1. Board Identification 

1.2. Board layout 

Figure 1-2. Board Layout 
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Table 1-1. Board layout description 

1. Power on button 22. Discontinuous reception antenna connector 

2. Volume down button 23. NA 

3. Volume up button 24. GNSS signal-receiving antenna connector 

(for C2290 only) 

4. Force USB button 25. DIP switches 

5. Home button  26. NA 

6. Wi-Fi antenna connector  27. HDMI out port 

7. Primary antenna connector  28. Type-C USB port 

8. Camera module connector 1 29. Power selective switch 

9. Flash LED 1 30. Micro USB port 

10. Camera module connector 0 31. NA 

11. Flash LED 2 1) 32. UART debug port 

12. NA 33. 12V DC in jack 

13. Flash LED 3 2) 40. Fan connector 

14. NA 41. Headset connector 

15. SOM plate  42. Analog microphone connector 3 

16. SIM card slot 1 43. Battery connector 

17. SIM card slot 2 44. Analog microphone connector 1 

18. Boot config switch 45. Line out speaker connector 

19. SD card slot  46. Ear speaker connector 

20. GPS signal-receiving antenna connector  

(for CM2290 only) 

47. NA 

21. NA 48. Display panel connector (for LCM) 

1) 2) Unavailable on DK V03. 

1.3. Features and specifications 

Table 1-2. Features and specifications 

Category CM2290 C2290 

Region/Operator EMEA/NA Global 

Platform 

Snapdragon™ QCM2290 Snapdragon™ QCS2290 

Quad-core Arm Cortex-A53, 64-bit, 2.0GHz 
Quad-core Arm Cortex-A53, 64-bit, 

2.0GHz 

Adreno™ 702 GPU Adreno™ 702 GPU 

Hexagon™ QDSP6 v66 Hexagon™ QDSP6 v66 

Memory LPDDR4x 3GB/2GB + eMMC 16GB LPDDR4x 2GB + eMMC 16GB 

OS Android 11, Android 13, Linux Android 11, Android 13 

Dimensions 51mm x 35mm x 2.9mm 34mm x 35mm x 2.9mm 

Operation 

Temperature 
-25°C ~ 75°C -25°C ~ 75°C 
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Category CM2290 C2290 

RF Bands 

 

� EMEA: 

ú LTE: 

B1/B2/B3/B5/B7/B8/B20/B28(A+B)/B38/B39/ 

B40/B41 

ú WCDMA: B1/B2/B5/B8 

ú GSM: 850/900/1800/1900 

� North America: 

ú LTE: B2/B4/B5/B7/B12/B13/B17/B25 

/B41/B66/B71 

NA 

WLAN Wi-Fi 802.11a/b/g/n/ac Wi-Fi 802.11a/b/g/n/ac 

Bluetooth Bluetooth 5.0 Bluetooth 5.0 

GNSS GPS, Glonass, BeiDou, Galileo, QZSS, and SBAS 
Reserve GNSS_IQ to extend support 

Qualcomm WGR7640 

Display Interfaces 1x MIPI-DSI 4-lane, Supports HD+(1680 × 720) @60FPS 
1x MIPI-DSI 4-lane, Supports 

HD+(1680 × 720) @60FPS 

Camera Interface 

2x MIPI-CSI, 4 + 4 or 4 +2+1,  

D-PHY 1.2 at 2.5 Gbps per lane 

2x MIPI-CSI, 4 + 4 or 4 +2+1, D-PHY 1.2 

at 2.5 Gbps per lane; 

2x ISP (13 MP + 13 MP or 25 MP) @30FPS ZSL 
2x ISP (13 MP + 13 MP or 25 MP) 

@30FPS ZSL 

Video 

1080p@30FPS (H.265/H.264) 1080p@30FPS (H.265/H.264) 

1080p@30FPS (H.265/H.264/VP9) 1080p@30FPS (H.265/H.264/VP9) 

Other Interfaces 
1 x SoundWire, 1 x USB 3.1 Type C; 8 x QUP;  

1 x SD Card; 2 x UIM; GPIOs, 1 x I2S,2 x DMIC 

1 x SoundWire, 1 x USB 3.1 Type C;  

8 x QUP; 1 x SD Card; 2 x UIM;  

GPIOs, 4 x DMIC 
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Refer to Figure 1-3 and Table 1-3 for the status and function description of the DIP switches. 

 

Figure 1-3. DIP Switches 
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Table 1-3. Status and function description of DIP switch 

SW601 

Pin# Name Function Default 

1 VBAT_DC_SOM Select DC-IN as SOM power source ON 

3 VBAT_PACK_SOM Select battery as SOM power source OFF 

SW1301 

Pin # Name Function Default 

1 SW_DSI0_HDMI 

Control DSI0 switch for LCD0 on board or HDMI OUT  

� OFF: Use LCD0 on Main Board  

� ON: Use HDMI out as display or use Display Expansion Board  

OFF 

2 SW_EXT_DISPLAY 

Control DSI switch for HDMI OUT or Display Expansion Board  

� OFF: Use HDMI out as display 

� ON: Use Display Expansion Board 

OFF 

3 SW_CSI0_HDMI 

Control CSI0 switch for CAM0 or Camera Expansion Board 

� OFF: Use CAM0 on Main Board 

� ON: Use Camera Expansion Board 

OFF 

4 SW_CSIH1_DMI 

Control CSI1 switch for CAM1 or Camera Expansion Board 

� OFF: Use CAM1 on Main Board 

� ON: use Camera Expansion Board 

OFF 

5 
SW_HS_TYPEC_ 

MICROUSB 

Control USB0 HS switch for Type C or Micro USB 

� OFF: Use Type-C port 

� ON: Use Micro USB port  

OFF 

6 - - - 

SW2200 

Pin # Name Function Default 

1 PM_PWM_A_LS 

Connect PM_PWM_A to low-speed interface as GPIO. 

� OFF: -  

� ON: connect this signal to low-speed connector  

OFF 

2 LCD0_BL_PWM_T 

Connect PM_PWM_A for dimming backlight. 

� OFF: -  

� ON: backlight dimming  

ON 

3 LCD0_BL_PWM_CON 

Connect PM_PWM_A to LCD0 for dimming backlight. 

� OFF: -  

� ON: LCD0 backlight dimming  

ON 

4 LCD0_BL_PWM_EXT

Connect PM_PWM_A to Display Expansion Board  

� OFF: -

� ON: used for Display Expansion Board  

OFF
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5 CON_GPIO_A9_LS 

Connect CON_GPIO_A9 to low-speed interface as GPIO 

� OFF: -  

� ON: connect this signal to low-speed connector 

OFF 

6 LCD0_TE_T 

Connect CON_GPIO_A10 to LCD1 for TE 

� OFF: -  

� ON: LCD1 use TE signal 

OFF 

SW3600 

Pin # Name Function Default 

1 VDISP0_P/M_OUT Select SOM supply for LCD VSP/VSN OFF 

3 VDISP0_P/M_OUT_B Select DK supply for LCD VSP/VSN ON 

SW3601/SW3602 

Pin # Name Function Default 

1 
VREG_WLED 

WLED_SINK1/2 
Select SOM supply for LCD Backlight OFF 

3 
LCD0_BL_LED_A 

LCD0_BL_LED_K1/2 
Select DK supply for LCD Backlight ON 

SW4404 

Pin # Name Function Default 

1 SDM_WDOG_DISABLE boot_config[0], WDOG_DISABLE OFF 

2 SDM_FAST_BOOT_0 boot_config[1], FAST_BOOT[0] OFF 

3 SDM_FAST_BOOT_1 boot_config[2], FAST_BOOT[1] OFF 

4 SDM_FAST_BOOT_2 boot_config[3], FAST_BOOT[2] OFF 

5 SDM_FAST_BOOT_3 boot_config[4] OFF 

6 CBL_PWR_N CBL OFF 
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Table 1-4. TurboX C2290/CM2290 configuration 

SOC SKUx USB Support* OS Model 

QCM2290 

SKU1 3+16GB Type C LA/LE TurboX CM2290-EA 

SKU5 2+16GB Micro USB LA/LE TurboX CM2290-EA 

SKU14 2+16GB Type C LA/LE Turbox CM2290-NA 

QCS2290 

SKU2 2+16GB Type C LA TurboX C2290 

SKU4 2+16GB Micro USB LA TurboX C2290 

Ü NOTE: 

* indicates that different SKU series support different USB types (as listed above). 

The SKU series control the use of USB through  (SW1301 toggle 5). 

� SKU5 and SKU4 only support micro USB mode (SW1301 toggle 5 to ON). 

� SKU1, SKU2 and SKU14 only support Type C mode (SW1301 toggle 5 to OFF). 

1.4. Product diagram 

 

Figure 1-4. Block Diagram 

Ü NOTE: Camera module and TFT-LCD are accessories to the development kit.  
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Chapter 2. Flash Images 

Refer to TurboX C2290 CM2290 DK_LA Software Release Notes.  
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Chapter 3. Function Verification Test 

This chapter introduces the detailed testing steps on various functions. 

3.1. UART debug port 

3.1.1. Connect to ADB 

As different SKU series support different USB ports (refer to Table 1-4 for details), Micro USB port is taken for 

example as follows to introduce ADB connection procedure. 

Step 1. Connect the device to your PC via the Micro USB port (No. 30 in Figure 1-2). 

Step 2. Enter the following command and wait for ADB port to appear. 

Step 3. After the ADB port appears, enter the following commands to use the ADB. 

3.1.2. Connect over UART 

You cannot use ADB when the system crashes and cannot boot up normally. Instead, use the UART debug port 

to capture log information for analysis. 

Step 1. Connect the device to your PC via the UART debug port (No. 32 in Figure 1-2). 

Step 2. Use a UART tool you prefer, such as Minicom. 

A new serial port will be added to your PC after the device been connected. Select the new serial 

port, and configure it to 115200 8N1. Refer to Figure 3-1 for the configuration of Minicom 2.7. 

 

Figure 3-1. Minicom 2.7 Configuration 

Ü NOTE: UART debug cannot be used in perf/user version. 
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3.2. SD card slot 

No.19 in Figure 1-2 

Step 1. The SD card slot is hot-swappable. When inserted to the board, SD card shall automatically mount to 

a temporary file in /mnt/media_rw/<SD Card UUID>, for example: /mnt/media_rw/1914-2E34. Run 

the following command to check whether the SD card has already mounted to /mnt/media_rw/<SD 

Card UUID>. 

Step 2. Run the following commands to check the writing speed of the SD card. 

Step 3. Run the following commands to check the reading speed of the SD card. 

3.3. Display panel connector (for LCM) 

Step 1. Power off the device. 

Step 2. Connect the LCD panel to the board via the Display panel connector (No.48 in Figure 1-2). 

 

 

Figure 3-2. Connecting ili9881p LCD Panel 

Step 3. Connect the device to your computer via the UART debug port (No.32 in Figure 1-2). 
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Step 4. Set the Dip switches. Refer to Table 1-3 and Figure 3-3. 

� SW2200: Toggle 2 and 3 to ON 

� SW1301: Toggle 1 to OFF 

 

Figure 3-3. Set the Dip Switches 

Step 5. Press the Power on button (No.1 in Figure 1-2) to boot up the system (in normal mode). 
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Step 6. The Android Home Screen will be displayed on LCD panel, which means the touch panel can be 

operated normally. 

3.4. Type-C USB port 

No.28 in Figure 1-2 

3.4.1. Connect USB OTG cable 

Ü NOTE: As different SKU series support different USB ports (refer to Table 1-4 for details), Type-C port is 

taken for example as follows to introduce USB OTG. 

The board shall detect an external hub once connected by a Type-C USB OTG cable. Input  

for detailed information. 

Ü NOTE: When connecting an OTG cable, you need to toggle pin 5 of SW1301 to ON. 

Refer to Table 1-4 for details. 

3.4.2. Connect USB storage device 

Connect a USB storage device with a Type-C USB OTG cable. Input  for detailed information of the USB 

storage device. 
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3.4.3. Connect network cable 

Step 1. Plug in a USB Ethernet cable to the device and enter the following commands to test the network 

connection. 

 

Step 2. Perform a ping test. 

3.5. LED control 

 
Figure 3-4. Locate LEDs 
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Run the following commands to test LEDs. 

3.6. Buttons 

No.1 – No.5 in Figure 1-2 

Table 3-1. Button specifications 

Botton Device node 

Power on /dev/input/event0 

Volume up /dev/input/event2 

Volume down /dev/input/event0 

Force_USB Boot - 

Home key - 

Ü NOTE: The Force_USB BOOT button is used to force the system enter emergency download mode. 

Execute the following commands, then press the buttons respectively for the corresponding information. 
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3.7. Wi-Fi and Bluetooth connection

3.7.1. Connect to Wi-Fi network 

Step 1. Refer to Figure 3-5 to connect the Wi-Fi antenna to the board. 

 

Figure 3-5. Connect Wi-Fi/BT Antenna 

Step 2. Turn on your device. 

Step 3. Swipe downwards shortly from the top edge of the screen to enter Quick Settings bar. 

Step 4. Tap the Wi-Fi icon  to enetr into the Wi-Fi Settings. 

Step 5. Turn on Wi-Fi switch. 

Step 6. Tap the network name you prefer to connect and enter password (Networks that require password 

have a lock icon marked). 

Step 7. Confirm the connection with an IP obtained. 
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Step 8. Perform a ping test. 

3.7.2. Hotspot setup 

Step 1. Swipe downwards shortly from the top edge of your screen to enter Quick Settings bar. 

Step 2. Tap Hotspot icon . 

Ü NOTE: 

� If you cannot find the Hotspot icon , tap Edit icon  at the bottom-left corner of your 

screen and drag Hotspot icon  into your Quick Settings bar. 

� You can change the AP name and password by tapping Setting > Network and Internet > 

Hotspot & Tethering > Wi-Fi Hotspot 

Step 3. Use your phone to connect the Wi-Fi network you have set up. 

3.7.3. Connect to a Bluetooth-enabled device 

Step 1. Swipe downwards shortly from the top edge of the screen to enter Quick Settings bar. 

Step 2. Tap Bluetooth icon to turn on Bluetooth connection function. 

Step 3. Holding the Bluetooth icon to enter Bluetooth setting interface. 

Step 4. Tap Pair new device to search the Bluetooth-enabled device around. 

Ü NOTE: If you cannot find Pair new device option, check the Bluetooth list under Available devices, 

or tap More/ to refresh. 

Step 5. Tap the Bluetooth name to pair the Bluetooth-enabled device with your device. 

/
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3.8. Speaker connector 

Step 1. Refer to Figure 3-6 to connect a speaker to the board. 

 

Figure 3-6. Speaker Connectors 

Step 2. Push an mp3 file to your device. 

Step 3. Play the .mp3 file in Music Player, and the voice will come out from the speaker. 

3.9. Headset connector 

No.41 in Figure 1-2 

 

Figure 3-7. Headset Connector 
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Step 1. Boot up your system. 

Step 2. Push an mp3 file to your device. 

 

Step 3. Play the .mp3 file in Music Player, and the voice will come out from the handset. 

3.10. Camera module connector 

Two camera module connectors (No.8 and No.10 in Figure 1-2 ) are available. 

Default: Camera module connector 0. 

 

Figure 3-8. Camera Module Connectors 

Step 1. Set the Dip Switch. Refer to Table 1-3. 

� SW1301: Toggle 3 to OFF 

� SW1301: Toggle 4 to OFF 

� SW2200: Toggle 2 to ON 

� SW2200: Toggle 3 to ON 

Step 2. Boot up your system. 

Step 3. Open the Snapdragon Camera app to take pictures or record videos. 
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3.11. SIM card slot 

Step 1. Connect antennas to the board via the Primary antenna connector (No. 7 in Figure 1-2) and 

Discontinuous reception antenna connector (No. 22 in Figure 1-2). 

 

Figure 3-9. Antenna Connectors 

Step 2. Properly insert a SIM card to either of the SIM card slots (No.16 and No.17 in Figure 1-2) . 

 

Figure 3-10. SIM Card Slots 

Step 3. Boot up your system to check the LTE signal. 
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3.12. HDMI out 

Step 1. Power off the device. 

Step 2. Connect an HDMI cable to the board via the HDMI out connector (No.27 in Figure 1-2). 

 

Figure 3-11. HDMI out 

Step 3. Set the Dip switches. Refer to Table 1-3. 

� SW1301: toggle 1 to ON 

� SW2200: toggle 2 to OFF 

� SW2200: toggle 3 to OFF 

Step 4. Press the Power on button to boot up the system. 

Step 5. Enter the following commands to start HDMI display. 

Then the following HDMI screen will appear. 

 

Figure 3-12. HDMI Screen 
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Step 6. If you need to switch back to the LCD display, set the DIP switches (see Step 4 of 3.3. Display panel 

connector (for LCM)) and enter the following commands: 

Ü NOTE: If there is no firmware programmed in the LT9611UXC chip of the DK board, after switching 

to HDMI output, the firmware of the lt9611uxc chip will be upgraded for the first time bootup, and 

the upgrade will be carried out automatically. Meanwhile, you can see the following upgrade log in 

the serial port. 

 

If the following log appears, it indicates that the lt9611uxc firmware has been successfully 

upgraded. Restart the system, and HDMI will be displayed normally. 
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Appendix 1. Compliance and Certificate Information 

Federal Communication Commission Interference Statement 

 

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two 

conditions: (1) This device may not cause harmful interference, and (2) this device must accept any 

interference received, including interference that may cause undesired operation. 

 

This equipment has been tested and found to comply with the limits for a Class B digital device, 

pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection 

against harmful interference in a residential installation. This equipment generates, uses and can 

radiate radio frequency energy and, if not installed and used in accordance with the instructions, 

may cause harmful interference to radio communications. However, there is no guarantee that 

interference will not occur in a particular installation. If this equipment does cause harmful 

interference to radio or television reception, which can be determined by turning the equipment off 

and on, the user is encouraged to try to correct the interference by one of the following measures: 

 

l Reorient or relocate the receiving antenna. 

l Increase the separation between the equipment and receiver. 

l Connect the equipment into an outlet on a circuit different from that 

to which the receiver is connected. 

l Consult the dealer or an experienced radio/TV technician for help. 

 

FCC Caution: 

Ø Any changes or modifications not expressly approved by the party responsible for compliance 

could void the user's authority to operate this equipment. 

Ø This transmitter must not be co-located or operating in conjunction with any other antenna or 

transmitter. 

Ø Operations in the 5.15-5.25GHz band are restricted to indoor usage only. 
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Radiation Exposure Statement: 

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled 

environment. This equipment should be installed and operated with minimum distance 20cm 

between the radiator & your body. 

 
This device is intended only for OEM integrators under the following conditions: 

1) The antenna must be installed such that 20 cm is maintained between the antenna 

and users, and the maximum antenna gain allowed for use with this device is 4.8 dBi. 

2) The transmitter module may not be co-located with any other transmitter or antenna. 

3) For portable usage condition, this module has been SAR evaluated in  

Product name: TurboX CM2290-NA, Model:TurboX CM2290-NA host with compliance result 

and can be used with this specific host as described in the certification filing. Other host or 

platform needs separate approval. 

 

As long as 3 conditions above are met, further transmitter test will not be required. However, the 

OEM integrator is still responsible for testing their end-product for any additional compliance 

requirements required with this module installed 

 

IMPORTANT NOTE: In the event that these conditions can not be met (for example certain laptop 

configurations or co-location with another transmitter), then the FCC authorization is no longer 

considered valid and the FCC ID can not be used on the final product. In these circumstances, the 

OEM integrator will be responsible for re-evaluating the end product (including the transmitter) and 

obtaining a separate FCC authorization. 

 

End Product Labeling 

This transmitter module is authorized only for use in device where the antenna may be installed 

such that 20 cm may be maintained between the antenna and users. The final end product must be 

labeled in a visible area with the following: “Contains FCC ID:  2AOHHCM2290NA”. The grantee's 

FCC ID can be used only when all FCC compliance requirements are met. 

 

Manual Information To the End User 

The OEM integrator has to be aware not to provide information to the end user regarding how to 

install or remove this RF module in the user’s manual of the end product which integrates this 

module. The end user manual shall include all required regulatory information/warning as show in 

this manual. 

Flex Antenna Gain :  

BT and 2.4 Wi-Fi: 3 dBi 

5G Wi-Fi: 4 dBi  

LTE: 4.8 dBi
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Appendix 2. Notices 

Thundercomm may have patents or pending patent programs covering subject matter described in this 

document. The furnishing of this document does not give you any license to these patents. You can send 

license inquiries to service@thundercomm.com. 

THUNDERCOMM PROVIDES THIS PUBLICATION "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS 

OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT, 

MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Some jurisdictions do not allow disclaimer of 

express or implied warranties in certain transactions; therefore, this statement may not apply to you. 

Changes are made periodically to the information herein; these changes will be incorporated in new editions 

of the publication. To provide better service, Thundercomm reserves the right to improve and/or modify the 

products and software programs described in the manuals, and the content of the manual, at any time without 

additional notice. 

The software interface and function and hardware configuration described in the manuals included with your 

development board or system on module might not match exactly the actual configuration of that you have 

purchased. For the configuration of the product, refer to the related contract (if any) or product packing list, 

or consult the distributor for the product sales. Thundercomm may use or distribute any of the information 

you supply in any way it believes appropriate without incurring any obligation to you. 

The products described in this document are not intended for use in implantation or other life support 

applications where malfunction may result in injury or death to persons. The information contained in this 

document does not affect or change Thundercomm product specifications or warranties. Nothing in this 

document shall operate as an express or implied license or indemnity under the intellectual property rights of 

Thundercomm or third parties. All information contained in this document was obtained in specific 

environments and is presented as an illustration. The result obtained in other operating environments may 

vary. 

The information of this document should not be as any invitation for offer or any advice to the visitors. Please 

consult the professional comments from the sales consultant prior to do any actions of investment or purchase. 

Thundercomm may use or distribute any of the information you supply in any way it believes appropriate 

without incurring any obligation to you. 

Any references in this publication to non-Thundercomm Web sites are provided for convenience only and do 

not in any manner serve as an endorsement of those Web sites. The materials at those Web sites are not part 

of the materials for this Thundercomm product, and use of those Web sites is at your own risk. Thundercomm 

shall not be responsible for the content of the third party. 

Any performance data contained herein was determined in a controlled environment. Therefore, the result 

obtained in other operating environments may vary significantly. Some measurements may have been made 

on development-level systems and there is no guarantee that these measurements will be the same on 

generally available systems. Furthermore, some measurements may have been estimated through 

extrapolation. Actual results may vary. Users of this document should verify the applicable data for their 

specific environment. 

This document is copyrighted by Thundercomm and the property right of the date mentioned in this document, 

including but not limited trademarks, patents, copyrights, trade name etc. are not covered by any open-source 

license. Thundercomm may update this document at any time without notice. 

Anyone doesn’t have the right to amend, reprint, republication, reproduce, transmit, distribute or any other 

way to use this document in business or public purpose without the prior written consent by Thundercomm. 

E-mail messages sent to Thundercomm via the Internet are not guaranteed to be completely 

secure.Thundercomm shall not be liable for any loss incurred by the surfer when transmitting any information 

over the Internet or for any loss incurred by Thundercomm when sending any information over the Internet 

at your request. 
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Thundercomm has all rights under other relevant exemptions provided by laws and regulations, and 

Thundercomm's failure to claim or delay in claiming such rights shall not be deemed to be a waiver of such 

rights by Thundercomm. 

Thundercomm reserves the right of final interpretation of this document.  
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Appendix 3. Trademarks 

Thundercomm, Thundercomm TurboX, TURBOX, Thundersoft turbox are trademarks of Thundercomm 

Corporation or its associate companies in China and/or other countries. Intel, Intel SpeedStep, Optane, and 

Thunderbolt are trademarks of Intel Corporation or its subsidiaries in the U.S. and/or other countries. 

Microsoft, Windows, Direct3D, BitLocker, and Cortana are trademarks of the Microsoft group of companies. 

Mini DisplayPort (mDP), DisplayPort, and VESA are trademarks of the Video Electronics Standards Association. 

The terms HDMI and HDMI High-Definition Multimedia Interface are trademarks or registered trademarks of 

HDMI Licensing LLC in the United States and other countries. Wi-Fi, Wi-Fi Alliance, WiGig, and Miracast are 

registered trademarks of Wi-Fi Alliance. USB-C is a registered trademark of USB Implementers Forum. All other 

trademarks are the property of their respective owners. 


