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Approval Sheet

(產品承認書)

產品名稱 (Product) Bluetooth USB-C Dongle (nRF52840) 

  deployed MDBT50Q-P module 

產品型號 (Model No.) MDBT50Q-CX-40 

產品料號 (Part No.) MD – 240A7 – 001 (Raytac Logo) 

  MD – 240A7 – 002 (No Logo) 

Working distance of MDBT50Q-CX-40

⚫ 1Mbps: up to 250 meters in open space.

⚫ 2Mbps: up to 120 meters in open space.



 

2 

Index

1. Overall introduction ...................................................................................................... 4 

1.1. Applications .......................................................................................................... 4 

1.2. Features ............................................................................................................... 5 

 

2. Product dimension ........................................................................................................ 6 

 

3. Main chip solution ......................................................................................................... 7 

 

4. Shipment packaging information ................................................................................. 7 

4.1. Label ..................................................................................................................... 8 

4.2. Tray specifications ................................................................................................ 9 

 

5. Specification ................................................................................................................ 10 

5.1. Recommended operating conditions .................................................................. 10 

5.2. Absolute maximum ratings ................................................................................. 10 

5.3. Electrical specifications ........................................................................................ 11 

 

6. Block diagram .............................................................................................................. 17 

 

7. Antenna ........................................................................................................................ 18 

7.1. MDBT50Q-P ....................................................................................................... 18 

 

8. Reference circuit ......................................................................................................... 20 

 

9. Programming pin ......................................................................................................... 22 

 

10. Certification ................................................................................................................. 23 

10.1. Declaration ID for Bluetooth ................................................................................ 23 

10.2. FCC certificate (USA) ......................................................................................... 25 

10.3. TELEC certificate (Japan) ................................................................................... 27 

10.4. NCC certificate (Taiwan) ..................................................................................... 28 

10.5. IC certificate (Canada) ........................................................................................ 29 

10.6. SRRC certificate (China) .................................................................................... 31 

10.7. KC certificate (South Korea) ............................................................................... 32 

10.8. CE(EU) test report .............................................................................................. 33 

10.9. RCM (Australia & New Zealand) test report ........................................................ 35 

10.10. RoHs & Reach report .......................................................................................... 37 

 

11. Notes and Cautions ..................................................................................................... 38 

 



 

3 

12. Basic facts for nRF52 chip ......................................................................................... 39 

 

13. Useful links .................................................................................................................. 40 

 

14. USB driver for windows .............................................................................................. 40 

 

Full list of Raytac’s WiFi Modules ..................................................................................... 41 

 

Full list of Raytac’s Bluetooth Modules ............................................................................ 42 

 

Release Note ....................................................................................................................... 46 



 

 

4 

1. Overall introduction
Raytac’s MDBT50Q-CX-40 is a BT 5.4 stack (Bluetooth low energy or BLE) USB-C dongle 

designed based on Nordic nRF52840 SoC solution, which incorporates: GPIO, PWM and 

USB interfaces for connecting peripherals and sensors.

Features:

1. Embedded 2.4GHz transceiver supports Bluetooth 5.4 (          )), IEEE 802.15.4 

(          & Zigbee) & 2.4Ghz RF & ANT+ upon customer’s preference.

2. Compact size with (L) 26.2 x (W) 15.1 x (H) 6.8 mm.(excluding Type C USB Connector)

3. Low power requirements, ultra-low peak, average and idle mode power consumption.

4. Be compatible with a large installed base of mobile phones, tablets and computers.

5. Fully coverage of BLE software stack. 

6. BLE & RF transmission switching helps products fit all operation systems and most

hardware. 

7. This is a plug-in USB-C dongle without front side or back side differentiation ;  

Try to get better wireless signal by putting the compliance /RF ID claim side UP.

1.1. Applications
‧IoT Networks

‧Smart home (such as door locks, lighting) sensors and controllers

‧Smart city sensor networks 

‧Industrial IoT sensors and controllers

‧Connected white goods

‧Personal Area Networks

‧Health / fitness sensor and monitor device

‧Medical device

‧Advanced wearables  

‧Gateway for smart watches or connected health 

‧Advanced personal fitness devices 

‧Virtual/Augmented Reality applications

‧High performance HID Controllers

‧Mesh Network
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1.2. Features
‧Bluetooth 5, IEEE 802.15.4, 2.4 GHz transceiver

‧-95dBm sensitivity in 1Mbps Bluetooth low energy (BLE) mode

‧-103dBm sensitivity in 125Kbps BLE mode (long range)

‧+8 dBm TX power (down to -20 dBm in 4 dB steps)

‧On-air compatible with nRF52, nRF51, nRF24L and nRF24AP Series

‧Programmable output power from +8dBm to -20dB

‧RSSI (1dB resolution)

‧Supported data rates:

‧Bluetooth 5: 2 Mbps, 1 Mbps, 500 kbps, 125 kbps

‧IEEE 802.15.4-2006: 250 kbps

‧Proprietary 2.4 GHz: 2 Mbps, 1 Mbps

‧ARM Cortex –M4 32-bit processor with FPU, 64 MHz

‧Memory: 1MB flash / 256KB RAM

‧HW accelerated security

‧ARM TrustZone Cryptocell 310 security subsystem

‧128 bit AES / ECB / CCM / AAR co-processor (on-the-fly packet encryption)

‧Interfaces on device

‧USB 2.0 full speed (12Mbps) controller

‧Programmable peripheral interconnect (PPI)

‧1 x Switch and max. 2 x LED (Default: 1x LED) 

‧EasyDMA automated data transfer between memory and peripherals.

‧4 x 4 channel pulse width modulator (PWM) units with EasyDMA

‧5 X 32-bit timers with counter mode

‧3 x 24-bit real-time counters (RTC)

‧Flexible power management

‧On-chip LDO regulators with automated low current modes

‧Automated peripheral power management

‧Fast wake-up using 64MHz internal oscillator

‧ Nordic SoftDevice ready and with support for concurrent multi-protocol
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2. Product dimension

DONGLE SIZE: (L) 32.85 x (W) 15.10 x (H) 6.8 mm
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3. Main chip solution

RF IC Module Crystal Frequency 

Nordic nRF52840 
MDBT50Q-P 

(PCB/Printed Antenna) 
32MHz 

4. Shipment packaging information

Production Code Logo on the casing 

MD-240A7-001 

Raytac Logo 

 

MD-240A7-002 

No Logo 

 

 - Unit Weight (with casing): 3.09 g (± 0.2 g)

 - Packaging Type: Anti-static Tray only

 - Minimum Package Quantity (MPQ): 35 pcs per Tray

 - Carton Contents: 280 pcs per carton (8 Full Trays + 1 Empty Tray Cover)

 - Dimension of Carton: (L) 37 x (W) 21 x (H) 13 cm

 - Gross Weight: approx. 1.83 kgs per full carton (contains 280 pcs)



 

 

8 

4.1. Label
Labels presented on the front and backside of USB-C dongle shown below.  

Surface protective Film applied on front side, which can be peeled off when use.

Label (Front) 
         Label (Back) 

        Compliance Info.  
 

 

 

 

 

 
Surface protective Film applied, 

Which can be peeled off when use. 

 

 

Note: The test reports & certificate can be referred in Chapter 10 
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4.2. Tray specifications
The USB-C Dongle will be packed in a tray (5x7=35pcs) for volume order.  

Tray Specification is presented as follows:
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5. Specification

5.1. Recommended operating conditions 

Contents below are extracted from “nRF52840 Product Specification v1.8”,  

Please refer to Nordic’s official release as the latest update.

5.2. Absolute maximum ratings 

https://infocenter.nordicsemi.com/pdf/nRF52840_PS_v1.8.pdf
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5.3. Electrical specifications

5.4. General radio characteristics 

5.5. Radio current consumption (Transmitter)
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5.6. Radio current consumption (Receiver)

5.7. Transmitter specification

5.8. RSSI specifications



 

 

13 

5.9. Receiver operation

5.10. RX selectivity
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5.11. RX intermodulation
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5.12. Radio timing parameters
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5.13. CPU performance

5.14. Power management 
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6. Block diagram



 

 

18 

7. Antenna

7.1. MDBT50Q-P
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8. Reference circuit

System is working on high voltage mode, LDO only. VDD default supplies 3.0V.

⚫ External 32.768kHz is equipped on the USB-C dongle board.

⚫ Raytac Standard USB-C dongle has one LED (D1) mounted. 

2 LEDs (D1+D2) is feasible for production (With prior discussion) 

Please come to Raytac service center (sales team) for more details if you need 2 LEDs. 
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Publish: 19-June-2024 



 

 

22 

9. Programming pin 
Here’s the drawing indicates the programming pin (SWDIO, SWCLK) for jump wire 

programming or for debug mode.

This USB-C Dongle is pre-programmed with Raytac production test code as well as 

built in bootloader.  

You can execute USB DFU(Device Firmware Update) to flash your own firmware to USB-C 

dongle without hardware wiring. 

User Guidance can be found and referred at : 

User Manual of MDBT50Q-CX (nRF52840 USB-C Dongle)

Here is Gerber file to make programming jig for mass programming.

––

https://raytac.blog/2024/07/10/firmware-coding-dfu-onto-mdbt50q-rxuser-manual-of-mdbt50q-cx-nrf52840-usb-c-dongle/
https://www.raytac.com/document/index.php?index_m_id=14
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10. Certification

10.1. Declaration ID for Bluetooth

BT 5.4

BT 5.2

BT 5.1
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Profile Description Service Description 

Alert Notification Profile Alert Notification Service 

Blood Pressure Profile 
Blood Pressure Service 

Device Information Service 

Cycling Speed & Cadence Profile 
Cycling Speed & Cadence Service 

Device Information Service 

Glucose Profile 
Glucose Service 

Device Information Service 

Health Thermometer Profile 
Health Thermometer Service 

Device Information Service 

Heart Rate Profile 
Heart Rate Service 

Device Information Service 

HID over GATT Profile 
HID Service 

Battery Service 

Proximity Profile 

Link Loss Service 

Immediate Alert Service 

TX Power Service 

Running Speed & Cadence Profile 
Running Speed & Cadence Service 

Device Information Service 

Time Profile Time Profile Service 

Glucose Profile (Central)  

Mesh Profile 
Mesh Provisioning Service 

Mesh Proxy Service 
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10.2. FCC certificate (USA)
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10.3. TELEC certificate (Japan)
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10.4. NCC certificate (Taiwan) 
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10.5. IC certificate (Canada)
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10.6. SRRC certificate (China)
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10.7. KC certificate (South Korea) 
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10.8. CE(EU) test report 
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10.9. RCM (Australia & New Zealand) test report 
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10.10. RoHs & Reach report

Visit “Support” page at our website to get the document.

https://www.raytac.com/document/index.php?index_m_id=13
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11. Notes and Cautions
Dongle is not designed to last for a lifetime. Like most electronic products, it is expected to 

be worn out after continuous usage over several years. To assure that the product will 

perform better and last longer, please make sure you:

⚫ Follow the guidelines of this document while working with the product. Any discrepancy 

of core Bluetooth technology and technical specification of IC should refer to the 

definition of Bluetooth Organization and Nordic Semiconductor as final reference.

⚫ Do not supply voltage that is not within range of specification.

⚫ Eliminate static electricity at any cost when working with the dongle without casing as it 

may cause damage to the PCBA. It is highly recommended using anti-ESD 

measurements when working with the dongle without casing or during assembly to 

prevent damage from real-life ESD events.

⚫ Do not expose modules under direct sunlight for longer periods of time. Dongles should 

be kept away from humid and salty air conditions, and any corrosive gasses or 

substances. Store it within -40℃ to +75℃ before and after installation.

⚫ Avoid any physical shock or intense stress to the dongle or its surface.

⚫ Do not wash the dongle. No-Clean Paste is used in production. Washing it will oxidize 

the metal shield on the module and have chemistry reaction with No-Clean Paste. 

Functions of the dongle are not guaranteed if it has been washed.

The dongle is not suitable for life support devices or systems and is not allowed to be used in 

destructive devices or systems in any direct or indirect ways. The customer agrees to 

indemnify Raytac for any losses when using dongle(s) in applications such as the ones 

described above.

⚫ The USB-C dongle may not function properly with those type-C hubs/device which is 

lack of type-C driver /certification.
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12. Basic facts for nRF52 chip
Below comparison chart shows basic spec for Nordic nRF52 family, which is helpful for you 

to understand the differences between each SoCs. Any discrepancy shall refer to Nordic’s 

technical document as final reference.

Visit Raytac product page for comprehensive module Sku of each item.

https://www.raytac.com/product/
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13. Useful links

⚫ Nordic Infocenter: https://infocenter.nordicsemi.com/index.jsp 

All the necessary technical files and software development kits of Nordic’s chip are on 

this website.

⚫ Nordic DevZone: https://devzone.nordicsemi.com/questions/ 

A highly recommended website for firmware developers. Interact, discuss and consult 

with other fellow developers and Nordic’s employees to get answers to your questions. 

The site also includes tutorials in detail to help you get started.

⚫ Official Page of nRF52840 : https://www.nordicsemi.com/eng/Products/nRF52840

A brief introduction to nRF52840 and download links for Nordic’s developing software 

and SoftDevices.

14. USB driver for windows
Please check “Support” page of our website to download.

Note: It is NOT necessary to download the USB Driver when you’re using Linux system.

https://infocenter.nordicsemi.com/index.jsp
https://devzone.nordicsemi.com/questions/
https://www.nordicsemi.com/eng/Products/nRF52840
https://www.raytac.com/document/index.php?index_m_id=14
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Full list of Raytac’s WiFi Modules

⚫ AN7002Q Series (QFN Package IC)

Series 
Nordic 

Solution Raytac No. 
IC 

Ver. Antenna Size Weight 

AN7002Q nRF7002 

AN7002Q 1 
Chip 

Antenna 17.1 x 10.8 x 2.1 mm 
0.78 

(±0.02g) 

AN7002Q-P 1 
PCB 

Antenna 17.1 x 10.8 x 2.1 mm 
0.79 

(±0.02g) 

AN7002Q-U 1 
u.FL 

Connector 16.4 x 10.8 x 2.1 mm 
0.85 

(±0.02g) 
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Full list of Raytac’s Bluetooth Modules

⚫ AN54H20 Series   ~ Coming soon

⚫ AS1262 Series (QFN Package IC) ~ Coming soon

⚫ AN54L15Q series (QFN package IC)

Series 
Nordic 

Solution Raytac No. 
IC 

Ver. Antenna RAM 
Flash 

Memory 

AN54L15Q 

nRF54L15 AN54L15Q 1 
Chip 

Antenna 256 kb 1.5 MB 

nRF54L15 AN54L15Q-P 1 
PCB 

Antenna 256 kb 1.5 MB 

nRF54L15 AN54L15Q-U 1 
u.FL 

Connector 256 kb 1.5 MB 

⚫ MDBT53 Series (WLCSP Package IC)

Series 
Nordic 

Solution Raytac No. 
IC 

Ver. Antenna RAM 
Flash 

Memory 

MDBT53 nRF5340 MDBT53-1M 1 
Chip 

Antenna 512 kb 1 MB 

MDBT53-P nRF5340 MDBT53-P1M 1 
PCB 

Antenna 512 kb 1 MB 

MDBT53-U nRF5340 MDBT53-U1M 1 
u.FL 

Connector 512 kb 1 MB 

⚫ MDBT53V Series (WLCSP Package IC)

Series 
Nordic 

Solution Raytac No. 
IC 

Ver. Antenna RAM 
Flash 

Memory 

MDBT53V nRF5340 MDBT53V-1M 1 
Chip 

Antenna 512 kb 1 MB 

MDBT53V-P nRF5340 MDBT53V-P1M 1 
PCB 

Antenna 512 kb 1 MB 
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⚫ MDBT50 Series (QFN Package IC)

Series 
Nordic 

Solution Raytac No. 
IC 

Ver. Antenna RAM 
Flash 

Memory 

MDBT50 

nRF52820 MDBT50-256R 1 
Chip 

Antenna 

32 kb 256 kb 

nRF52833 MDBT50-512K 1 128 kb 512 kb 

MDBT50-P 

nRF52820 MDBT50-P256R 1 
PCB 

Antenna 

32 kb 256 kb 

nRF52833 MDBT50-P512K 1 128 kb 512 kb 

⚫ MDBT50Q Series (aQFN Package IC)

Series 
Nordic 

Solution Raytac No. 
IC 

Ver. Antenna RAM 
Flash 

Memory 

MDBT50Q 

nRF52840 MDBT50Q-1MEN 3 

Chip 

Antenna 

256 kb 1 MB 

nRF52840 MDBT50Q-1MV2 2 

nRF52833 MDBT50Q-512K 1 128 kb 512 kb 

MDBT50Q-P 

nRF52840 MDBT50Q-P1MEN 3 

PCB 

Antenna 

256 kb 1 MB 

nRF52840 MDBT50Q-P1MV2 2 

nRF52833 MDBT50Q-P512K 1 128 kb 512 kb 

MDBT50Q-U 

nRF52840 MDBT50Q-U1MEN 3 

u.FL 

Connector 

256 kb 1 MB 

nRF52840 MDBT50Q-U1MV2 2 

nRF52833 MDBT50Q-U512K 1 128 kb 512 kb 

Dongle 

nRF52840 

MDBT50Q-RX 1, 2 

PCB 

Antenna 

256 kb 1 MB 

MDBT50Q-CX-40 1 

nRF52833 MDBT50Q-CX-33 1 128 kb 512 kb 
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⚫ MDBT42T Series (WLCSP Package IC)

Series 
Nordic 

Solution Raytac No. 
IC 

Ver. Antenna RAM 
Flash 

Memory 

MDBT42T 

nRF52805 

MDBT42T-192K 

1 

Chip 

Antenna 
24 kb 192 K 

MDBT42T-P MDBT42T-P192K 
PCB 

Antenna 

⚫ MDBT42TV Series (WLCSP Package IC)

Series 
Nordic 

Solution Raytac No. 
IC 

Ver. Antenna RAM 
Flash 

Memory 

MDBT42TV 

nRF52805 

MDBT42TV-192K 

1 

Chip 

Antenna 
24 kb 192 K 

MDBT42TV-P MDBT42TV-P192K 
PCB 

Antenna 

⚫ MDBT42 Series (WLCSP Package IC)

Series 
Nordic 
Solution 

Raytac No. 
IC 

Ver. 
Antenna RAM 

Flash 
Memory 

MDBT42 

nRF52832 

MDBT42-512KV2 

2 

Chip 
Antenna 

64 kb 512 K 

MDBT42-P MDBT42-P512KV2 
PCB 
Antenna 

⚫ MDBT42V Series (WLCSP Package IC)

Series 
Nordic 

Solution Raytac No. 
IC 

Ver. Antenna RAM 
Flash 

Memory 

MDBT42V 

nRF52832 

MDBT42V-512KV2 

2 

Chip 

Antenna 
64 kb 512 K 

MDBT42V-P MDBT42V-P512KV2 
PCB 

Antenna 
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⚫ MDBT42Q Series (QFN Package IC)

Series 
Nordic 
Solution Raytac No. 

IC 
Ver. Antenna RAM 

Flash 
Memory 

MDBT42Q 

nRF52832 MDBT42Q-512KEN 3 

Chip 

Antenna 

64 kb 512 K 

nRF52832 MDBT42Q-512KV2 2 

nRF52810 MDBT42Q-192KV2 2 

24 kb 192 K 

nRF52811 MDBT42Q-192KL 1 

MDBT42Q-P 

nRF52832 MDBT42Q-P512KEN 3 

PCB 

Antenna 

64 kb 512 K 

nRF52832 MDBT42Q-P512KV2 2 

nRF52810 MDBT42Q-P192KV2 2 

24 kb 192 K 

nRF52811 MDBT42Q-P192KL 1 

MDBT42Q-U 

nRF52832 MDBT42Q-U512KEN 3 
u.FL 
Connector 64 kb 512 K 

nRF52832 MDBT42Q-U512KV2 2 

⚫ MDBT40 Series

Series 
Nordic 
Solution 

Raytac No. 
IC 

Ver. 
Antenna RAM 

Flash 
Memory 

MDBT40 nRF51822 

MDBT40-256V3 

3 
Chip 
Antenna 

16 kb 256 K 

MDBT40-256RV3 32 kb 256 K 

MDBT40-P nRF51822 

MDBT40-P256V3 

3 
PCB 
Antenna 

16 kb 256 K 

MDBT40-P256RV3 32 kb 256 K 
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Release Note
⚫ 2024/07/26: Version 0.1: Preliminary.

⚫ 2024/12/05: Version 0.2: Preliminary. 

(1) Updated reference circuit in Chapter 8.

(2) Updated shipment packaging info and tray specifications in Chapter 4.

(3) Updated block diagram info in Chapter 6.

⚫ 2025/05/13 1ST release.

(1) Updated overall introduction info in Chapter 1.

(2) Updated Label (Back) info in Chapter 4.1.

(3) Updated Schematic in Chapter 8.

(4) Add FCC, EMC, Canada IC and CE test report in Chapter 10.

(5) Updated NCC, KC certificate in Chapter 10.

(6) Add CE, RCM test report in Chapter 10.

(7) Add ROHS & REACH content in Chapter 10.

(8) Updated content in Chapter 12 and 14.

(9) Updated list of Raytac’s Model no.

(10) Add list of WiFi Model no.

(11) Updated service email address info.

 


