l. RAYTAC Shiz B PR € F B 75 FRox 2 Version: 0.1
Raytac Corporation
www.raytac.com Tel: +8);6-2-3234~0208 pMail: service@raytac.com Issued Date: 2024/07/26

Approval Sheet
(A &KiRE)

A& &4 (Product) Bluetooth USB-C Dongle (nRF52840)

deployed MDBT50Q-P module

A &A%, (Model No.) MDBT50Q-CX-40

A &g (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.
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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 ( £ Bluetooth’ ), IEEE 802.15.4

(@9 Trrean & Zigbee) & 2.4Ghz RF & ANT* upon customer’s preference.

Compact size with (L) 26.2 x (W) 15.1 x (H) 6.8 mm.(excluding Type C USB Connector)
Low power requirements, ultra-low peak, average and idle mode power consumption.
Be compatible with a large installed base of mobile phones, tablets and computers.

Fully coverage of BLE software stack.

2R T

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

7. Thisis a plug-in USB-C dongle without front side or back side ; Try to get better wireless
distance by putting the QR Code side UP.

1.1. Applications

+ loT Networks
- Smart home (such as door locks, lighting) sensors and controllers
- Smart city sensor networks
- Industrial loT sensors and controllers
- Connected white goods

» Personal Area Networks
» Health / fithess sensor and monitor device
+ Medical device

- Advanced wearables
- Gateway for smart watches or connected health
- Advanced personal fithess devices
- Virtual/Augmented Reality applications

- High performance HID Controllers
+ Mesh Network



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
- 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 DC/DC and LDO regulators with automated low current modes
- Automated peripheral power management
- Fast wake-up using 64MHz internal oscillator
« 0.4uA at 3V in System OFF mode, no RAM retention
- 1.5uA at 3V in System ON mode, no RAM retention, wake on RTC

Nordic SoftDevice ready and with support for concurrent multi-protocol



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

_ MDBT50Q-P
Nordic nRF52840 , 32MHz
(PCB/Printed Antenna)

4. Shipment Packaging Information

Production Code Logo on the casing

Raytac Logo

MD-240A7-001

MD-240A7-002

- Unit Weight (with casing): 2.99 g (= 0.2 g)

- Packaging Type: Anti-static Tray only

- Minimum Package Quantity (MPQ): 40 pcs per Tray

- Carton Contents: 600 pcs per carton (15 Full Trays + 1 Empty Tray Cover)
- Dimension of Carton: (L) 31 x (W) 25 x (H) 22 cm

- Gross Weight: approx. 3.094 kgs per full carton (contains 600 pcs)



4.1. Label
Labels presented on the front and backside of USB-C dongle. Surface protective Film
applied, can be peeled off when use.

QR Code Certification Info

Label (Front) (Back) (QR Code access)

Raytac Corporation

FCC ID: SH6MDBT50Q

IC: 8017A-MDBTS0Q E:
CMIITID: 2018DJ5128  'wemm

(O o %

RAYTAC Model No.: MDBTSOQ CX

& [€C€ea

Surface protective Film applied, [R] 018-180280 Made in Taiwan
can be peeled off when use.

Note: The test reports & certificate can be referred in Chapter 10



4.2. Tray Specifications
The USB-C Dongle will be packed in a tray (4x10=40pcs) for volume order.
Tray Specification is presented as follows:
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5. Specification

5.1. Recommended operating conditions

Symbol Parameter Min. Nom. Max. Units
VDDH VDDH supply voltage, independent of DCDC enable 25 3.7 5.5 v
VBUS VBUS USB supply voltage 4.35 5.0 5.5 v

TA Operating emperature -40 25 85 °C

T Junction emperature S0 43

tr voDH Supply rise time (0V 0 3.7 V) 100 ms

Importan: The on-chip power-on reset circuitry may not function properly for rise times longer than the specified maximum.

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

Note Min. Max. Unit
Supply voltages
VDDH -0.3 +5.8 v
VBUS -0.3 +5.8 v
VSS 0 v
1/0 pin voltage
Vijo, VDD 3.6 V -0.3 VDD +0.3 v
Vi/o, VDD >3.6 V -0.3 3.9 v
NFC antenna pin current
INFc1/2 80 mA
Radio
RF input level 10 dBm
Environmental aQFNm73 package
Storage temperature -40 +125 °C
MSL Moisture Sensitivity Level 2
ESD HBM Human Body Model 2 kv
ESD HBM Class Human Body Model Class 2
ESD CDM Charged Device Model 450 \Y
Flash memory
Endurance 10 000 write/erase cycles
Retention at 85 °C 10 years

10


https://infocenter.nordicsemi.com/pdf/nRF52840_PS_v1.8.pdf

5.3. Electrical Specifications

5.3.1. General Radio Characteristics

Symbol Description Min. Typ. Max. Units
fop Operating frequencies 2360 2500 MHz
fpLL,cH,sp PLL channel spacing 1 MHz
foETA, 1M Frequency deviation @ 1 Mbps +170 kHz
fDELTA,BLE,1M Frequency deviation @ BLE 1 Mbps +250 kHz
foETa,2Mm Frequency deviation @ 2 Mbps +320 kHz
fDELTA,BLE,2M Frequency deviation @ BLE 2 Mbps +500 kHz
fskpps On the air data rate 2000 kbps
fchip,IEEE 8202.15.4 Chip rate in IEEE 802.15.4 mode 2000 kchips
5.3.2. Radio Current Consumption (Transmitter)
Symbol Description Min. Typ. Max. Units
Iy, pLUSEdBM,DCDC TX only run current (DC/DC, 3 V) Pge = +8 dBm 14.8 mA
Iy pLUsEdEM TX only run current Ppe = +8 dBm 32.7 mA
Iy, pLUSAdBM, DCDC TX only run current (DC/DC, 3 V) Pgg = +4 dBm 9.6 mA
I PLUS4dEM TX only run current Pgg = +4 dBm 21.4 mA
Ix,0deM,DCDC,5V, TX only run current (DC/DC, 5 V, REGO out = 3.3 V)Pre=0 3.0 mA
REGOHIGH
dBm
Itx,0d8M,DCDC,5v,REGOL TX only run current (DC/DC, 5 V, REGO out = 1.8 V)Pge = 0 3.0 mA
dBm
Ix,0dBM,DCDC TX only run current (DC/DC, 3 V)Pgg = 0 dBm 4.8 mA
I,0deM TX only run current Pge = 0 dBm 10.6 mA
I minusadem,pcoc TX only run current DC/DC, 3 V Pre = -4 dBm 3.1 mA
I, MINUS4dBM TX only run current Pge = -4 dBm 8.1 mA
I MinUsadBm,Dcpc TX only run current DC/DC, 3 V Pre =-8 dBm 3.3 mA
Iy, MINUSBdBM TX only run current Pgg = -8 dBm 7.2 mA
It MINUS12dBM,Depc TX only run current DC/DC, 3 V Pge =-12 dBm 3.0 mA
I, MINUS12dBM TX enly run current Pge=-12 dBm 6.4 mA
I, minUsi6dem,Dcpc  TX only run current DC/DC, 3 V Pgg = -16 dBm 2.8 mA
I, MINUS16dBM TX only run current Pgg=-16 dBm 6.0 mA
Ity mINUS20dBM,Depc - TX only run current DC/DC, 3 V Pgg = -20 dBm 2.7 mA
I, MINUS20dBM TX enly run current Pgg = -20 dBm 5.6 mA
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ITX,MINUSdOdBM,DCDC T only run current DC)(DC, 3V Pgr=-40 dBm

I, MINUS40dBM
IsTARTTX, DCDC

IsTaRTTX

TX only run current Pge = -40 dBm
TX start-up current DC/DC, 3V, Pge = 4 dBm

TX start-up current, Pge =4 dBm

23 mA
4.6 - mA
5.2 mA
11.0 mA

5.3.3. Radio Current Consumption (Receiver)

Irx,1Mm,DCDC
IRx,1m
Irx,2m,DCDC
IRx,2m
ISTART,RX,1M,DCDC

ISTART,RX,1M

RX only run current (DC/DC, 3 V) 1 Mbps / 1 Mbps BLE

RX only run current (LDO, 3 V) 1 Mbps / 1 Mbps BLE

RX only run current (DC/DC, 3 V) 2 Mbps / 2 Mbps BLE

RX only run current (LDO, 3 V) 2 Mbps / 2 Mbps BLE

RX start-up current (DC/DC, 3 V) 1 Mbps / 1 Mbps BLE

RX start-up current 1 Mhps / 1 Mbps BLE

5.3.4. Transmitter Specification

4.6 - mA
04 - mA
52 - mA
111 - mA
3.7 mA
6.7 mA

Pre
PRrrc
PRrecr
PRre11
Pre2,1
PRrr1,2
PRre2,2

Evm

Maximum output power

RF power control range

RF power accuracy

1st Adjacent Channel Transmit Power 1 MHz (1 Mbps)
2nd Adjacent Channel Transmit Power 2 MHz (1 Mbps)
1st Adjacent Channel Transmit Power 2 MHz (2 Mbps)
2nd Adjacent Channel Transmit Power 4 MHz (2 Mbps)

Error vector magnitude IEEE 802.15.4

Pharm2nd, IEEE 802.15.4 2nd harmonics in IEEE 802.15.4 mode

Pharerd, |EEE 802.15.4 3rd harmonics in IEEE 802.15.4

5.3.5. RSSI Specifications

8.0 . dBm
28.0 dB
+4 dB
-24.8 . dBc
-54.0 . dBc
-25 . dBc
-54.0 . dBc
8 %rms
-51.0 . dBm
-48.0 . dBm

RSSlacc
RSSIgesoruTion
RSSlpegion

RSSlsermie

RSSI accuracy valid range -90 to -20 dBm
RSSI resolution
RSSI sampling time from RSSI_START task

RSSI settling time after signal level change

12 dB
1 dB
0.25 us
15 Ks



5.3.6. Receiver Operation

Symbol
Prx,max

Psens,mim
Psens,mam

PSENS,IT,SF‘,IM,BLE

PSENS,IT,LP,lM,BLE

Ps ENS,IT,SP,2M,BLE

PSENS,IT,B[E LE125k
PSENS,IT,B[E LE500k

PSENS,IEEE 802.15.4

Description Min.
Maximum received signal strength at < 0.1% PER

Sensitivity, 1 Mbps nRF mode ideal transmitter®

Sensitivity, 2 Mbps nRF mode ideal transmitter?

Sensitivity, 1 Mbps BLE ideal transmitter, packet length < 37
bytes BERzlE—E",3

Sensitivity, 1 Mbps BLE ideal transmitter, packet length > 128
bytes BER:1E—44

Sensitivity, 2 Mbps BLE ideal transmitter, packet length < 37
bytes

Sensitivity, 125 kbps BLE mode

Sensitivity, 500 kbps BLE mode

Sensitivity in IEEE 802.15.4 mode

Typ. Max.

-93
-89

-95

-94

-103
-99

-100

1. Typical sensitivity applies when ADDRO is used for receiver address correlation. When ADDR[1...7] are used for
receiver address correlation, the typical sensitivity for this mode is degraded by 3 dB.

2. Same as above.
3. As defined in the Bluetooth Core Specification v4.0 Volume 6: Core System Package (Low Energy Controller Volume)

4. Equivalent BER limit < 10E-04

5.3.7. RX Selectivity

Symbol

C/liM,ma:hannel
C/l1m,-1MHz
C/lam,«1MHz
C/l1m,2MHz
C/l1m,+2MHz
C/lam,-3mHz
C/lim+3MHz
C/11M,£6MHz
C/llMBLE,co—ch'.annel
C/11MBLE -1MHz
C/l1MBLE +1MHz
C/l1MBLE,-2MHz
C/limBLE +2MHz
C/11MBLE,>3MHz
C/11MBLE,image
C/11MBLE, image, 1MHz

c/'ZM,co—channel

Description Min.

1Mbps mode, Co-Channel interference
1 Mbps mode, Adjacent (-1 MHz) interference
1 Mbps mode, Adjacent (+1 MHz) interference

1 Mbps mode, Adjacent (-2 MHz) interference

1 Mbps mode, Adjacent (+2 MHz) interference

1 Mbps mode, Adjacent (-3 MHz) interference

1 Mbps mode, Adjacent (+3 MHz) interference

1 Mbps mode, Adjacent (>6 MHz) interference

1 Mbps BLE mode, Co-Channel interference

1 Mbps BLE mode, Adjacent (-1 MHz) interference
1 Mbps BLE mode, Adjacent (+1 MHz) interference
1 Mbps BLE mode, Adjacent (-2 MHz) interference
1 Mbps BLE mode, Adjacent (+2 MHz) interference
1 Mbps BLE mode, Adjacent (>3 MHz) interference
Image frequency interference

Adjacent (1 MHz) interference to in-band image frequency

2 Mbps mode, Co-Channel interference

Typ. Max.

-10

-19

-38
-48

-50

-46
-50
-22
-35

10

Units

dBm

dBm

dBm

dBm

dBm

dBm

dBm
dBm

dBm

Units
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB

13



Symbol
C/lam,-2mHz
C/l2m,+2MHz
C/lam,-aMHz
C/lam,eamnz
C/lam,-sMHz
C/lam, +6MHz
C/lam, 212002
C/IZMBLE,co-channel
C/lameLe, 22MHz
C/1aMBLE, £4MH:z
C/laMBLE 26MHz
C/lamBLE,image
C/lamBLE,image, 2MHz

C/l1z5kBLE LR,
co-channel

C/1125k BLE LR,-1MHz
C/1125k BLE LR, +1MHz
C/1125k BLE LR,-2MH:z
C/l125k BLE LR, +2MHz
C/l125k BLE LR,>3MHz

C/1125k BLE LR,image

Remark: Wanted signal level at PIN =-67 dBm. One interferer is used, having equal modulation as the wanted signal. The input

Description Min.

2 Mbps mode, Adjacent (-2 MHz) interference

(-

2 Mbps mode, Adjacent (+2 MHz) interference

2 Mbps mode, Adjacent (-4 MHz) interference

2 Mbps mode, Adjacent (+4 MHz) interference

2 Mbps mode, Adjacent (-6 MHz) interference

2 Mbps mode, Adjacent (+6 MHz) interference

2 Mbps mode, Adjacent (>12 MHz) interference

2 Mbps BLE made, Co-Channel interference

2 Mbps BLE mode, Adjacent (+2 MHz) interference
2 Mbps BLE mode, Adjacent (x4 MHz) interference
2 Mbps BLE mode, Adjacent (6 MHz) interference
Image frequency interference

Adjacent (2 MHz) interference to in-band image frequency

125 kbps BLE LR mode, Co-Channel interference

125 kbps BLE LR mode, Adjacent (-1 MHz) interference
125 kbps BLE LR mode, Adjacent (+1 MHz) interference
125 kbps BLE LR mode, Adjacent (-2 MHz) interference
125 kbps BLE LR mode, Adjacent (+2 MHz) interference
125 kbps BLE LR mode, Adjacent (>3 MHz) interference

Image frequency interference

power of the interferer where the sensitivity equals BER = 0.1% is presented.

5.3.8. RX Intermodulation

Symbol

Pimp,5TH,1M

PiMD,5TH,1M,BLE

Pimp,5TH,2m

PiMD,5TH,2M,BLE

Remark: Wanted signal level at PIN = -64dBm. Two interferers with equal input power are used. The interferer closet in

Description Min.
IMD performance, 1 Msps, 5th offset channel, Packet length

<= 37 bytes

IMD performance, BLE 1 Msps, 5th offset channel, Packet

length <= 37 bytes

IMD performance, 2 Msps, 5th offset channel, Packet length

<= 37 bytes

IMD performance, BLE 2 Msps, 5th offset channel, Packet

length <= 37 bytes

Typ.

-4.0
-12
-28
-50
-55

-29

Typ.

-33

-30

-33

-31

Max.

Max.

Units
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB

dB
dB
dB
dB
dB

dB

Units

dBm

dBm

dBm

dBm

frequency is not modulated, the other interferer is modulated equal with the wanted signal. The input power of
the interferers where the sensitivity equals BER = 0.1% is presented.
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5.3.9. Radio Timing Parameters

Symbol

trxen,BLEIM

TIXEN, FAST,BLE, 1M

trxpis,BLE,1M

TRXEN,BLE, 1M

TRXEN,FASTBLE, 1M

trxpIs,BLE, 1M

trxpis,LE,2m

trxpIs,BLE,2M

tTXEN,\EEE 802.15.4

Description

Time between TXEN task and READY event after channel
FREQUENCY configured (1 Mbps BLE and 150 ps TIFS)

Time between TXEN task and READY event after channel
FREQUENCY configured (1 Mbps BLE with fast ramp-up and
150 ps TIFS)

When in TX, delay between DISABLE task and DISABLED
event for MODE = Nrf_1Mbit and MODE = Ble_1Mbit

Time between the RXEN task and READY event after channel
FREQUENCY configured (1 Mbps BLE)

Time between the RXEN task and READY event after channel
FREQUENCY configured (1 Mbps BLE with fast ramp-up)
When in RX, delay between DISABLE task and DISABLED

event for MODE = Nrf_1Mbit and MODE = Ble_1Mbit

When in TX, delay between DISABLE task and DISABLED
event for MODE = Nrf_2Mbit and MODE = Ble_2Mbit
When in RX, delay between DISABLE task and DISABLED
event for MODE = Nrf_2Mbit and MODE = Ble_2Mbit
Time between TXEN task and READY event after channel

FREQUENCY configured (IEEE 802.15.4)

trxen,FASTIEEE 802.15.4 Time between TXEN task and READY event after channel

tT)(DIS,IEEE 802.15.4

tR)(EN,IEEE 802.15.4

tRXEN,FAST,IEEE 802.15.4

tRXDIS,IEEE 802.15.4

tRX to-TX turnaround

FREQUENCY configured (IEEE 802.15.4 with fast ramp-up)
When in TX, delay between DISABLE task and DISABLED
event (IEEE 802.15.4)

Time between the RXEN task and READY event after channel
FREQUENCY configured (IEEE 802.15.4)

Time between the RXEN task and READY event after channel
FREQUENCY configured (IEEE 802.15.4 with fast ramp-up)
When in RX, delay between DISABLE task and DISABLED
event (IEEE 802.15.4)

Maximum TX-to-RX or RX-to-TX turnaround time in IEEE

802.15.4 mode

Min. Typ.

140

40

140

40

130

40

21

130

40

0.5

40

Max.

140

40

140

40

130

40

21

130

40

0.5

Units

us

us

us

Us

us

us

us

Us

Us

Us

us

153

ps

us

us
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5.3.10. CPU Performance
Smbol  Desapton M T Ma Ui

WeLazh CPU wait states, running CoreMark from flash, cache 2
disabled
WeLasHOACHE CPU wait states, running CoreMark from flash, cache 3
enabled
Waam CPU wait states, running CoreMark from RAM 0
CMeLask CoreMark, running CoreMark from flash, cache enabled 212 Corel
CMELasHmbz CoreMark per MHz, running CoreMark from flash, cache 33 CoreMark/
enabled MHz
CMeLash/ma CoreMark per mA, running CoreMark from flash, cache 64 Coref
enabled, DCDC 3V Wl

5.3.11. Power Management

lon_ramorr_event  System ON, no RAM retention, wake on any event 0.97 pA
lon_RAMON_EVENT System ON, full 256 kB RAM retention, wake on any event 2.35 PA
lon_rRAMON_POF System ON, full 256 kB RAM retention, wake on any event, 2.35 PA

power-fail comparator enabled
lon_ramon_cpiote  System ON, full 256 kB RAM retention, wake on GPIOTE 17.37 pA

input (event mode)

lon_ramon_cpioTerorTSYstem ON, full 256 kB RAM retention, wake on GPIOTE 2.36 UA
PORT event

lon_RAMOFF_RTC System ON, no RAM retention, wake on RTC (running from 1.5 PA
LFRC clock)

lon_ramoN_RTC System ON, full 256 kB RAM retention, wake on RTC 3.16 HA

(running from LFRC clock)

lorr_ramorr reser  System OFF, no RAM retention, wake on reset 0.40 pA
lorr_rAMOFF_LPcomp  System OFF, no RAM retention, wake on LPCOMP 0.86 UA
loFF_RAMON_RESET System OFF, full 256 kB RAM retention, wake on reset 1.86 PA
lon_ramorr_event sv System ON, no RAM retention, wake on any event, 5V 1.29 PA

supply on VDDH, REGO output=3.3V
lorr_raMOFF_ReseT_sv System OFF, no RAM retention, wake on reset, 5 V supply on 0.95 HA

VDDH, REGO output=3.3V



6. Block Diagram

LEDs
AR

Switch
Crystal
MDBT50Q -
O 0

GPIOs
P0.6/P0.08

+3.3V/GND
SWDIO/SWDCLK

Pads for programming



/. Antenna

7.1.

MDBT50Q-P

Antenna Gain and Efficiency

MDBT50Q (PCB antenna)
Freq(MHz) Peak. dBi Efficiency Average . dBi
2400.00 0.72 29.40% -5.32
2410.00 0.62 31.02% -5.08
2420.00 0.44 32.89% 4.83
2430.00 0.44 35.00% -4.56
2440.00 0.08 36.98% 4.32
2450.00 0.05 37.76% 4.23
2460.00 0.24 37.40% 4.27
2470.00 0.26 37.43% 4.27
2480.00 0.41 36.96% 4.32
2490.00 0.37 35.03% -4.56
2500.00 0.15 31.71% 4.99
Free Space

EIRP (2450 MHz) — XY cut
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Free Space
EIRP (2450 MHz) — XZ cut
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&£ 00e
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Free Space

EIRP (2450 MHz) — YZ cut

/ 125.0048
+X.0048

280048
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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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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.
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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/

10. Certification

10.1. Declaration ID for Bluetooth

BT 5.4

Declaration ID $ QDID(s) $ Company & Specification Name
D066910 232392 - End Product Raytac Corporation 54
> 228005 - Component
(Tested)

BT 5.2

Declaration ID

Ll

QDID(s) * Company = Specification Name
D053149 159932 - End Product Raytac Corporation e
Declaration ID ¥ QDID(s) # Company ¥  Specification Name

DO47708 139361 - End Product Raytac Corporation 51

L]

Ll

4k



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)

1CB

Raytac Corp.

telefication

GRANT OF EQUIPMENT
AUTHORIZATION
Certification
Izsued Under the Authority of the
Federal Communications Commission

By:

Telefication B.Y.
Edisonstraat 12a

Zevenaar, NL-6902 PK

Metherlands

&F., No.3, Jiankang Rd., Zhonghe Dist.,
Mew Taipei City,, 23586
Taiwan

Attention: Venzon Liao , R&D Manager

NOT TRANSFERABLE
EQUIPMENT AUTHORIZATION is hereby issued to the named

TCB

Date of Grant: 07/26/2015

GRANTEE, and is VALID ONLY for the eguipment identified hereon for
use under the Commission's Rules and Regulations listed below.

FCC IDENTIFIER: SHEMDETS0G

Name of Grantee: Raytac Corp.

Equipment Class: Digital Transmission System

Motes: Bluetooth Low Energy & IEEE 802.15.4 Combo Module

Modular Type: Single Modular

Grant Notes FCC Rule Parts
15C 2402.0 - 2480.0
15C 2405.0 - 24800

Cutput
Watts
0.0066
0.0066

Application
Dated: 07/25/2018

Frequency Emission
Tolerance Designator

Modular Approval. This iz a portable device. Power Output is conducted. This grant is valid only when the module is
sold to OEM integrators and must be installed by the OEM or OEM integrators. End-users may not be provided with
the module installation instructions. OEM integrators and end-users must be provided with transmitter operating

conditions for satisfying RF exposure compliance.

Certificate No.:
182180940/A2/00

Ramy Mabod
Product Assessor
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10.3. TELEC Certificate (Japan)

Cerfffeate Technical Support Cemter Co. Lid:

C&S,

Construction Type Certification
Fegistration Mo, CSET180280

Certificate Holder ERaytac Corporation
3F. Mo.3, Nankang Bd | Zhonghe Dhst., New Taipe: City, 2353, Tarwan

Product Category Article 2, Paragraph 1, Item 1%
Model Type or Name MDBT500), MDBTS0Q-1M, MDBET50Q-P1 M, MDBT500-U1M

Type of Emission, Frequency  F1D 24020 Hz - 24800Hz (2MHz separation, 40 channels)

and Anterma Power 59704 W, 5.0816mW
Mamufacturer Raytac Corporation
5F, Mo 3, Nankang Rd. | Zhonghe Dhst. Mew Tampe: Caty, 235, Tarwan
Factory Tech-Lin’s Electromes Corp.
SF/11F, Mo. 778, Zhongzheng Rd., Zhonghe Dhst., New Tapel City 23586,
Tawan B O.C
Femarks The scope of evaluation relates to the submitted documents and product only.

It 15 only vahd in conjunction with the Annex.

When the product 15 placed on the
Japanese market, the Specified Radio

Equipment marking 25 shovwm on the mm— [R] 018-180280
right must be attached on vizible part T
of the product.

Witnesses that the certification 15 on Construction Type Cerhification under Arficle 38-24 of the Radio Law.

o F __)' N A
fom fomny - fold
,c:h'f’:i-:f;-.,a’l (U
Date of Certificate &
20187730

Certification Exaniner : Takuj Nakano
Cﬂ; y'Certificate Tachnical Support Center Co., Lid.

Adress: Shimyokohama First Bldg B1, 1-2-1 Shinyokohama, Fohoku-kn, Yokohama-City, 222-0033 Japan
Tel: +E145 478 3365 - Fax:+B1 454783382 - E-mail: cent@cns-web.cojp
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10.4. NCC Certificate (Taiwan)

MDBT50Q-P
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o o DREARETAMLI

) ph; BATAZEFRE1I KIS HSH2 1
YR HARRTTAMAG

BH LB BHEETR IEEES02.154 &4 4@
B K& : Raytac

- A % : MDBTS0Q-P

BEHHDF(TEHZRR) & Faffolidohis
T AF HF 0 e R o 1A
¥ % A #: 1084104 248

CBREARTFER(BHAR -0 +8 - HORLFRET T HRARE)
BEERCERBAASH BRI R AREDGA P2 T FHMATHARVM
R EXoRRRFANRY  BEMRILRE -
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BE LERATHRLN B PRH - ERFLRTHSS FRRER - HRSRAN
HAEEHAREA R RRTAEN - BHENHATRAL XSGR ET LT § - HEAERAE
LE LTS €08 RaE. &

ABH-ERENEREEHMEMNIE A AL SH TET 20 -

2 wiE e | CCAMISLPOS24T2 £ 1 A3 2 X AWERMA MR R

27



10.5. IC Certificate (Canada)

e eation by telefication

Chamber of Commerce
SISE5E36

werw. telefication.com

TECHNICAL ACCEPTANCE CERTIFICAT D'ACCEPTABILITE
CERTIFICATE TECHNIQUE
CERTIFICATION No.
Mo. DE CERTIFICATION B017A-MDETS0G
TELEFICATION No.
No. DE TELEFICATION 182170262/AA/00
TEST SITE No.
No DE LABORATOIRE 46204-5
ISSUED TO !
DE,LIVRE Y Raytac Corporation
TYPE OF EQUIPMENT Blustooth device
GENRE DE MATERIEL Spread SpectrumiDigital Device (2400-2483.5 MHz)
TRADE NAME AND MODEL Raytac / MDBT50Q
MARGUE ET MODELE Haytac / MDET50G-1M
Raytac { MDETS0G-P1M
CERTIFIED TO SPECIFICATION RS5-102 ISSUE 5
CERTIFIE SELON LE CAHIER DES CHARGES RSS-247 EDITION 2

Certification ofemlpment means only that the equipment has met the  La certfication du maténel signifie seulement que le matériel 3 satisfait

requirements of the above-noted specification. Licence applications,
where icable to use cerified equipment, are acted on accondingly
by the ISED issuing office and will depend on the existing radio
environment, service and location of operation. This certificate is
issued on condition that the holder complies and will continue to

comply with the requirements and procedures issued by ISED. The
equipment for which this certficate is issued shall not be
manufactured, mported, distributed, leased, offered for sale or sold
unless the equipment complies with the aj %Ii-:.iale technical
specifications and procedures issued by | .

aux exigences de la nome indiguée ci-dessus. Les demandes de
licences nécessaires pour l'utilisation du matériel cerfifié sont fraitées en
conséquence par le bureau de déliveance d'1SDE et dépendent des
condifions radic ambiantes, du service et de lemplacement

d'expioitation. Le présent certificat est délivré 3 1a cendition que le
titulaire safisfasse et continue de satisfaire aux exigences ef aux
procédures d'ISOE. Le matériel 3 'égard dum présent cerificat est
delivre nednrt pas ke fabriqué, imports, di loue, mis en vente ou
vendu 3 moins d'étre conforme aux pmcedures et aux spécifications
techniques applicables publiées par ISDE

ISSUED BY TELEFICATION BY (MLO0OOM), RECOGNIZED CERTIFICATION BODY BY INNOWATION, SCIENCE AND ECONOMIC

DEVELOPMENT CANADA

DELIVRE PAR TELEFICATION BV |NLGOD'I‘,‘| ORGANISME DE CERTIFICATION RECOMNU PAR, INNOWVATION, SCIEMCES ET

DEVELOPPEMENT ECONOMIGUE CAMAD!

I hereby attest thal the subject equipment was fested and found in compliance with the above-nofad specificalion.
Jatfeste, par la présanta, que e malarel a fail lobjel o'essai ot 8 8ié juge conforme & la spécification ci-dessus

DATE 30 Jul 2018 BY Ramy Nabod
Product Assessor

This certificate has one annex.

N

(7 PRODUCTS

— RvA L 7H
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10.6. SRRC Certificate (China)

&AM RE

Radio Transmission Equipment
DSREIL

Type Approval Certificate

HREFETERRE (£78):

W AR N REIERITR o2k v i A

In accordance with the provisions on the Radio

Fp) . gelide, FACLRER G Ry

Regulations of the People’s Republic of China , the following

PO AR N BEIERITE JC 2 i 5 B e

radio transmission equipment , after examination , conforms

HiARbdE, SRy A, ONIT 10:2021D1849

to the provisions with its CMIIT ID:

%08 .
Validity

H
Year Month Date

L SR L e L
g =




10.7. KC Certificate (South Korea)

2006 E6DA-BAAA-SESL

FEFA7I AT A§AFA
Certificate of Broadcasting and Communication Equipments

3 As ]
45 E 4 Raytac Corporation
Tk Norme or Applicant

ZIAAERA(EA) sy RAAAGAUIEFNA 29 FA4) 7))

Equipment Name

ok MDBT50Q-U
hwm | R e =
ey

Serics Mackd Ny MDBT50Q, MDBT50Q-P
AFHE

R-C-ryt-MDBTS0Q

Centification No.

A 7
ﬁlﬁ.ﬁtﬂ&* F Raytac Corporation / ©f gt

Country of Origin

1
ATdHL 2018-08-17
Date of Certification

716}

Others

# 714 A L (Ashy) Assxe2 A2l w2} AFEHAEE FEEIG
It is verified that foregoing equipment has been certificated under the Clause 2, Article 58-2 of Radio
'Waves Act.

2018 (Year) 0841(Month) 17%(Day)

Director General of National Radio Research Agency

152 B E B A7) A e )2 g4

#lubal el HE W QDo)

HZER ALY B st £l oia) g}

N Aad
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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°C to +75°C 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 certification.



12. Basic Facts for nRF52 Chip

Below chart shows basic spec for Nordic nRF52 family, which is helpful to understand the
differences between each SoC. Any discrepancy shall refer to Nordic’s technical document

as final reference.

See #:z8] # 7 7/ £ %% - for complete model no. of each item.

Nordic Solution nRF52840 nRF52833 nRF52820 nRF52832 nRF52810 nRF52811 nRF32805
:?F:[‘)fg?)lixl‘;'lodel Ne. 500 series 550[?51?2? 50 series E;:s:eziv:eza“: 420) series 420Q) Series 4‘122'[1\{8:;?;
g:lrjee;tc:thFinding v \ v

E(I)L:fg;cl)?c::gse (125kbps) v K v v

ﬁ:;ﬁ‘g‘;:;i v v v v v v v
E:it.lelft::::li)n (x8) v v v v v v v
Flash (kBytes) 1024 52 256 2 192 192 192
RAM (kBytes) 256 128 32 64 24 24 24
ANT Plus v v v Vv v Vv

IEEE 802.15.4 Vv v v Vv

ARM® TrustZone®

Cryptocell b

usB Vv v v

QSsPI A

NFC A v Vv

128 A v Vv

SPI, TWI, UART, PWM \ v v Vv v Vv without PWM
PDM \ v Vv v Vv

ADC, Comparators v v without ADC Vv ") v conwyig)i;:)rs
Supply Range (V) 1.7to 5.5 1.7to 5.5 1.7 to 5.5 1.7to 3.6 1.7 to 3.6 1.7 to 3.6 1.7to 3.6
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13. Useful Links

® Nordic Infocenter: hitps://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.
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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

Full List of Raytac’s WiFi Modules

® AN7002Q Series (QFN Package IC)

_ Nordic IC
Series Solution Raytac No. Ver. Antenna
Chip
AN7002Q 1 Antenna
PCB
AN7002Q nRF7002 AN70020Q-P 1 Antenna
u.FL
AN7002Q-U 1 Connector
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Full List of Raytac’s Bluetooth Modules

® ANS54L15 Series (QFN Package IC) ~ Coming soon
® ANS54H20 Series ~ Coming soon

® AS1262 Series (QFN Package IC) ~ Coming soon

® MDBT53 Series (WLCSP Package IC)

) Nordic IC Flash
Series Soldtion Raytac No. Ver. Antenna RAM Memory
Chip Kb
MDBT53 nRF5340 MDBT53-1M 1 Antenna 512 1 MB
PCB Kb
MDBT53-P nRF5340 MDBT53-P1M 1 Antenna 512 1 MB
u.FL 2 kb
MDBT53-U nRF5340 MDBT53-U1M 1 Connector 51 1 MB

® MDBT53V Series (WLCSP Package IC)

_ Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chip
MDBT53V nRF5340 MDBT53V-1M 1 Antenna 512 kb 1 MB
PCB
MDBT53V-P nRF5340 MDBT53V-P1M 1 512 kb 1 MB

Antenna
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® MDBTS50 Series (QFN Package IC)

_ Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
nRF52820 MDBT50-256R 1 Chip 32 kb 256 kb
MDBT50 Antenna
nRF52833  MDBT50-512K 1 128 kb 512 kb
nRF52820 MDBT50-P256R 1 PCB 32 kb 256 kb
MDBT50-P Antenna
nRF52833 MDBT50-P512K 1 128 kb 512 kb
® MDBT50Q Series (aQFN Package IC)
Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
nRF52840 MDBT50Q-1MEN 3
Chip 256 kb 1 MB
MDBT50Q nRF52840 MDBT50Q-1MV2 2 Antenna
nRF52833 MDBT50Q-512K 1 128 kb 512 kb
nRF52840 MDBT50Q-P1MEN =
PCB 256 kb 1 MB
MDBT50Q-P nRF52840 MDBT50Q-P1MV2 2 Antenna
nRF52833 MDBT50Q-P512K 1 128 kb 512 kb
nRF52840 MDBT50Q-U1IMEN 3
UEL 256 kb 1 MB
MDBT50Q-U nRF52840 MDBT50Q-U1MV2 2 C.onnector
nRF52833 MDBT50Q-U512K 1 128 kb 512 kb
MDBT50Q-RX 1,2
nRF52840 PCB 256 kb 1 MB
Dongle MDBT50Q-CX-40 1 Antenna
nRF52833  MDBT50Q-CX-33 1 128 kb 512 kb
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® MDBT42T Series (WLCSP Package IC)

_ Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chip
MDBT42T MDBT42T-192K Antenna.
nRF52805 1 PCB 24 kb 192 K
MDBT42T-P MDBT42T-P192K Antenna.

® MDBT42TV Series (WLCSP Package IC)

. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chip
MDBT42TV MDBT42TV-192K ARl
nRF52805 1 PcB 24 kb 192 K
MDBT42TV-P MDBT42TV-P192K Antenna

® MDBT42 Series (WLCSP Package IC)

. Nordic IC Flash
Series Solution Raytac No. VEP Antenna RAM Memory
MDBT42 MDBT42-512KV2 Chip

Antenna
nRF52832 2 oog b4k 512 K
MDBT42-P MDBT42-P512KV2 Antenna

® MDBT42V Series (WLCSP Package IC)

. Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
Chip
MDBT42V MDBT42V-512KV2 Antenna
nRF52832 2 PCB— 64 kb 512 K
MDBT42V-P MDBT42V-P512KV2 Antenna
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® MDBT42Q Series (QFN Package IC)

. Nordic IC Flash
Series Solution Raytac No. Vver. Antenna RAM Memory
nRF52832 MDBT420Q-512KEN 3
64 kb 512 K
nRF52832 MDBT42Q-512KV2 2 Chip
MDBT42Q Antenna
nRF52810 MDBT420Q-192KV2 2
24 kb 192 K
nRF52811 MDBT420Q-192KL 1
nRF52832 MDBT42Q-P512KEN 3
64 kb 512 K
nRF52832 MDBT42Q-P512KV2 2 PCB
MDBT42Q-P o cnng
nRF52810 MDBT42Q-P192KV2 2
24 kb 192 K
nRF52811 MDBT420Q-P192KL 1
nRF52832 MDBT420Q-U512KEN 3 UEL
MDBT420Q-U (fonnector 64 kb 512 K
nRF52832 MDBT420Q-U512KV2 2
® MDBT40 Series
Y Nordic IC Flash
Series Solution Raytac No. Ver. Antenna RAM Memory
MDBT40-256V3 Chi 16 kb 256 K
MDBT40 nRF51822 3 P
Antenna
MDBT40-256RV3 32 kb 256 K
MDBT40-P256V3 PCB 16 kb 256 K
MDBT40-P nRF51822 3

A
MDBT40-P256RV3 htenna 32kb 256 K




Release Note
® 2024/07/26: Version 0.1: Preliminary.
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