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₇֤  (Product) Bluetooth Low Energy Module 

ḟѠ  (Solution) Nordic nRF52810 QFN Package 

₇₤  (Model No.) MDBT42Q ï 192KV2 (Chip Antenna) 

  MDBT42Q ï P192KV2 (PCB Antenna) 

₇  (Part No.) see 4.4 Order Code 

Advantage of MDBT42Q & MDBT42Q-P series:

1. Long working distance: 

 MDBT42Q: over 80 meters in open space.

 MDBT42Q-P: up to 60 meters in open space.

2. Declaration ID includes all Nordic applied profiles.

3. Granted main regional certification such as FCC (USA), CE(EU)

 TELEC (Japan), SRRC (China), IC (Canada), NCC (Taiwan), and KC (South Korea) 
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1. Overall Introduction
Raytacôs MDBT42Q-192KV2 & MDBT42Q-P192KV2 is a BT 5.2 stack (Bluetooth low energy 

or BLE) module designed based on Nordic nRF52810 SoC solution, which incorporates: 

GPIO, SPI, UART, I2C, PWM and ADC interfaces for connecting peripherals and sensors.

Features:

1. Dual Transmission mode of BLE & 2.4Ghz RF upon customer preference.

2. Compact size with (L) 16 x (W) 10 x (H) 2.2 mm.

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 system and most

hardware.

1.1. Application
ȶIoT

ȶHome automation

ȶSensor networks

ȶBuilding automation

ȶPersonal Area Networks

ȶHealth / fitness sensor and monitor device

ȶMedical devices

ȶKey-fobs and wrist watches

ȶInteractive entertainment devices

ȶRemote control

ȶGaming controller

ȶBeacons

ȶA4WP wireless chargers and devices

ȶRemote control toys

ȶComputer peripherals and I/O devices

ȶMouse

ȶKeyboard

ȶMulti-touch trackpad
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1.2. Features

ȶMulti-protocol 2.4GHz radio

ȶ32-bit ARM Cortex ï M4 processor

ȶ192KB flash programmed memory and 24KB RAM

ȶSoftware stacks available as downloads

ȶApplication development independent from protocol stack

ȶOn-air compatible with nRF51, nRF24AP and nRF24L series

ȶProgrammable output power from +4dBm to -20dBm

ȶRSSI

ȶRAM mapped FIFOs using EasyDMA

ȶFlexible and configurable 32 pin GPIO

ȶProgrammable peripheral interface - PPI

ȶSimple ON / OFF global power mode

ȶFull set of digital interface all with Easy DMA including:

ȶ1 x Hardware SPI master ; 1 x Hardware SPI slave

ȶ1 x two-wire master ; 1 x two-wire slave

ȶ1 x UART (CTS / RTS)

ȶPDM for digital microphone

ȶQuadrature demodulator

ȶ12-bit / 200KSPS ADC

ȶ128-bit AES ECB / CCM / AAR co-processor

ȶLow cost external crystal 32MHz ð 40ppm for Bluetooth ; ð 50ppm for ANT Plus

ȶLow power 32MHz crystal and RC oscillators

ȶWide supply voltage range 1.7V to 3.6V

ȶOn-chip DC/DC buck converter

ȶIndividual power management for all peripherals

ȶTimer counter

ȶ3x 32-bit

ȶ2 x 24-bit RTC

ȶ4-channel pulse width modulator (PWM) unit with EasyDMA
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2. Product Dimension

2.1. PCB Dimensions & Pin Indication

ȶMDBT42Q

PCB Size (in mm) 

 Min. Norm MAX. 

L 

- 0.15 

16 

+ 0.2 W 10 

H 2.2 

* Please be careful of the amount of solder paste for P0.23 & P0.24. The module may be 

lifted due to excess solder. Pads for P0.23 & P0.24 can be omitted when two GPIOs 

were not used.
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ȶMDBT42Q-P

PCB Size (in mm) 

 Min. Norm MAX. 

L 

- 0.15 

16 

+ 0.2 W 10 

H 2.2 

* Please be careful of the amount of solder paste for P0.23 & P0.24. The module may be 

lifted due to excess solder. Pads for P0.23 & P0.24 can be omitted when two GPIOs 

were not used.
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2.2. Recommended Layout of Solder Pad

Graphs are all in Top View, Unit in mm.
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2.3. RF Layout Suggestion (aka Keep-Out Area)
Make sure to keep the ñNo Ground Padò as wider as you can regardless of the size of your 

PCB.

No-Ground Pad should be included in the corresponding position of the antenna in EACH 

LAYER.

Place the module towards the edge of PCB to have better performance than placing it on the 

center.

Welcome to send us your layout in PDF for review at service@raytac.com or your contact at 

Raytac with title ñLayout reviewing ïRaytac model no.ïYOUR companyôs nameò.

mailto:service@raytac.com


 

 

13 



 

 

14 

Examples of ñNOT RECOMMENDEDò layout

2.4. Footprint & Design Guide
Please visit ñSupportò page of our website to download. The package includes footprint, 

2D/3D drawing, reflow graph and recommended spec for external 32.768khz.

http://www.raytac.com/document/index.php?index_m_id=12
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2.5. Pin Assignment

Pin No. Name Pin function Description 

(1) GND Ground The pad must be connected to a solid ground plane 

(2) P0.25 Digital I/O General-purpose digital I/O 

(3) P0.26 Digital I/O General-purpose digital I/O 

(4) P0.27 Digital I/O General-purpose digital I/O 

(5) 
P0.28 Digital I/O General-purpose digital I/O 

AIN4 Analog input SAADC/COMP/LPCOMP input 

(6) 
P0.29 Digital I/O General-purpose digital I/O  

AIN5 Analog input SAADC/COMP/LPCOMP input 

(7) 
P0.30 Digital I/O General-purpose digital I/O  

AIN6 Analog input SAADC/COMP/LPCOMP input 

(8) 
P0.31 Digital I/O General-purpose digital I/O 

AIN7 Analog input SAADC/COMP/LPCOMP input 

(9) DEC4 Power 
1V3 regulator supply decoupling. Input from DC/DC 

converter. Output from 1V3 LDO . 

(10) DCC Power DC/DC converter output pin 

(11) VDD Power Power-supply pin 

(12) GND Ground The pad must be connected to a solid ground plane 

(13) 
P0.00 Digital I/O General-purpose digital I/O 

XL1 Analog input Connection to 32.768khz crystal (LFXO) 

(14) 
P0.01 Digital I/O General-purpose digital I/O 

XL2 Analog input Connection to 32.768khz crystal (LFXO) 

(15) 
P0.02 Digital I/O General-purpose digital I/O 

AIN0 Analog input SAADC/COMP/LPCOMP input 

(16) 
P0.03 Digital I/O General-purpose digital I/O 

AIN1 Analog input SAADC/COMP/LPCOMP input 

(17) 
P0.04 Digital I/O General-purpose digital I/O 

AIN2 Analog input SAADC/COMP/LPCOMP input 

(18) 
P0.05 Digital I/O General-purpose digital I/O  

AIN3 Analog input SAADC/COMP/LPCOMP input 

(19) P0.06 Digital I/O General-purpose digital I/O 

(20) P0.07 Digital I/O General-purpose digital I/O 
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Pin No. Name Pin function Description 

(21) P0.08 Digital I/O General-purpose digital I/O 

(22) P0.09 Digital I/O General-purpose digital I/O 

(23) P0.10 Digital I/O General-purpose digital I/O 

(24) GND Ground The pad must be connected to a solid ground plane 

(25) P0.11 Digital I/O General-purpose digital I/O 

(26) P0.12 Digital I/O General-purpose digital I/O 

(27) P0.13 Digital I/O General-purpose digital I/O 

(28) P0.14 Digital I/O General-purpose digital I/O 

(29) P0.15 Digital I/O General-purpose digital I/O 

(30) P0.16 Digital I/O General-purpose digital I/O 

(31) P0.17 Digital I/O General-purpose digital I/O 

(32) P0.18 Digital I/O General-purpose digital I/O 

(33) P0.19 Digital I/O General-purpose digital I/O 

(34) P0.20 Digital I/O General-purpose digital I/O 

(35) 
P0.21 Digital I/O General-purpose digital I/O 

RESET  Configurable as system RESET pin 

(36) SWDCLK Digital input Serial Wire debug clock input for debug and programming 

(37) SWDIO Digital I/O Serial Wire debug I/O for debug and programming 

(38) P0.22 Digital I/O General-purpose digital I/O 

(39) GND Ground The pad must be connected to a solid ground plane 

(40) P0.24 Digital I/O General-purpose digital I/O 

(41) P0.23 Digital I/O General-purpose digital I/O 
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2.6. GPIO Located Near the Radio
Some GPIO have recommended usage. To maximize RF performance, these GPIO are only 

available to use as low drive, low frequency I/O only. Wrong usage may lead to undesirable 

performance. Here is the list of these GPIO:

Low frequency I/O is a signal with a frequency up to 10 kHz. SPI, I2C, UART, PWM are 

NOT low frequency I/O.

3. Main Chip Solution

RF IC Crystal Frequency 

Nordic NRF52810 32MHZ 

32MHz crystal is already inside the module.
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4. Shipment Packaging Information

Model Antenna Photo 

MDBT42Q-192KV2 Chip/Ceramic 

 

MDBT42Q-P192KV2 PCB/Printed 

 

Revision 2 IC starts deploying from date code 937.

 - Unit Weight of Module:

 MDBT42Q-192KV2: 0.64g (ǰ0.02g) ; MDBT42Q-P192KV2: 0.62g (ǰ0.02g)

 - Packaging Type: Anti-static tray & Tape & Reel .
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4.1. Marking on Metal Shield

4.2. Color of Solder Mask and Dot Marking
Module(s) with date code ñ738ò would have solder mask (PCB color) in BLUE with one black 

dot on the lower right corner of the shielding. Batches with other date code are all in GREEN 

solder mask with no dot marking.
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4.3. Packaging Info

4.3.1. Tray Packaging
Anti-static tray is specifically designed for mass production. It can be used directly on SMT 

automatic machine.

Before July 1st, 2022

After July 1st, 2022










































































