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1. Overall introduction
Raytac’s AN54L15Q is a BT 5.4 stack (Bluetooth low energy or BLE) module designed 

based on Nordic nRF54L15 SoC solution, which incorporates: GPIO, QSPI, SPI, UART, 

I2C, I2S, PDM, PWM, ADC and NFC interfaces for connecting peripherals and sensors.

Features:

1. Dual Transmission mode of BLE & 2.4GHz RF upon customer’s preference.

2. Compact size with (L) 13.7 x (W) 9.5 x (H) 1.8mm

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

hardware.

1.1. Application
‧IoT

‧Smart home sensors and actuators

‧Industrial sensors and actuators

‧Gateways and hubs

‧Advanced computer peripherals and I/O devices

‧Keyboard

‧Mouse

‧Stylus

‧Interactive entertainment devices

‧Remote controls

‧Gaming controllers

‧Safety and security

‧Access control

‧Asset tracking 

‧Wearable health and fitness monitoring 

‧Lighting control
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1.2. Features
‧Multi-protocol 2.4GHz radio

‧32-bit ARM Cortex - M33 processor

‧1524KB flash programmed memory and 256KB RAM

‧Up to +8dBm configurable output power

‧RSSI (1dB resolution) 

‧Up to 31 GPIOs

‧I2S 

‧Fully featured serial interface with EasyDMA support including:

‧SPI

‧I2C

‧UART

‧Quadrature decoders(QDEC)

‧ADC with up to eight channels

‧128-bit AES / ECB / CCM / AAR co-processor

‧Single 32MHz crystal operation

‧Wide supply voltage range 1.7V to 3.6V

‧Timer counter

‧7 x 32-bit

‧2 x 24-bit RTC

‧NFC

‧3 x pulse width modulator (PWM) units with EasyDMA 

‧Operation temperature from -40°C to 105°C
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2. Product dimension

2.1. PCB dimensions & pin Indication

‧AN54L15Q
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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, antenna keep-out area)
Please follow the instructions to ensure no ground pad overlaps the 'No Ground-Pad Area.' 

in the below images. Otherwise, it may cause a short circuit in the module.  

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

Raytac with title “Layout reviewing – Raytac Model No. – YOUR company’s name”.

-

mailto:sales@raytac.com
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2.4. Footprint & design guide
Please visit “Support” 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) P1.09 Digital I/O General-purpose digital I/O 

(3) P1.10 Digital I/O General-purpose digital I/O 

(4) 
P1.11 Digital I/O General-purpose digital I/O 

AIN4 Analog input SAADC input 

(5) 
P1.12 Digital I/O General-purpose digital I/O 

AIN5 Analog input SAADC input 

(6) 
P1.13 Digital I/O General-purpose digital I/O  

AIN6 Analog input SAADC input 

(7) 
P1.14 Digital I/O General-purpose digital I/O  

AIN7 Analog input SAADC input 

(8) DECD Digital I/O 0.9 V regulator supply decoupling 

(9) DCC Power DC/DC converter output pin 

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

(11) VDD_NRF Power Power-supply pin 

(12) 
P1.00 Digital I/O General-purpose digital I/O 

XL1 Analog input Connection to 32.768khz crystal (LFXO) 

(13) 
P1.01 Digital I/O General-purpose digital I/O 

XL2 Analog input Connection to 32.768khz crystal (LFXO) 

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

(15) 
P1.02 Digital I/O General-purpose digital I/O 

NFC1 NFC input NFC antenna connection 

(16) 
P1.03 Digital I/O General-purpose digital I/O 

NFC2 NFC input NFC antenna connection 

(17) 
P1.04 Digital I/O General-purpose digital I/O 

AIN0 Analog input SAADC input 

(18) 
P1.05 Digital I/O General-purpose digital I/O  

AIN1 Analog input SAADC input 

(19) 
P1.06 Digital I/O General-purpose digital I/O  

AIN2 Analog input SAADC input 



 

 

12 

Pin No. Name Pin function Description 

(20) 
P1.07 Digital I/O General-purpose digital I/O  

AIN3 Analog input SAADC input 

(21) P1.08 Digital I/O General-purpose digital I/O 

(22) P2.00 Digital I/O General-purpose digital I/O 

(23) P2.01 Digital I/O General-purpose digital I/O 

(24) P2.02 Digital I/O General-purpose digital I/O 

(25) P2.03 Digital I/O General-purpose digital I/O 

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

(27) P2.04 Digital I/O General-purpose digital I/O 

(28) P2.05 Digital I/O General-purpose digital I/O 

(29) P2.06 Digital I/O General-purpose digital I/O 

(30) P2.07 Digital I/O General-purpose digital I/O 

(31) P2.08 Digital I/O General-purpose digital I/O 

(32) P2.09 Digital I/O General-purpose digital I/O 

(33) P2.10 Digital I/O General-purpose digital I/O 

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

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

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

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

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

(39) RESET  Configurable as system RESET pin 

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

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

(42) (43) GND Ground 

The pad must be connected to a solid ground plane 

(Only for AN54L15Q Model) 
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3. Main chip solution

RF IC Crystal Frequency 

Nordic NRF54L15 / QFN 32MHz 

32MHz crystal is already inside the module.
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4. Shipment packaging information

Model Antenna Photo 

AN54L15Q Chip/Ceramic 

 

AN54L15Q-P PCB/Printed 

 

AN54L15Q-U U.FL/Connector 
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4.1. Order code
Each model has two options of packaging. Please use following part no. when placing order 

to us.

Model Tray Tape & Reel 

AN54L15Q MD-240A8-001  

AN54L15-P MD-240A8-002  

AN54L15-U MD-240A8-003  
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5. Specification

Any technical spec shall refer to Nordic’s official documents as final reference. Contents 

below are from “nRF54L15 Product Specification v0.8”, please click to download full spec.

5.1. Absolute Maximum Ratings

https://docs.nordicsemi.com/bundle/ps_nrf54L15/page/keyfeatures_html5.html
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5.2. Electrical Specifications

5.2.1. General Radio Characteristics

5.2.2. Radio Current Consumption (Transmitter)
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5.2.3. Radio Current Consumption (Receiver)

5.2.4. Transmitter Specification
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5.2.5. Receiver Operation

5.2.6. RX Selectivity
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5.2.7. RX Intermodulation

5.2.8. Radio Timing Parameters
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5.2.9. RSSI Specifications
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6. Reference circuit
Module is pre-programmed with Raytac’s testing code. Default is using “DC-DC 

mode”. Our firmware is set to use external 32.768kHz so please add it to make 

module work.

REMARK:

** DECD decoupling capacitor (2.2𝛍𝐅) is already inside the module. **

** When using DC-DC mode, please add L1. **

** When NOT using NFC, please remove NFC1 / C19 / C20. **

** When using internal 32.768kHz RC oscillator, please remove X2 / C12 / C13. **
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7. Useful links

⚫ Nordic Infocenter: https://docs.nordicsemi.com/

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 developer. Interact with other developers 

and Nordic’s employees will help with your questions. The site also includes tutorials in 

detail to help you get started.

https://docs.nordicsemi.com/
https://devzone.nordicsemi.com/questions/
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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

⚫ AS1262Q 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
⚫ 2025/02/10 Version 0.1: Preliminary.

 


