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Introduction
GWBMA1X is a high performance Bluetooth audio module, It provides various type 

of wireless audio connection, including Bluetooth, 2.4GHz., allows it to be adopted into 
different audio application, such as sound bar, Bluetooth speaker.

GWBMA1x embedded with comprehensive firmware, user needs not to spend any 
engineering effort on audio encode/decoding and RF connection.

GWBMA1x provides different interfaces, which allows it to be connect to different 
devices in future.

Applications
• Bluetooth speaker
• Bluetooth Sound-bar with wireless subwoofer
• True wireless stereo Bluetooth speaker
• Bluetooth Audio dongle
• Wireless TV headphone
• Wireless gaming headphone

Feature
• Bluetooth v4.2 specification compliant and support BR/EDR
• Programmable output RF power up to +8dBm
• -93dBm RF sensitivity
• Support A2DP 1.2, HFP 1.5 and AVRCP 1.5
• Support multiple Bluetooth/ proprietary link for wireless subwoofer, true wireless 

stereo, wireless surround speaker
• Multiple interfaces: UART, I2C, SPI, I2S, ADC, PWM, USB
• Analog and digital audio output
• On board 16bit stereo DAC and 16bit mono ADC
• Support MP3, SBC, WMA, ACC decoding
• Optional apex socket for external antenna
• FCC/CE certification  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Block Diagram

Electrical Specification
Description Typical 

General 

Operation voltage  3.3V to  4.2V DC 

Supply current 45mA @play;  20mA @ idle

Antenna PCB, (optional Ipex connector)

Internal DAC Stereo 16bit DAC with 94dB S/N

I2S interface 48KHz, 16bit Stereo

Digital I/O UART, USB, SPI, I2C, GPIO, PWM

Dimension 19 x 32 x 1 mm

Operation temperature -10 ~ +60°C 

Bluetooth RF 

Bluetooth version Bluetooth v4.2 BR/EDR

Frequency band 2.4GHz ISM (2.402 - 2.480GHz)

Modulation Method GFSK PI/4-DQPSK, 8 DPSK

Max. Data Rate 3Mbps

TX Power +8dBm max, 3dB step control

Rx Sensitivity -92.5dBm

RF Range (indoor) 10m
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Table 1 Electrical Specification 

Application CPU

UART

GPIO

ADC

SPI/I2C

JTAG

I2S

MIC

HPOUT

DSP

Bluetooth 
Radio & 

Processor

26MHz
PCB antenna
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Hardware information



Pin Assignment
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36

19

1

18

Pin name  Type Description 

1 GND  GND Ground 

2 RXD I/O UART RX

3 TXD I/O UART TX

4 I2SDI I/O I2S Data Input

5 IS2DO I/O I2S Data Output

6 LRCK I/O I2S Left/Right clock

7 SCLK I/O I2S Bit Clock

8 MCLK I/O I2S Master Clock, typ 12.288MHz

9 GND GND Ground

10 GPIO3.7 I/O IR input, Standby, GPIO #1

11 SDDAT3 I/O SD Card Data3, Mute output #2

12 GPADC Analog 12 bit ADC input

13 SDDAT2 I/O SD Card Data2

14 SDDAT1 I/O SD Card Data1

15 SDDAT0 I/O SD Card Data0

16 SDCLK/HRX I/O SD Card Command/ Debug Rx

17 SDCMD/HTX I/O SD Card Command/ Debug Tx

18 GND GND Ground
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Pin name  Type Description 

19 GND  GND Ground 

20 AVDD33 Power 3.3V LDO output

21 nRESET I Reset, Active Low

22 VIN Power Power input

23 USBDN I/O USB Data  -

24 USBDP I/O USB Data +

25 SDA I/O I2C Data

26 SCL I/O I2C Clock

27 RLED I/O Red LED, GPIO

28 BLED I/O Blue LED, GPIO

29 LOUT Analog Stereo DAC Left Output

30 ROUT Analog Stereo DAC Right Output

31 MICP Analog Mic Input +

32 MICN Analog Mic Input -

33 MICBAS Analog Mic Bias voltage

34 AGND GND Analog Ground

35 GPIO2.0 I/O General purpose I/O

36 GND GND Ground



Mounting GWBMA0x
GWBMA0x is RF sensitive; in order to obtain the best performance, it is recommended to 
mount the module at corner of mother board, and with some marginal space.
Also, keep it away from metal components, such like speakers, transformers, batteries, big 
aluminum capacitors, heat sinks and Metal Panels. 
The figure below illustrates how to mount the GWBMA0x module. Improper mounting 
will decrease the RF performance dramatically. 

Dimension and layout
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Evaluation Board

Description
The EVK contains complete external circuit for GWBMA1x, user can easily connect it to 
headphone or amplifier for evaluating the performance and feature of GWBMA1x. It is a 
very good reference for engineer designing the PCB for GWBMA1x.

USB port

  �  Besides USB feature (future firmware), the USB port is the major power source 
for the board. There is a simple charging circuit on board, where a 3.7V Li-ion can be 
charged up (if connect to the board) once the USB port is connected.

Control keys

�  The board contains basic control key, which allows user to 
Play/Pause a track, go to Previous or Next track, and control the volume up and down.

Audio output

� A codec is on board, which connects to module’s I2S output. The output of the 
codec is connected to the LINE OUT socket. User can also connect the I2S output to their 
own codec directly.
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�  The module’s analog audio output are routed to the ROUT, LOUT pins, 
user can connect it to audio amplifier circuit or ear phone.

 Power and reset

�  The RST button will reset the module, where the MFB button will put 
the module into firmware update mode (update later).
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Part number
GWBMA1x naming rule is as following:

* future release

All part numbers are base on same hardware with different firmware loaded. Therefore, 
same PCB can fit with all the part number above.

Customisation
No SDK will be provided for GWBMA1x. However, firmware customisation service will be 
provided (requires NRE).  Customised firmware will be pre-programmed in the GWBMA1x 
module and delivery to customer.  

Part number Description

GWBMA10 Standard Bluetooth Audio

GWBMA1A Bluetooth Audio with low latency codec *

GWBMA1W Bluetooth Audio with Wireless Subwoofer *

GWBMA1S Bluetooth Audio with True Wireless Stereo *

GWBMA1D Bluetooth Audio with Wireless Surround and Subwoofer *

GWBMA1Q Bluetooth Audio with low latency codec and voice chat for gaming headphone *

GWBMAH Proprietary 2.4G wireless low latency mono module*
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GW BMA 1 x

Gigawit product prefix
Bluetooth Audio module
Version 1 hardware
Feature variants
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Firmware information



GWBMA10

This section will describe the firmware feature of GWBMA10.

Bluetooth Audio
The basic feature of GWBMA10 is to connect smart phone or tablet through Bluetooth, and output 
music from them. The basic architecture are as following:

Internal and External DAC
GWBMA10 provide the simplest and flexible Bluetooth audio connections. Internal DAC can be 
either enabled or disabled. With internal DAC enabled, audio signal from wireless side will be 
decoded inside the module and output as analog audio signal, user can connect it to amplifier for 
audio playback; if the internal DAC is disabled, audio signal will be output as digital format to the 
I2S bus, where user can connect it to any DAC chip to achieve higher audio quality. Such flexibility 
allows GWBMA10 suitable for application from low cost portable speaker to high quality audio 
system.
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Audio 
amplifier

Bluetooth connection Analog output

Audio 
amplifier

Bluetooth connection
Digital 
output

DAC

Using internal DAC, analog audio output

Using external DAC, I2S audio output



Control buttons
In order to provide more IO pins and reduce the module dimension, GWBMA10 use one single pin 
for five control buttons. The connection is as following:

An ADC pin (GPADC) is used for the connecting five push buttons (PLAY, PREV, NEXT, VOL+, 
VOL-), therefore user MUST follows the circuit and resister value as stated on the above diagram. 
Improper resistors value will cause the push buttons malfunction. The advantage of such 
design allows only one pin is used for multiple push button, and the most important is it maintains a 
flexibility for adding more push buttons in future. 

The feature of each buttons is described as the table below:

Button debouncing is already handled by the firmware, however, it is still suggested to use push 
button with lesser debouncing in order to avoid any denouncing situation which is outside the range 
which firmware can handle.  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Button Description

PLAY Audio playback and pause

PREV Play the previous track

NEXT Play the next track

VOL+ Increase sound volume

VOL- Decrease sound volume



Phone call feature
GWBMA10 contains phone call feature, which allows user to answer phone call directly.

When a phone call in, music will be paused (if it is playing) and  GWBMA10 will alert user by 
speaking out the in-coming phone number (as long as caller ID is available). User can then accept 
the call by pushing the PLAY button. 
Such caller ID speak out feature is enabled with English language by default,  it can be disabled or 
changed to other language by our engineer. Customer can also provides us their own MP3 files to 
import to GWBMA10.

GPIO1.3, 1.4
On GWBMA1x EVK, GWBMA10’s GPIO 1.3 and GPIO 1.4 (pin 27, 28) are connected two LEDs 
for indication of pairing and operation. User can simply ignore these two pin if no LEDs display is 
needed. It is also possible to change the function of this two pins base on customer request. 
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AT-command (to be released in later firmware version)

GWBMA10 accepts AT-command for configuration, allowing the module to be controlled by 
micro-controller, so that feature of GWBMA10 can be embedded into system’s software

The AT-command syntax is as following:
Enquiry:
AT+command?\r\n

Setting:
AT+command= new value\r\n
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Bluetooth connection MCU

UART
115200, 
8 ,n, 1

Audio output



GWBMA10 AT-command are listed as following:
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GWBMA1A
GWBMA1A embeds with no latency feature, allows audio signal to be transmitted with 
very low latency (~40ms). It will be suitable for applications like video playback which 
requires video and audio synchronisation. 
GWBMA1A consists of Gigawit no latency protocol, therefore it requires GWBMA1A to be 
used in pair as the following diagram, in order to implement such feature.

(Detail information will be release later)  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Bluetooth connection
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Amplifier Audio source



GWBMA1W
GWBMA1W provides both Bluetooth and proprietary 2.4GHz connection simultaneously, 
where the 2.4GHz feature provides a wireless connection for sub-woofer. GWBMA1W will 
be suitable for the 2.1 audio application, such as sound bar.

(Detail information will be release later)  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GWBMA1WAmplifier

MCU

GWBMA1W

2.4GHz connection



GWBMA1S
GWBMA1S module embeds True Wireless feature, allowing modules cascade connected. 
It provides a flexible and longer audio routing. The maximum number of modules in a 
connection will be limited communication latency and CPU processing power.

(Detail information will be release later)  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GWBMA1W
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FCC and CE Certification
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FCC certification CE certification

BQB certification

KCC certification



I. Contact information
Head quarter:

B-4E Central Plaza, Baoyuan Rd. Xixiang Ave., Baoan District, Shenzhen 518102, China

Tel: +86-755-86329300 

Fax: +86-755-86329882

E-mail: info@gigawit.com

Sales and marketing office:

Tel: +852-91983405

Fax: +852 3013 8763

E-mail: sales@k-sol.com.hk
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Revision update

1.0

- update pin assignment

- update suggest PCB design

- BQQ certification added

- UART speed corrected to 115200
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