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BC127 With a battery 
 

 
 
 
Note 1. VREGEN  should be driven high 5ms after VBAT is applied to boot the module. 

Referring to the figure above, a Li Ion battery is connected to VBAT and VBUS from an external USB source is connected to VCHG. It 
is assumed that the VBUS supply is not connected permanently but periodically. 

 
Net Min Typ Max 

VCHG 3.1V*/4.75V 5V 5.75V 
VBAT_SENSE 2.8V 3.7V 4.25V 

VBAT 2.8V 3.7V 4.25V 
VDD_PADS 1.7V 3.3V 3.6V 

VREGEN 2.8V 3.7V 4.25V 
*This is the minimum voltage allowed to enable the module in the boot modes described below.  

 
VCHG is the input to the battery charger regulator. 
VBAT_SENSE is the input to the Battery sensor circuitry. 
VBAT is the main supply input to the internal switch mode and LDO regulators and is the supply domain for VREGEN. 
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VDD_PADS is the supply to all the I/O domains for PIO, UART, PCM, LED and RST#. 
 
 
Boot Modes 
With no voltage connected to VCHG the module boots by application of a voltage >2.8V to VREGEN. There must be a 
delay of greater than 5ms from the fixed voltage being applied before VREGEN is driven high. In the absence of Host 
control the delay circuit below can be used replacing R1. A simple RC delay circuit will not suffice. In most battery 
powered applications a simple push button switch connected to VBAT will suffice. 
The Module will boot automatically whenever a voltage greater than 3.1V is applied to VCHG (for example, when a USB 
source is plugged In). 
 
 
Charging and Battery 
 
In this configuration an external pass transistor is connected between VCHG, VBAT_SENSE and CHG_EXT to support 
an external Fast charge configuration. VBAT_SENSE is connected to VBAT via a 400mR resistor,  
 
The charging current is by default 150mAmph. It can be configured by UART command to be between 0 and 200mAmp. 
Please refer to the Melody Manual for configuration.  
 
R1 and C1 in the above diagram form a RC snubber circuit that is designed to maintain stability over a wide range of 
Battery ESRs. The maximum ESR of the battery should not exceed 1Ω. 
 
The external VBUS voltage connected to VCHG is used to supply the current to charge the battery typically this comes 
from an external USB source.  
 
In the above circuit VDD_PADS is supplied by a regulated voltage from VBAT, in the case of batteries that are flat or 
discharged, the absence of a voltage on VDD_PADS will halt the booting of the module. Therefore to ensure that a 
voltage is available on VDD_PADS to support discharged batteries the following circuit is required. This circuit combines 
the VBAT and VCHG inputs to generate the supply for VDD_PADS. 
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VREGEN Delay Circuit 

 

 
 
The BC127 will stop charging when the voltage at VBAT_SENSE reaches 4.2V. The BC127 will shut down when the 
battery voltage reaches 2.9V indicating that the battery is depleted. These parameters are configurable.  Please refer to the 
BC127 Melody configuration and control commands.  
 
Role of VREG 
 
Once the module is booted, VREG acts like a standard PIO. The function of VREG can be configured. Please refer to the 
Melody Manual for the VREG function once the module is booted. 
 
Connecting Microphones 
 
Stereo Microphone example schematic. 
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Mono Microphone example schematic. 
 

 
The Left Channel is used for Mono Operation, leave the right channel unconnected. For Dual Mono Operation the right 
channel forms the auxiliary channel, connect as per stereo example schematic. 
 
By default Mic Bias will go High for a Hands-free connection but will stay low for a Music connection. The behaviour of 
Mic Bias can be configured. Please refer to the Melody UART manual for configuration options. 
 
Mic Bias goes to 1.8V and can source up to 2.8mA of current. 
  
Connecting Speakers 
 
The analogue output circuit comprises a DAC, a buffer with gain-setting, a low-pass filter and a class AB output stage 
amplifier. The output is available as a differential signal between SPKR_LN and SPKR_LP for the left channel, and 
between SPKR_RN and SPKR_RP for the right channel. The amplifiers expect a load impedance of 16 to 32 Ohms. Peak 
voltage output depends on the gain setting though one should expect nothing more than a peak to peak voltage of 1.5V 
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with a DC offset of around 1.2V at maximum gain. 

External Amplifier 
 
On the BC127 (non MFI builds), PIO3 goes High when an Audio Link is active. That PIO can be used for turning ON and 
OFF an external Amplifier. 
 
GPIOs and UART 
 
The BC127 is controlled by GPIOs. This can be configured. If GPIO control is not used, these GPIOs should be left 
floating. The UART by default does not use RTS/CTS flow control. If the users do not expect to use it, these lines should 
be left floating. 
 
 
 
 
 
 
 
 
 
Digital Pin States on RESET or after Power Up 
 
 

Digital Pin States on RESET or Power Up 
The following table shows the Digital Pin States on RESET or after power up. 
 
Pin Name / Group I/O Type State after Power Up or RESET 

USB_DP Digital bi-directional N/A 
USB_DN Digital bi-directional N/A 

UART_RX Digital bi-directional with PU Strong PU 
UART_TX Digital bi-directional with PU Weak PU 
UART_CTS Digital bi-directional with PD Weak PD 
UART_RTS Digital bi-directional with PU Weak PU 

SPI_CS# Digital input with PU Strong PU 
SPI_CLK Digital input with PD Weak PD 

SPI_MISO Digital tri-state output with PD Weak PD 
SPI_MOSI Digital input with PD Weak PD 
SPI_PCM# Digital bi-directional with PD Strong PD 
PCM_IN Digital bi-directional with PD Weak PD 

PCM_OUT Digital bi-directional with PD Weak PD 
PCM_SYNC Digital bi-directional with PD Weak PD 
PCM_CLK Digital bi-directional with PD Weak PD 

RST# 
 

Digital input with PU Strong PU 

PIO[7:0] Digital bi-directional with PD Weak PD 
 
PD = Pull Down, PU = Pull Up 
 

Input and Tri-state Currents Min Typ Max Unit 
Strong pull-up -150 -40 -10 μA 
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Strong pull-down 10 40 150 μA 
Weak pull-up -5 -1.0 -0.33 μA 

Weak pull-down 0.33 1.0 5.0 μA 
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BC127 With External Supply 
 
 

 
 
The following figure represents an example of a fixed voltage configuration.  

 
Referring to the figure above, a 3.3V supply is connected to pins VCHG, VBAT_SENSE, VBAT and 
VDD_PADS. The minimum voltage is 3.1V to enable the module to boot. 

 
VCHG is the input to the battery charger regulator though in this configuration the charging circuit is not used. 
VBAT_SENSE is the input to the Battery sensor circuitry, which in this configuration is not used. 
VBAT is the main supply input to the internal switch mode and LDO regulators and is the supply domain for VREGEN. 
VDD_PADS is the supply to all the I/O domains for PIO, UART, PCM, LED and RST#. 
 
Boot Modes 

Application of a voltage greater than 3.1V correctly boots the module, the module can be powered down by removing the fixed supply 
voltage or by pulling VREGEN low. If the fixed supply voltage remains restart the module by pulling VREGEN high. 

 

BC127 to Wake-Up an External Processor on Connection 

With GPIO control disabled, BC127 has PIOs that will go High when a Bluetooth connection is established. Please refer to the Melody 
Manual for more details. 
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BC127 Antenna Layout Guidelines 
 

The BC127 requires specific layout conditions to achieve the maximum range from the on board Antenna. The 
module is designed to be placed in the top right hand corner or edge of an application board, ideally butted up 
to the edge of the board to allow for maximum free space radiation from the antenna. Orientate the front of the 
module to face the direction that you want the maximum range for your product. 
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1. The ground clearance area is dimensioned in the BC127 data sheet, all copper on all layers should be 
removed from this area up to the application board edges on the top and right hand side of the board. Not 
metallic components can be placed in this area. If your application is to be housed in a case only use 
plastic or rubber materials and avoid any metallic coatings in this area. Avoid routing any signal or power 
tracks in this area. 

2. Ground fill should be used where ever possible on the application board, tie all ground fill areas on 
multiple layers together with through ground via stitching. 

3. The performance of the antenna depends on ground fill area. Large ground areas will perform better than 
smaller ground areas.  

 

mailto:info@blue-creation.com
http://www.blue-creation.com

