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BLUETOOTH 24-BIT HEADPHONE ADAPTER



Introduction
• Portable Bluetooth Adapter for 

Wireless 24-Bit Audio Streaming

VS24-Bit 16-Bit

Bit Depth

VS60 Hrs 20-Hrs

Playback Time



Design Goal

Ultra Small 
Product Size

24-Bit High 
Audio Quality

Long IDLE 
and Playback 





BLOCK DIAGRAM



BLUETOOTH
1 .  D A T A  T R A N S M I S S I O N

W I R E L E S S



THE NAVIGATOR 

Q U A LC O M M  
C S R 8 8 7 5



Hi-Res Entertainment

• 24-Bit Depth For Higher Clarity 
• Higher Sampling Rate For Higher Resolution 
• Over 144dB Theoretical Dynamic Range 
• Ultra Low Noise Floor Voltage



Codec Revolution

• High Data Packet Compression 
• Better Packet Transmission Algorithm 
• Better Noise Handling 
• Bluetooth 4.x Support

Qualcomm® aptX™ HD
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1000 HZ HARMONIC DISTORTION TEST
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BROADBAND WHITE NOISE TEST

White noise helps us 
understand the 
behavior of a codec 
when it is excited at all 
frequencies and does 
not change in time.
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IMPULSE SIGNAL TEST
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REAL MUSIC TEST



Play Nice With All Devices



MOBILE-READY STRATEGY 15

A2DP(Advanced Audio Distribution Profile): 
• Widely Supported 
• High Transmission Bandwidth 
• Multi-Channel Support 

AVRCP(Audio/Video Remote Control Profile): 
• Multi-System Support 
• System-Wise Audio Playback Control

Music Meta Data 
Pass Through 

Talkback 
Support

Secured Pair Up and 
Last Season Log 

Universal 
Device Control



AMPLIFIER UNIT

2 .  

M O R E  D E T A I L S



THE AMPLIFIER 

C L A S S - D  
A M P L I F I E R



AMPLIFIER COMPARISON
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Before Amplifier After Amplifier



Power Module 
- Voltage Regulator 3.3V 

- 3Ways power



Voltage Regulator Schematics



VOLTAGE REGULATOR



LITHIUM BATTERY

Discharge time

Voltage



3. Micro-Control-Unit 

“

“

24

Intelligent Low-Power System Master Controller



Control Module

• ATmega328 MCU activates Bluetooth connection through 
AVRCP and A2DP 

• MCU manages power to charge Li-on Battery 

• MCU feeds proper GPIO connection for buttons 

• Buttons communicate through AVRCP 

• Status LEDs indicates power-on, pair 



Microprocessor 
Module

• UART Serial Communication with Bluetooth 
Chip 

• A2DP and AVRCP Bluetooth protocol 
transmission controll 

• Power Management and Charing Battery



Microprocessor Schematics



Buttons GPIO 
Configuration

• GPIO configuration connected with buttons 

• VREGEN: Pair on SHORT press (Bluetooth)  
             Power ON/OFF on LONG press 
(Power) 

• VOL-: Decrease volume (AVRCP) 

• VOL+: Increase volume (AVRCP) 

• << : Previous song (AVRCP) 

• Pause/Play (AVRCP) 

• >>: Next song (AVRCP) 

• RESET: Reset device (active-low)



Buttons Schematics



Status LEDs Module
• Unconnected: Flicks between LED0 and 

LED1 

• Connected: LED1 flicks every 1s 

• Power OFF: All LEDs goes off 

• Power ON: All LEDs lights up 

• Discoverable Mode: LED0 flicks every 1s



Status LEDs Schematics



Software



Button and Status LEDs



CONCLUSION
A C H I E V E M E N T

T H E  T I C K



R&V TABLE



Bluetooth Noise Analysis 36

207.1
mV

1.596
μs

1.15
V

Low noise level

Low noise frequency

Output 53.5% max volume

Noise can be neglected!



FUTURE WORK
W H A T ’ S  A W A I T I N G

T H E  T O C K



HYDRO 
ELECTRIC

THE 
POSSIBILITIES

SHIELDING

MODULUS

SIZE TRIM

SECURITY

GUI

TWO GROUNDS

ON-BOARD SD RF UPGRADE

THE ‘TOCK’  
CYCLE

Secured data transmission
Proper EMI prevention
Graphical User Interface
User self-serviceable 
Analog/digital ground separation
Further footprint reduction
On-board media storage
Bluetooth 5.0 & NFC pairing



Q & A
B E F O R E  W E  S I P  T H E  C O F F E E

T H A N K  Y O U


