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2.6 Watt Mono Filter-Free Class-D Audio Power Amplifier

Features 
 

 Efficiency With an 8-Ω Speaker: 

                   88% at 400 mW 

                   80% at 100 mW 

 3.8mA Quiescent Current 

 0.4μA Shutdown Current 

 Optimized PWM Output Stage Eliminates LC Output Filter 

 Internally Generated 250-kHz Switching Frequency Eliminates Capacitor and Resistor 

 Improved PSRR (−75 dB) and Wide Supply Voltage (2.5 V to 5.5 V) Eliminates Need for a 

Voltage Regulator 

 Fully Differential Design Reduces RF Rectification and Eliminates Bypass Capacitor 

 Improved CMRR Eliminates Two Input Coupling Capacitors 

 MSOP8, SOP8, DFN8 package 

 

General Description 

 
The BL6306 is a 2.6W high efficiency filter-free class-D audio power amplifier that requires 

only three external components. 

Features like 88% efficiency, −75dB PSRR, and improved RF-rectification immunity make 

the BL6306 ideal for cellular handsets. In cellular handsets, the earpiece, speaker phone, and 

melody ringer can each be driven by the BL6306.  

 

Applications 
 

 Mobile phone、PDA、MID 

 MP3/4、PMP 

 Portable electronic devices 

 

Order Information 

 

Part Number Package Shipping 

BL6306MM MSOP8 3000 pcs / Tape & Reel 

BL6306SO SOP8 2500 pcs / Tape & Reel 

BL6306DN DFN8 3000 pcs / Tape & Reel 

 

 

 

Pin Diagrams 
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Pin Description 

 

Pin # Name Description 

1 SDB Shutdown terminal (low active) 

2 NC NC (No internal connection) 

3 IN+ Positive differential input 

4 IN- Negative differential input 

5 VO+ Positive BTL output 

6 VDD Power Supply 

7 PGND Power Ground 

8 VO- Negative BTL output 
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Figure 1. Function Block Diagram 
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Application Circuit 
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Figure 2. BL6306 Application Schematic With Differential Input 
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Figure 3. BL6306 Application Schematic With Differential Input and Input Capacitors 
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Figure 4. BL6306 Application Schematic With Single-Ended Input 
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Absolute Maximum Ratings 
Supply Voltage                 -0.3V to 6V 

Input Voltage            -0.3V to VDD+0.3V 

Storage Temperature         -65℃ to +150℃ 

Operating Temperature Range  -40℃ to +85℃ 

 

NOTE: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating 

Rating indicate conditions for which the device is functional, but do not guarantee specific performance limits. 

 

 

Electrical Characteristics 
The following specifications apply for the circuit shown in Figure 5. 

TA = 25℃, unless otherwise specified. 

Symbol Parameter Conditions 
Spec 

Units 
Min. Typ. Max. 

ISD Shutdown Current VIN=0V, VSDB=0V, No Load  0.4 2 uA 

IQ Quiescent Current 

VDD = 2.5V, VIN = 0V, No Load  2.2 3.2 

mA VDD = 3.6V, VIN = 0V, No Load  2.6  

VDD = 5.5V, VIN = 0V, No Load   3.8 8 

OSV  Output Offset Voltage 
VIN = 0V, AV = 2V/V, 

VDD = 2.5V to 5.5V 
 2 25 mV 

PSRR Power Supply Rejection Ratio VDD = 2.5V to 5.5V  -75  dB 

CMRR Common Mode Rejection Ratio 

VDD = 2.5V to 5.5V, 

VIC = VDD/2 to 0.5V, 

VIC = VDD/2 to VDD - 0.8V 

 -68  dB 

FSW Modulation frequency VDD = 2.5V to 5.5V 200 250 300 kHz 

AV Voltage gain VDD = 2.5V to 5.5V 
IR

270k  
IR

300k  

IR

330k  V/V 

RSDB Resistance from SDB to GND   300  kΩ 

ZI Input impedance  135 150 165 kΩ 

TWU Wake-up time from shutdown VDD = 3.6V  32  mS 

rDS(on) Drain-Source resistance (on-state) 

VDD = 2.5V  700  

mΩ VDD = 3.6V  500  

VDD = 5.5V  400  

VSDIH Shutdown Voltage Input High  1.3   V 

VSDIL Shutdown Voltage Input Low    0.4 V 
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Operating Characteristics 
 VDD = 5V, RI = 150kΩ, TA = 25℃, unless otherwise specified. 

Symbol Parameter Conditions 
Spec 

Units 
Min. Typ. Max. 

PO Output Power  

THD+N=10%, f=1KHz, RL = 4Ω  2.60  

W 
THD+N=1%, f=1KHz, RL = 4Ω  2.10  

THD+N=10%, f=1KHz, RL = 8Ω  1.60  

THD+N=1%, f=1KHz, RL = 8Ω  1.30  

THD+N 
Total Harmonic 

Distortion + Noise 
Po=1.0Wrms, f=1kHz, RL = 8Ω  0.21  % 

SNR Signal-to-Noise ratio VDD=5V, Po=1.0Wrms, RL = 8Ω  91  dB 

 

 VDD = 3.6V, RI = 150kΩ, TA = 25℃, unless otherwise specified. 

Symbol Parameter Conditions 
Spec 

Units 
Min. Typ. Max. 

PO Output Power  

THD+N=10%, f=1KHz, RL = 4Ω  1.35  

W 
THD+N=1%, f=1KHz, RL = 4Ω  1.08  

THD+N=10%, f=1KHz, RL = 8Ω  0.85  

THD+N=1%, f=1KHz, RL = 8Ω  0.69  

THD+N 
Total Harmonic 

Distortion + Noise 
Po=0.5Wrms, f=1kHz, RL = 8Ω  0.21  % 

KSVR 
Supply ripple 

rejection ratio 

VDD = 3.6V, input ac-grounded with CI = 2uF  

f=217Hz, V(Ripple)=200mVPP 
 -65  dB 

Vn Output voltage noise 
VDD = 3.6V, input ac-grounded 

with CI = 2uF, f=20~20kHz 

No weighting  100  
uVRMS 

A weighting  75  

CMRR 
Common Mode 

Rejection Ratio 
VDD = 3.6V, VIC = 1 VPP, f=217Hz  -70  dB 

 

 VDD = 2.5V, RI = 150kΩ, TA = 25℃, unless otherwise specified. 

Symbol Parameter Conditions 
Spec 

Units 
Min. Typ. Max. 

PO Output Power  

THD+N=10%, f=1KHz, RL = 4Ω  0.60  

W 
THD+N=1%, f=1KHz, RL = 4Ω  0.51  

THD+N=10%, f=1KHz, RL = 8Ω  0.40  

THD+N=1%, f=1KHz, RL = 8Ω  0.33  

THD+N 
Total Harmonic 

Distortion + Noise 
Po=0.2Wrms, f=1kHz, RL = 8Ω  0.21  % 
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Test Circuit 
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Figure 5. BL6306 test set up circuit 
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Figure 6.  30-kHz LPF for BL6306 test 

Notes: 1>. CS should be placed as close as possible to VDD/GND pad of the device 

2>. Ci should be shorted for any Common-Mode input voltage measurement 

3>. A 33uH inductor should be used in series with RL for efficiency measurement 

4>. The 30 kHz LPF (shown in figure 5) is required even if the analyzer has an internal 

LPF 

 

Component Recommended 
 

Due to the weak noise immunity of the single-ended input application, the differential input 

application should be used whenever possible. The typical component values are listed in the table: 

RI CI CS 

150 k 3.3 nF 2 uF 



                                              BL6306    

http://www.belling.com.cn - Page 7 of 10 - Ver1.3  
                                                     

(1) CI should have a tolerance of ±10% or better to reduce impedance mismatch. 

(2) Use 1% tolerance resistors or better to keep the performance optimized, and place the 

RI close to the device to limit noise injection on the high-impedance nodes. 

 

Input Resistors (RI) & Capacitors (CI) 

The input resistors (RI) set the total voltage gain of the amplifier according to Eq1 

1
1502

Eq
V

V

R

k
Gain

I









  

The input resistor matching directly affects the CMRR, PSRR, and the second harmonic 

distortion cancellation. 

If a differential signal source is used, and the signal is biased from 0.5V ~ VDD-0.8V (shown 

in Figure2), the input capacitor (CI) is not required.  

If the input signal is not biased within the recommended common-mode input range in 

differential input application (shown in Figure3), or in a single-ended input application (shown in 

Figure4), the input coupling capacitors are required. 

If the input coupling capacitors are used, the RI and CI form a high-pass filter (HPF). The 

corner frequency (fC) of the HPF can be calculated by Eq2 

  2
2

1
EqHz

CR
f

II

C





 

Decoupling Capacitor (CS) 

A good low equivalent-series-resistance (ESR) ceramic capacitor (CS), used as power supply 

decoupling capacitor (CS), is required for high power supply rejection (PSRR), high efficiency and 

low total harmonic distortion (THD). CS is 2µF, placed as close as possible to the device VDD pin. 
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Package Dimensions 
 

SOP8 
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MSOP8
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DFN8 

 

  

 

 

SYMBOL 
MILLIMETER 

MIN NOM MAX 

A 0.70 0.75 0.80 

A1 - 0.02 0.05 

b 0.25 0.30 0.35 

c 0.18 0.20 0.25 

D 2.90 3.00 3.10 

D2 2.50REF 

e 0.65BSC 

Nd 1.95BSC 

E 2.90 3.00 3.10 

E2 1.55REF 

L 0.30 0.40 0.50 

h 0.20 0.25 0.30 

 



X-ON Electronics
 
Largest Supplier of Electrical and Electronic Components
 
Click to view similar products for Audio Amplifiers category:
 
Click to view products by  Belling manufacturer:  
 
Other Similar products are found below :  

LV47002P-E  MP7747DQ-LF-P  AZ386MTR-E1  NCP2811AFCT1G  NCP2890AFCT2G  NJM8068RB1-TE1  NJW1194V-TE1  LA4282-E 

LA4814JA-AE  LC706200CM  SSM2377ACBZ-R7  FDA2100LV  TDA2541  TDA7385H  TDA7391LV  TDA7575BPDTR  TDA7718NTR 

IS31AP2121-LQLS1  IS31AP4915A-QFLS2-TR  LA74309FA-BH  421067X  480263C  NCP2820FCT2G  STPA001  TDA1515AQ  TDA1520B

 TDA1591T  TDA2051H  TDA4850  TDA7391PDUTR  TDA7563BH  TDA7718B  LA4425F-E  LA4742-E  TDA7391PDU 

TDA7491MV13TR  TDA749213TR  TDA7563AH  TDA7850H  STK433-070GN-E  E-TDA7391PDTR  SSM2529ACBZ-R7  SSM2518CBZ-

R7  MAX9890BEBL+T  MAX98303EWE+T  MAX98358EWL+  MAX98304DEWL+T  MAX97220DETE+T  TS4962MEIJT  TS4990EIJT  

https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/audio-ics/audio-amplifiers
https://www.x-on.com.au/manufacturer/belling
https://www.x-on.com.au/mpn/onsemiconductor/lv47002pe
https://www.x-on.com.au/mpn/monolithicpowersystems/mp7747dqlfp
https://www.x-on.com.au/mpn/diodesincorporated/az386mtre1
https://www.x-on.com.au/mpn/onsemiconductor/ncp2811afct1g
https://www.x-on.com.au/mpn/onsemiconductor/ncp2890afct2g
https://www.x-on.com.au/mpn/njr/njm8068rb1te1
https://www.x-on.com.au/mpn/njr/njw1194vte1
https://www.x-on.com.au/mpn/onsemiconductor/la4282e
https://www.x-on.com.au/mpn/onsemiconductor/la4814jaae
https://www.x-on.com.au/mpn/onsemiconductor/lc706200cm
https://www.x-on.com.au/mpn/analogdevices/ssm2377acbzr7
https://www.x-on.com.au/mpn/stmicroelectronics/fda2100lv
https://www.x-on.com.au/mpn/philips/tda2541
https://www.x-on.com.au/mpn/stmicroelectronics/tda7385h
https://www.x-on.com.au/mpn/stmicroelectronics/tda7391lv
https://www.x-on.com.au/mpn/stmicroelectronics/tda7575bpdtr
https://www.x-on.com.au/mpn/stmicroelectronics/tda7718ntr
https://www.x-on.com.au/mpn/issi/is31ap2121lqls1
https://www.x-on.com.au/mpn/issi/is31ap4915aqfls2tr
https://www.x-on.com.au/mpn/onsemiconductor/la74309fabh
https://www.x-on.com.au/mpn/texasinstruments/421067x
https://www.x-on.com.au/mpn/texasinstruments/480263c
https://www.x-on.com.au/mpn/onsemiconductor/ncp2820fct2g
https://www.x-on.com.au/mpn/stmicroelectronics/stpa001
https://www.x-on.com.au/mpn/philips/tda1515aq
https://www.x-on.com.au/mpn/philips/tda1520b
https://www.x-on.com.au/mpn/philips/tda1591t
https://www.x-on.com.au/mpn/philips/tda2051h
https://www.x-on.com.au/mpn/philips/tda4850
https://www.x-on.com.au/mpn/stmicroelectronics/tda7391pdutr
https://www.x-on.com.au/mpn/stmicroelectronics/tda7563bh
https://www.x-on.com.au/mpn/stmicroelectronics/tda7718b
https://www.x-on.com.au/mpn/onsemiconductor/la4425fe
https://www.x-on.com.au/mpn/onsemiconductor/la4742e
https://www.x-on.com.au/mpn/stmicroelectronics/tda7391pdu
https://www.x-on.com.au/mpn/stmicroelectronics/tda7491mv13tr
https://www.x-on.com.au/mpn/stmicroelectronics/tda749213tr
https://www.x-on.com.au/mpn/stmicroelectronics/tda7563ah
https://www.x-on.com.au/mpn/stmicroelectronics/tda7850h
https://www.x-on.com.au/mpn/onsemiconductor/stk433070gne
https://www.x-on.com.au/mpn/stmicroelectronics/etda7391pdtr
https://www.x-on.com.au/mpn/analogdevices/ssm2529acbzr7
https://www.x-on.com.au/mpn/analogdevices/ssm2518cbzr7
https://www.x-on.com.au/mpn/analogdevices/ssm2518cbzr7
https://www.x-on.com.au/mpn/maxim/max9890beblt
https://www.x-on.com.au/mpn/maxim/max98303ewet
https://www.x-on.com.au/mpn/maxim/max98358ewl
https://www.x-on.com.au/mpn/maxim/max98304dewlt
https://www.x-on.com.au/mpn/maxim/max97220detet
https://www.x-on.com.au/mpn/stmicroelectronics/ts4962meijt
https://www.x-on.com.au/mpn/stmicroelectronics/ts4990eijt

