‘ ‘ RIMXERRZTRAE

SHENZHENSHI YONGFUKANG TECHNOLOGY CO. LTD

HT8310
R E R RHAEF RN

RNESWERBENBERAE,

. ﬁl\\

- ATHRHI TR S B I &E (Anti-Clipping Function, ACF)
- BIENBERAEINEE
- NEB[E E28dBiE i
- M IhE
5.2W (VBar=4.2V, R.=4Q, THD+N=10%)
4.0W (VBar=3.7V, RL=4Q, THD+N=10%)
3.0W (VBar=3.3V, R.=4Q, THD+N=10%)
84% (Vear=3.7V, RL.=4Q, 0.4W)
75% (VBar=3.7V, RL=4Q, 2W)
" EE.I}_
-FHEHIAVeaT: 2.7VES.5V
-FHEHIHECPOUT: 6.4V
- ﬁ% -I-1/EEE.IJIL 3mA
- *LﬁEE./m,. <1uA
« AB/DZERI]#k
- RIS BT,
- 1%1:}:'1}] BE: Luu./)i#l/)\&

BEERgER
FEIRIFThRE

FrElT s EIhgE, D/ABYI#ERY
5.2WHE EEE IR BASE

LR A

HT8310;‘%~%‘—£D%’§%@?%%7&&X%§ vis
Vear=4.2V. THD+N=10%, 4Qfi#5M T 6EiE s
H5.2W IR, iZ DRI FE 5 HE U HH N B E IS
HE 7 2R FH IR AR B PR AL o 1% T TR AR B A ) R s AR T
JE, AT R H R R s 1]

HT83 10/ i KkF 2B HITIR L (ACF) it
FEHIDIRE, AR INIF0H] B TR E R EEE S8
FERE R P51 A 5 5 HITTUR R (), tREH
AT LB B LEAE T H RIS B BT RS ) A T,
REE, QGG 5252, R E &
GBI . HEAARAFACFR, AlEtxt
AFEN . RIS F ik B A ACF-Off i,

HT8310 547 ABEMDI [ B I ThfE, {E52
FIDRIMEMIT-LH SRS, ATEE V) = ABE & 4
Db (B HLGr = TR D BE SR DD o

HT8310 /4 A58 Al e i€ A K v A Rl BOR , RERS
FLIRIKEN I %, JFRORRR LIk i H A5 5 (1 5k

Jc5REt%E, SOP16L-PP, QFN16L-PP NER NS o AL S G LA e o]
B 5 F BT RGZARRA, 54 208 ] BRI % .
s - E5h, HT8310MA #R [ 2 28dB M o, P4 )X
-%mamt\ P REEN INREAERFHLHLITRLIME, SRR T W SR TRy
- EEAEINEE - BREF i P AR ERL YRR S AR S Th B
W AN
— CFLY‘ ‘47UF
1
220uF _ =
I 10uF| 1uF 2 3
VBAT 1 cp CN 16
PVBAT . CPOUT
8 10uF
AVBAT PVDD @LZZOUF
10R I1uF 1UFI — I
ACF = AVBAT, ACF disableT 6 ACE 0.GND - N
Otherwise, ACF enabled — ] - 11
T e PO py venss ||
CTRL> 1.8V, Class D
12
@—{W IN+ ouT+ f———
15
ﬁ W e O ouT-
— CGND AGND PGND
4] 5 13

TEL:0755-82863877 13242913995 E-MAIL:panxial68@126.com http://www.szczkjgs.com



{7\ EUmREENAERAS

w SHENZHENSHI YONGFUKANG TECHNOLOGY CO.,LTD

HT8310
Audio Amplifier Integrated with Charge Pump

5.2W Anti-Clipping Mono Class D/AB Audio Amplifier with
Adaptive Charge Pump Regulator

B FEATURE

* 4 modes of Anti-Clipping Function (ACF)
+ Adaptive Charge Pump Regulator
* Maximum Voltage Gain: 28dB
* Output Power
5.2W (Vear=4.2V, R.=4Q, THD+N=10%)
4.0W (VBar=3.7V, RL=4Q, THD+N=10%)
3.0W (VBar=3.3V, R.=4Q, THD+N=10%)
- Efficiency
84% (Vear= 3.7V, RL =4 Q, Po = 0.4W)
75% (Vear= 3.7V, RL =4 Q, Po = 2.0W)
- Power Supply
-Input Vear: 2.7V to 5.5V
-Output CPOUT: 6.4V
* Quiescent Current: 3mA
* Shutdown Current: <1uA
* Class AB / Class D selectable
* Filter-less Modulation, Eliminating Output Filter
* Over Current Protection, Thermal Protection,
Low voltage malfunction prevention function
included
* Pb-Free Packages , SOP16L-PP, QFN16L-PP

B APPLICATIONS

» Smart Speakers * Wireless Speakers
- Portable Audio Devices - Smart Phones

B TYPICAL APPLICATION

B GENERAL DESCRIPTION

HT8310 is a Class D audio amplifier which can
deliver continuous 5.2W output power into a 4Q
speaker with 4.2V battery supply when THD+N =
10%. The class D audio amplifier's power supply is
adaptively boosted by the integrated charge pump
regulator which only works while the output power
is big enough. This will significantly extend the
playing time in battery supply applications.

HT8310 features Anti-Clipping Function (ACF)
which detects output signal clip due to the over
input signal and suppresses the output signal clip
automatically. Also, it can adapt the output clip
caused by power supply voltage down. It can
significantly improve the sound quality, creating a
very comfortable musical enjoyment, and to protect
the speakers from overload damage. It provides 4
different ACF modes and ACF OFF mode to adjust
different applications.

Class AB amplifier mode is also available for
HT8310. Once the EMI Interference from class D
and Boost Converter becomes an annoying
problem, HT8310 can be changed into Class AB
mode.

HT8310 has a filter-less modulation circuit
which directly drives speakers while realizes low
distortion and low noise characteristics. Thanks to
filter-less, circuit design with fewer external parts
can be made in portable applications.

HT8310 has an internal gain of 28dB and an
independent Shutdown function which can
minimize the power consumption. As for protection
function, over current protection function for
speaker output terminals, over temperature
protection function, and low supply voltage
malfunction preventing function are also prepared.
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B TERMINAL CONFIGURATION
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B TERMINAL FUNCTION '
SOP QFN ESD
Terminal | Terminal Name 110 : Description
Protection
No. No.
0 / GND GND - Ground
1 15 PVBAT POWER PN Power supply for the charge pump regulator
2 16 CP I PN Flying capacitor positive terminal
3 1 CN | PN Flying capacitor negative terminal
4 2 CGND GND -- Ground for the charge pump regulator
5 3 AGND GND -- Analog ground
4 ACF selection terminal. ACF is disabled when it is pulled to
6 il ! PN VBAT directly.
5 CTRL | PN Mode. selection terminal. When it is pulled low, the device
goes into shutdown mode.
8 6 AVBAT POWER PN Analog power supply
9 7 IN+ | PN Positive audio input terminal
10 8 IN- | PN Negative audio input terminal
11 9 BYPASS o PN grnoaulﬁg reference terminal, connecting a 1uF capacitor to
12 10 OouT+ 0 PN Positive BTL audio output
13 11 PGND GND -- Power ground for audio amplifier
14 12 PVDD POWER PN Power supply for audio amplifier
15 13 OUT- o PN Negative BTL audio output
16 14 CPOUT POWER PN Boosted voltage output of the charge pump regulator
B ORDERING INFORMATION
. Operating .

Part Number Package Type Marking Temperature Range Container/MOQ
HT8310SPT SOP16L-PP HT8310SP -40°C~85C Tube/50PCS
HT8310SPR SOP16L-PP HT8310SP -40°C~85C Tape and Reel/2500PCS
HT8310SQR QFN16L-PP HT8310SQ -40°C~85C Tape and Reel/5000PCS

' I: Input; O: Output
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® ELECTRICAL CHARACTERISTICS?

® Absolute Maximum Ratings®

PARAMETER SYMBOL MIN MAX UNIT
Supply voltage range (PVBAT, AVBAT) VBAT -0.3 7 \Y,
Input voltage range (IN+, IN-) VIN —0.6 AVBAT+0.6 \Y,
Operating temperature range Ta -40 85 C
Operating junction temperature range Ty -40 150 T
Storage temperature range Tste -50 150 T

® Recommended Operating Conditions

PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
Supply voltage range (PVBAT, AVBAT) VBAT 2.7 2.7 5.5 \%
Operating temperature range Ta -40 25 85 C
Speaker resistance RL 4 Q

® Electrical Specifications

General Specifications
Condition: VBAT = 2.7~5.5V, Ta = 25°C, Unless otherwise specified.

PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
(S;\?ER’TV’ Ox{a/gBZrTa)”ge VBAT 2.7 3.7 5.5 v
Power-up threshold voltage VUvLH 25 \%
Power-off threshold voltage VuviL 2.4 \%

. 3.6V, No input, No load, Class D 3.5 mA
Quiescent current IaT -
3.6V, No input, No load, Class AB 6.5 mA
Shutdown current Isp 0.1 1 uA
Power ripple rejection ratio PSRR VBAT=3.7V, 217Hz -80 dB
Input impedance per input pin Rin 20 kQ
Closed-loop voltage gain Av 28.5 dB
Shutdown mode 0 0.4
CTRL terminal setting VeraL gi?ast')skf\dB mode, Charge Pump 1.1 15
threshold voltage Class D mode, Charge Pump
enabled ’ 1.8 AVBAT \Y,
Start-up time* ton 120 ms
Sc\)/i(re‘; temperature protection oTP 160 ©
Charge Pump Specifications
Condition: VBAT = 2.7~5.5V, Ta = 25°C, Unless otherwise specified.
PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
Charge pump output voltage CPOUT 6.2 6.4 6.6 Vv
Switching frequency fsw_cH 1600 kHz
Max output current lcrouT VBAT=4.2V 2 A

2 Depending on parts and PCB layout, characteristics may be changed.

3 Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are
stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated under
recommended operating conditions is not implied. Exposure to absolute—-maximum-rated conditions for extended periods
may affect device reliability.

4 Power on, shutdown release, or the switching between Class AB and Class D
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Class D Audio Amplifier Specifications

Condition: VBAT = 3.7V, Ta = 25°C, Cin = 1uF, Rin = 0k, Av = 28.5dB, RL = 4Q, fin = 1kHz, Cveat = 1uF//10uF//470uF, Cout =
1uF//10uF//470uF, CeLy = 4.7uF, ACF off, Unless otherwise specified.

PARAMETER SYMBOL CONDITION MIN TYP MAX | UNIT
THD+N = 10% 5.2
VBAT=4.2V
THD+N = 1% 43
THD+N = 10% 4
Output Power Po VBAT=3.7V w
THD+N = 1% 3.6
THD+N = 10% 3
VBAT=3.3V
THD+N = 1% 2.7
(otlal Harmonic Distortion * | rhp4N | Po=1W Ru=40, f=1kHz 0.06 %
. f=20Hz~20kHz, A weighted,
Output Noise VN Av=28 50B 120 MVrms
. . . f=20Hz~20kHz, A weighted,
Signal to Noise Ratio SNR Av=285dB. Po = 1W 84 dB
Offset Voltage Vos +10 mV
. Vear=3.7V, Po=0.4W 84 %
Efficiency n
Vear=3.7V, Po=2W 75 %
Switching frequency fsw_p 330 kHz

Class AB Audio Amplifier Specifications

Condition: VBAT = 3.7V, Ta = 25°C, Cin = 1uF, Rin = 0k, Av = 28.5dB, RL = 4Q, fin = 1kHz, Cveat = 1uF//10uF//470uF, Cout =
1uF//10uF//470uF, CrLy = 4.7uF, ACF off, Unless otherwise specified.

PARAMETER SYMBOL CONDITION MIN TYP MAX | UNIT
VBAT=4.2V 2
- f=1kHz, R.=4Q,
VBAT=3.7V THD+N=10% 1.5
VBAT=3.3V 1.2
Output Power PO w
VBAT=4.2V 1.6
_ f=1kHz, R.=4Q,
VBAT=3.7V THDAN=1% 1.2
VBAT=3.3V 0.9
\oial Harmonic Distortion * | tppyN | PO=1W | RL=40, f=1kHz 0.1 %
. f=20Hz~20kHz, A weighted,
Output Noise VN Av=28 5dB 120 MVrms
. . . f=20Hz~20kHz, A weighted,
Signal to Noise Ratio SNR Av=28.5dB. Po = 1W 84 dB
Offset Voltage Vos +10 mV

Efficiency n Po =1W 63 %
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B TYPICAL OPERATING CHARACTERISTICS
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Class AB Mode
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B APPLICATION INFORMATION

The HT8310 is a highly efficient 5.2W Class-D audio power amplifier with anti-clipping function (ACF) for

applications of battery-powered portable devices. It integrates a filter-less Class-D audio amplifier with an
adaptive charge pump regulator. It operates from 2.7V to 5.5V supply. When operating with a 4.2V supply
voltage, the HT8310 can deliver into a 4Q load a maximum output power up to 5.2W with 10% THD+N.

In HT8310, the power supply rail of the Class-D amplifier output stage is internally boosted and regulated at
6.4V by an adaptive charge pump regulator, allowing for a much louder audio output than a stand-alone
one directly connected to the battery. It makes HT8310 an ideal audio solution for portable devices, which
are powered by a single-cell lithium battery while requiring higher audio loudness.

The ft8310 features ACF to constantly monitor and safeguard the audio outputs against the boosted supply
voltage, preventing output clipping distortion, excessive power dissipation, or hazardous speaker over-load.
Once an over-level condition is detected, the ACF lowers the voltage gain of the audio amplifier
proportionally to eliminate output clipping distortion while maintaining a maximum dynamic range of the
audio outputs allowed by the boosted supply voltage. It provides 4 different ACF modes and ACF OFF
mode to adjust different applications.

Class AB amplifier mode is also available for HT8310. Once the EMI Interference from class D and Boost
Converter becomes an annoying problem, HT8310 can be changed into Class AB mode.

As specifically designed for portable device applications, the HT8310 incorporates a shutdown mode to
minimize the power consumption by holding the CTRL pin to ground. It also includes comprehensive
protection features against various operating faults such as over-current, over-temperature, and
under-voltage for a safe and reliable operation.

1. Charge Pump Regulator

To allow for a much louder audio output, an integrated adaptive charge pump regulator is employed to
boost PVDD, the power rail for the Class-D amplifier output stage. Whenever the audio outputs are higher
than a prescribed level, the charge pump regulator will be activated to boost and regulate CPOUT at 6.4V.
In this case, the charge pump regulator operates in the regulation mode. For a proper operation, the
boosted voltage CPOUT generated by the charge pump regulator must be externally shorted to PVDD pins
via a sufficiently wide metal trace on the system board.

On the other hand, when the audio outputs are less than a prescribed level for an extended period of time,
the charge pump regulator will be de-biased and forced into the standby mode. In the standby mode, the
amplifier output stage is powered directly by VBAT, the battery voltage, through an internal power switch.
This adaptive nature of the charge pump regulator can greatly improve the power efficiency of HT8310
when playing audio and thus extends battery life.

1.1. Selection of Charge Pump Flying Capacitor (CrLy)

A nominal value of 4.7uF is recommended for the flying capacitors (between CP and CN) of the charge
pump regulator. A low equivalent-series-resistance (ESR) ceramic capacitor, such as X7R or X5R, is
recommended.

1.2. Selection of Charge Pump Output Capacitor (Cour)

For best performance, a 10uF low ESR ceramic capacitor in parallel with a tantalum or electrolytic capacitor
(220uF or higher) is recommended for the output capacitor (Cour) of the charge pump regulator.
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2. Anti-Clipping Function (ACF) and Mode Configuration

Once the ACF function is enabled, HT8310 attenuates system gain to an appropriate value when an
excessive input is applied, so as not to cause the clipping at the differential signal output. In this way, the
output audio signal is controlled in order to obtain a maximum output level without distortion. And HT8310
also follows to the clips of the output waveform due to the decrease in the power-supply voltage.

4 2\
(1) Excessive Inputs nitial Gai Total ACF ON Poak +
Input mtliv an Gain Output ’\/\W\/\/\[\'\’\/\/\/
0 Av=Avy+Aa P > I(-)' Peak -
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—— —
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y, —_—)—-—_—-—_t+—-q -+ - -
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AVO
Av=Av,+Aa

-

Power Supply Clipping
Decreasing Detection

ACF
Attenuation
Gain
-10dB<Aa<0

L A - A

Y » e W
Attack Time Release Time

Fig. 1 the ACF Function Operation Outline

The Attack time of ACF Function is a time interval until system gain falls to target attenuation gain -3dB
when a big enough signal input. And, the Release Time is a time from target attenuation gain to not working
of ACF. The maximum attenuation gain is 10dB. There are 4 different ACF modes with different attack time
and release time, and ACF off mode.

Table 1 Attack time and Release time

ACF Terminal ACF mode Attack time Release time
Directly pulled to GND ACF1 50ms 300ms
Pulled to GND with a 100k resistor ACF2 4ms 2s
Floating ACF3 50ms 600ms
Pulled to VBAT with a 100k resistor ACF4 50ms 75ms
Directly pulled to VBAT ACF OFF -

Notice that the ACF mode is only available in Class-D mode. If the device goes into Class-AB mode, the
device will work in ACF off mode no matter how the ACF terminal is connecting.

3. Audio Amplifier Input Configuration

HT8310 is an amplifier with analog input (single-ended or differential). For a differential input between IN+
and IN- pins, signals input via DC-cut capacitors (Cin). The input signal gain is calculated by

Av ~ 20*log(560k/(20K+R ).
And, the low pass cut-off frequency of input signal, can be calculated by
f = 1/(2nR|NC|N)_

For a single-ended input at IN+ pin, signal input via a DC-cut capacitor (Cin). IN- pin should be connected
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to ground via a DC-cut capacitor (with the same value of Cin). The Gain and low pass Cut-off frequency are
the same as the above case.

Front Circuit HT8310 Front Circuit HT8310

C|N R|N CIN RIN
0 IN+ I—’\N\/—U IN+

— VWA IN- Tf{ VA3 IN-

Z Cn Rn

Zout

I N Rn L
Fig. 2 (1) Differential Input; (2) Single-ended Input

4. Working Mode Selection (CTRL Terminal)

HT8310 can work in different modes by setting the CTRL terminal, shown as follow.

Table. 2 CTRL Terminal Mode Control

CTRL Voltage
MODE SYMBOL
MIN. TYP. MAX. UNIT
Class D mode with adaptive charge pump Vmobi 1.8 VBAT VBAT \Y%
Class AB mode in ACF-Off without charge pump Vmobs3 1.1 1.3 1.5 A%
SD (Shutdown) Mode VMob4 0 0 0.4 v

Notice that there’s no internal pull-up or pull-down resistor.

5. Pop-Click Noise Reduction

The Pop-Click Noise Reduction Function of HT8310 works in the cases of Power-on, Power-off, Shutdown
on, and Shutdown off. To achieve a more excellent noise reduction performance, it is recommended to use
a DC-cut capacitor (Cin) of 0.1uF or less.

Besides, POP noise can be minimal according to the following procedure of shutdown control.

*During power-on, Shutdown mode is not cancelled until the power supply is stabilized enough.
Before Power-off, set Shutdown mode first.

The pop-click noise: Power-on/-off > Shutdown on/off.

topLay>tsTy t[@y>50m5
Vv
VBAT VUVLL
ACF-Off / \
ACF-On /
VCTRL QN
ClassAB /
SD
CTRL e

tsTup
OUT 5 =M.
<

Power off SD Operation D" "Power off

Fig. 3 Pop-Click Noise Reduction by Shutdown
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6. Protection Function

HT8310 has the protection functions such as Over-Current Protection function, Thermal Protection function,
and Low Voltage Malfunction Prevention function.

(1) Over-current Protection function

When a short circuit occurs between one output terminal and Ground, PVDD, or the other output, the
over-current protection mode starts up. In the over current protection mode, the differential output terminal
becomes a high impedance state. Once the short circuit conditions are eliminated, the over current
protection mode can be cancelled automatically.

(2) Thermal Protection function

When excessive high temperature of HT8310 (160°C) is detected, the thermal protection mode starts up. In
the thermal protection mode, the differential output terminal becomes Weak Low state (a state grounded
through high impedance).

(3) Low voltage Malfunction Prevention function

This is the function to establish the low voltage protection mode when AVBAT terminal voltage becomes
lower than the detection voltage (VuviL) for the low voltage malfunction prevention. And the protection mode
is canceled when AVBAT terminal voltage becomes higher than the threshold voltage (VUVLH). In the low
voltage protection mode, the differential output pin becomes Weak Low state (a state grounded through
high impedance). HT8310 will start up within the start-up time (TON) when the low voltage protection mode
is cancelled

7. Typical Application Circuits
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8. Typical PCB Layout
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B PACKAGE OUTLINE

SOP16L-PP
D

T AAARAARARA - Symbol Stze (mm)
MIN MAX
o @ all A - 1.75
D | Al 0.05 0.15
0 A2 130 150
-I:II:Il:Il:IlﬂjII:I b 0.39 0.48
c 0.21 0.26
D 9.70 10.10

I 1 D1 4.57(REF)
A 1 i s e e e i E 3.70 210
S = E1 5.80 6.20

E2 2.41(REF)

HHHHHHEEHH e 1.27(BSC)
| L 0.50 0.80
S () E 0° 8°
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Dimension in Millimeters (mm)

Symbol

Min. Max.
A 0.700 0.900
A1 0.000 0.050
A3 0.203(REF)
D 2.900 3.100
E 2.900 3.100
D1 1.600 1.800
E1 1.600 1.800
k 0.200MIN
b 0.180 0.300
e 0.500TYP
L 0.300 0.500
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