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11W Boosted Class D and Class AB Audio Amplifier

B FEATURES

+ Anti-Clipping Function (ACF)
* Filter-less Modulation, Eliminating Output Filter
* Output Power
11W (Vear=4V, R1=3Q, THD+N=10%, fin = 1kHz)
* Power Supply Veat: 2.7V~5.5V

* Low Ipp: 4mA @ VBAT=4.0V
- High Efficiency Boost Converter
-Adaptive boost converter

-Extends the playing time in battery supply
applications

-Adjustable switch peak current limit to avoid
over-pulling on battery current

- Class AB / Class D

- BHHEITRL B Ih&E (B &, Anti-Clipping Function,
ACF)
- RIEK SRR T EE, BEERGERSR

W INE

11W (Vear=4V, R1=3Q, THD+N=10%, fin = 1kHz)
- VearfHEESEE: 2.7VES.5V

- (EESEETR: 4mA @ VBAT = 4V
=T ELNEE
-BERNFE, SEHE ISR E)
-IEATERARRE, BRI
- AB/DZEAH#2

. I T, MTHEE
- Over Current Protection, Thermal Protection, Low ﬁfF RE R/ R R RS R R IR
voltage malfunction prevention function included - JshEtER, ESOPS
* Pb-Free Packages, ESOP8
B APPLICATIONS
* Bluetooth/Wi-Fi Speakers - Portable Speakers - T5oF/ Wi-Fisstg (B
- Smart speakers * Smart Home =T . gL
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B DESCRIPTION

HTA8681, integrated with adaptive boost converter, is a HTA8681 & — 2k 4 B [ i& b F+ & (1) B i DK
mono Class D audio amplifier that drives up to continuous <% 45 o =% jit kK 2%, W 48 B ub £t & i,

1MW (10% THD+N, 1kHz) into 3ohm speaker from a Li-  THD+N=10%. 1KHzZ{Z B4 F, RedEsih
battery voltage. It also integrates Class AB amplifier. MW (30 HiE): Bak, ik FrABKA

The built-in boost converter generates a Class D amplifier =,

supply rail with a max voltage of 8.5V. The boost converter -
is automatically active only when a higher audio output HTA8681 P E [Tk, $2ik8.5Vi Kt i k.

power is required provide an adaptive voltage supply to the ~ F&/NERESHATHE, DCATIRBRRS, #2
amplifier, which will significantly improve the efficiency and 7+ % /5 (R4 DR TN, Hal Kigiem R
extends the playing time in battery supply applications. BF, JEK I SR A .

HTA8681 features Anti-Clipping Function (ACF) which  HTA8681 & Ak S 2Bl T 2 (ACF) #5
detects output signal clip due to the over input signal and I ThRE, AT SRS B TS . B
suppresses the output signal clip automatically. Also, the 20 2 A S e T B A A D T 2

ACF function can adapt the output clip caused by power ; R
supply voltage down with battery. It can significantly Cil), WREH GNPy IEAEBOOSTI /T

improve the sound quality, creating a very comfortable J‘ET%FE:@&E@%%@W( E%T%E%ﬁ;@
musical enjoyment, and to protect the speakers from &EIAFHEFIERIUr& =52, ORI ZHE R
overload damage. It also supplies ACF OFF mode. AR . HTA8681ILHEHLACF-Off iz,

Class AB amplifier mode is also available for HTA8681. HTA8681 EGABKMIDK B HiN#IhRs, 7

Once the EMI Interference from class D and Boost =z 3|DKujEMIT-H ML, AR )=
Converter becomes an annoying problem, HTA8681 can be ABZK A TH R R

changed into Class AB mode.

) Ny RN (s SY= " ) ok
HTA8681 has a filter-less modulation circuit which directly @Hngigm*W;B%%ﬁé:%{)ﬁg%&ffggT”&‘ZE’Ales
drives speakers while realizes low distortion and low noise > FHEHE) %f:i’ Jfﬂij(j‘y{" AV
characteristics. Thanks to filter-less, circuit design with Eﬁﬁgﬁg*ﬂuﬁ% H o iﬁﬂﬂj%ﬁﬁ‘/)ﬁ&m%’ b
fewer external parts can be made in portable applications. ~ HIZMBICEAT 1A T RGEMAMSA, 21

3 AE 4%
As for protection function, over current protection function ENUAEERE S L

for speaker output terminals, over temperature protection  jt4b, HTA86814ELY T i ik b i . A
function are also prepared. AR ST RE

Copyright©2025, Heroic Technology -2- 11/2025 - V0.5



f[.

Il-'l
12

= HEROIC

technalogy,

HTA8681
Boosted Audio Amplifier

B TYPICAL APPLICATION

| ]

5852
VIN LA Tul HTAS671, HTAS681
_ _ ,‘Y‘\ 2 SW
== J— 3 4'7“FC&| |_[l;.}§(z
JF O.lUFT 1UF
8 .
>—— CIRL ILIM — =
Cin Rin 7 5 L1 H:CB
>_| I—‘R:m’— INN A OUTP ———2’2‘2‘&\—1 InF
- z —
C1n= |—D 6 INP © OUIN —“——%‘—ﬁ_—w‘—
T 1k
1. ILIM & ER EBRAOIEERERIRE, RILIM BEIZEMNA/NTF 120K.
Ruuiv B BEAE T LR Fr e FL 3 BRAEL
330k 3A
200k 5A
150k 6.6A
130k 7.7A
120k 8A
2. Ripstznig s
DA DT A N E T\ B fE ABKHE 2 ABZREF I A A %6\ B REL
RI5 R FHRF RI5 R FHRF
23.51% RF =470k, RI = 20k 11.75% RF =235k, RI =20k
(27.4dB) (21.4dB)

SRHE IR BB Riv B, 1825 (dB) = 20 X log ———

RIN+R,

3. CTRL g &S HAI /&

CTRL pin TAERER
>2.4V Class D, ACF off
1.5~2.1V Class D, ACF on

Copyright©2025, Heroic Technology
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0.9~1.3V

Class AB, ACF off

<0.2V

Shutdown

4. J9iR/N SW EBRIFNEESS, SW imiEIFRER Rx+Cx (2.2R+4.7nF)ZUHBAIRIZ,

5. EBRRNESE: HEF(ER 4.7uH FBR:, IBAIEERA AT IRERT ILIM (B,

6. “IREIEE: RABE Ve #EZF > 15V, SIERR I 5> RatEE/QHEEE, #EEMER 11D

SS52, B4~ SS52 FEK.

7. PVDD B —RAY, ARIHMEIAIINER, EREE_REREHEBELNE 0.1uF//1uF//470uF, FRH

gEgeilr VDD B{tFtEELER.

8. IESIFESRXEIRY, MtHEINTNER LCIBiKkaR, BN L1 70 L2 IpkFRR% 10uH, C13 70 C14 BEEE

0.68uF,
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B ORDERING INFORMATION

Package Package . Shipping Package /
Part Number Type Abbr. Eco Plan MSL Level Marking MOQ
HTA8681 Tape and Reel (R) /
HTA8681SPER ESOP8 SPE RoHS MSL3 YYYMAAB' 2500pcs

Ordering Number

HTA8681 SPE

R
L Shipping Package

Package Type

v

v

Part Number

Production Tracking Code

Y M AA

Lot Number

Date Code — Month
1~9, Jan.~Sep.; J, Otc.; Q, Nov.; K, Dec

B
|—> Random Code

Internal Code

" YYYMAAB is production tracking code
Copyright©2025, Heroic Technology -5- 11/2025 - V0.5
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B TERMINAL CONFIGURATION

ILIM 1 [ 8 [ ] CTRL
[——-——- 1
sw [T ] : : T 1 INN
| I
voo [T 5] GND | =11 we
| I
OUTN[T ] | : 5 T outp
|
Top View
B TERMINAL FUNCTION
Terminal No. Name /0’ Description
| ILIM I Adjustable switch peak current limit. An external resistor should be connected
between this pin and GND. 5 K FRJAE 1 B i, SN R PH 2 b
2 SW I Boost and rectifying switch input. & B FF 55 N\ i
3 VDD P Power Supply for internal power circuitry. HEJ
4 OUTN 0 Negative pin for differential speaker amplifier. i H! 717
5 OUTP 0] Positive pin for differential speaker amplifier. %ii Hi 1F 3
6 INP I Positive input (differential+) for audio amplifier. i A\ 971 ¥
7 INN I Negative input (differential-) for audio amplifier. i A\ 1E ¥
8 CTRL I Mode Control Terminal. &z 4541 fH
EP GND G Ground. i

" 1: Input; O: Output; G: Ground; P: Power;
Copyright©2025, Heroic Technology -6- 11/2025 - V0.5
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B SPECIFICATIONS'

® Absolute Maximum Ratings?

ltem Symbol Min. Max. Unit
Supply voltage range VBAT -0.3 55 Vv
Input terminal voltage range VIN —0.3 VDD+0.3 Vv
Operating Ambient Temperature Ta -40 85 T
Junction Temperature Ty -40 150 T
Storage Temperature Tstc -50 150 C

® Recommended Operating Condition

ltem Symbol Conditions Min. Typ. Max. Unit
Supply voltage range VeaT 2.7 55 \%
Operating Ambient Temperature Ta -40 25 85 T
Speaker Impedance RL 2 4 Q
® Electrical Specification?®
Item | Symbol Conditions Min. Typ. Max. Unit
BOOST Converter
Boost converter output VDD 85 v
voltage
fBoost converter fow 300 KHz
requency
Boost on threshold o
voltage VB_TH Amplifier Output Vp 2.37 Vp

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

2 Absolute Maximum Ratings is values which must not be exceeded to guarantee device reliability. With a system in which
supply voltage might exceed supply voltage of PVYDD/GND, external diodes are recommended to be used to assure that the
voltage does not exceed the absolute maximum rating

3 Depending on parts and pattern layout, characteristics may be changed.
Copyright©2025, Heroic Technology -7- 11/2025 - V0.5
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Item | Symbol Conditions Min. Typ. | Max. | Unit
Class D Channel Vss=0V, VBat =4V, Rium = 150kohm, Ta=25°C, Cin=1uF, ACF-Off mode, unless otherwise
specified
Carrier clock frequency frwm 400 kHz
Over current protection Imax 6 A
System Gain Av External Rn=0Q 27.4 dB
Start-up time (power-
on or shutdown tsTuP 160 ms
release)
ACF attenuation gain Aa -18 0 dB
Qonsumptlon current lso CTRL=Vss 0 1 bA
in shutdown mode
Total Harmonic THD+N Po=1.0W, R.=4Q, f=1kHz 0.1 %
Distortion plus Noise
. f=20Hz~20kHz, A weighted,
Output Noise VN Av=27 4dB 110 MVrms
Output offset voltage Vos +2 mV
Quiescent current IBAT 4 mA
RL=4Q 7.3
R=3Q Veat=4V, 10.7
f=1kHz,
RL=2Q+33uH THD+N=10% 13.8
o b b RL=8Q 4.5 W
tput
utput Power o RL=40) 6.2
R.=3Q, Vear=4V, 8.8
f=1kHz,
RL=2Q+33uH THD+N=1% 1.3
RL=8Q 3.7

VBat=4.2V, RL=4Q+22uH,

0,
THD+N = 10% 77 %
VBat=4.2V, RL=3Q+22uH, 70 o
Efficiency (Class D + THD+N = 10% °
Boost) n Vear=4.2V, Ri=2Q+33uH, 63 o
THD+N = 10% °
VBat=4.2V, RL=8Q+22uH, o
THD+N = 10% 82 %
Item Symbol Conditions Min. Typ. Max. Unit
Class AB Channel ' Vss=0V, Veat =3.7V, Cin = 1uF, Ta=25°C, unless otherwise specified
RL=4Q,
VBAT=3.5V 1.25 w
Ri=4Q, f=1kHz,
Vear=4V | THD+N=10% 7 W
RL=4Q,
Vear=5.0V 2.76 W
Output Power Po —
RL.=4Q, 10 W
VBar=3.5V )
Ri=4Q, f=1kHz,
Vear=4V | THD+N=1% 1.36 w
RL=4Q,
Vear=5.0V 22 W
Total Harmonic | 0.\ Po=0.01W RL=4Q, 0.2 %
Distortion plus Noise Po=0.1W f=1kHz 0.15 %
. f=20Hz~20kHz, A weighted, MVim
Output Noise VN Av=214dB 60 .
Output offset voltage Vos +2 mV
. Ri=4Q, THD+N = 10% 70 %
Efficiency n
Ri=3Q, THD+N = 10% 66 %

" In Class AB amplifier mode, boost converter is shutdown automatically. Due to the schottky rectifier, the voltage of PVDD terminal can be
lower than VBAT, depending on the forward voltage of the rectifier V.

Copyright©2025, Heroic Technology -8- 11/2025 - V0.5
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System Gain Avo External Rn=0Q 21.4 dB

Quiescent current IBaT 9 mA

Start-up time (power-
on, shutdown release,
or switch between
Class D and Class AB)

tstup 160 ms

Item | Symbol Conditions Min. Typ. Max. Unit

CTRL Terminal Voltage

ACF Off (Class D,
Adaptive boost
enabled) mode setting
threshold voltage
ACF ON (Class D,
adaptive boost
enabled) mode setting
threshold voltage
ACF Off (Class AB,
boost disabled) mode
setting threshold
voltage

SD mode setting
threshold voltage

SD wake up voltage VCTRL_ON 0.9 \%

VmoD1 24 5 \

Vmob2 1.5 2.1 \Y

VMoD4 0.9 1.3 \

VmoDs 0 0.2 \

Copyright©2025, Heroic Technology -9- 11/2025 - V0.5
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B TYPICAL OPERATING CHARACTERISTICS

Class D, VBAT = 3.7V, fin = 1kHz, Load = 4ohm, unless otherwise specified.

Vpp VS Ipp
10
Input Grounded
Class D
8
< 6
=
a ]
=
| ————
0
2.5 3.5 4.5 5.5
Vop (V)
THO*K Ratlo vs Measured Level
S 2025/11/411:23:52.097
ke o
10
5
3
2
2
0.5
0.3
0.2
. Output power vs THD+N,
f=1kHz
Glo?ﬂm 20m  30m 50m 100m 200m  200m 500m 1 3 5 10
Measured Level (W)
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fin vs THD+N, Po = 1W

THD+F Ratio
2025/11/412:23:50226 _
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) | e
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Povsn
100
4\*& = l 2

80 =
g 60
-

40 Load = 4ohm+22uH
Load =30hm+2 ZJiH
Load =20h m+33u!H

20

0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Po (W)
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Class AB, VBAT = 3.7V, fin = 1kHz, Load = 4ohm, unless otherwise specified.

50
Input Grounded
Class AB
40
—~
g 30
=
a
]
10 — e —
0
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Vop (V)
THD N Batio vs Measured Level
i 2025/10/3113:36:57.986
Wchi
10
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’ 0.3
03
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a1
G‘D‘?Clm Om 20m 50m 100m 200m 200m 500m 1
Measured Level (W)

Output power vs THD+N,
f=1kHz
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THO+W Ratio
2025/10/3114:17:56483 _
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fin vs THD+N, Po = 0.5W
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Povsn
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B Revision History

Date

Version

Revision Content

2025-11-7

V0.5

Preliminary version.

Copyright©2025, Heroic Technology

-16-

11/2025 - V0.5



ﬁ@‘ HEROIC

I technalogy

HTA8681
Boosted Audio Amplifier

B PACKAGE OUTLINE
SPE (ESOPS)

(90.6) ~

0. 020.05) T T T T T
M \ \ \

E1

D
S Ly
I ‘ \
e e H
| | | |
7 s>

= ] . _
= | = E-j“a
g | = =l
| ’
el <3 \ =
[ -y
= | e
& | S
N ¥
=0 Y : [ ¥ o
3 lg} J S
L
Dimension millimeters
A Min Standard Max
A 1.350 1.500 1. 700
Al 0 0.050 0. 150
A2 1.350 1. 450 1. 550
b 0. 360 0. 400 0.440
c 0.215 0.220 0.235
D 4. 800 4.900 5. 000
E 3.840 3.940 4. 040
E1 5.900 6. 000 6. 100
e 1.27BSC
L 0. 400 0.550 0. 700
0 8°
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B TAPE AND REEL INFORMATION

X P1
—» [« KO
IR @|@<
i ? ? SBEE
eel Diameter [}
(o : of |e| o
- I I I
A 4
EfLFL A0
Cavity
AO Dimension designed to accommodate the
BEsE component width; FHERE
Reel Width - - -
w1 BO Dimension designed to accommodate the
VI component length; $HEKE
[T | KO Dimension designed to accommodate the
t component thickness; FHEEE
W Overall width of the carrier tape;
B EATE
P1 Pitch between successive cavity centers;
HReRrECEE
fmtis PIN1 SRR IEC

Quadrant Assignments for Pin1 Orientation in Tape

OO O0O0O0O00O00O0O0

HESFL
Sprocket Holes
Q1 Q2 Qi Q2
BR#EEER
Q3 Q4 Q3 Q4 User Direction of feed
~_/7
%‘ﬁ%l‘ﬁ Pocket Quadrants
EDES EDES . i .
sepe | %x® | w08 B2 ) =e | a0 | B0 | ko | p1 | w | PN
P & SPQ BE# SR
art No. Package | Package A W1 (mm) | (mm) | (mm) [ (mm) | (mm)
Pins Dr(mm) Quadrant
Type Abbr. (mm)
HTA8681SPER ESOP SPE 8 2500 330 12 6.65 5.55 1.95 8 12 Q1
Copyright©2025, Heroic Technology -18- 11/2025 - V0.5
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B TAPE AND REEL BOX INFORMATION

HFRA KE . - .
siES 3PS - Ll = | #E Width | B Height
Package . SPQ Length
Part No. Package Type Pins (mm) (mm)
Abbr. (mm)
HTA8681SPER ESOP SPE 8 5000 360 345 65
Copyright©2025, Heroic Technology -19- 11/2025 - V0.5




i@ HEROIC HTA8681

h 1 !
— tashnalagy Boosted Audio Amplifier

IMPORTANT NOTICE
ER

Heroic Electronic Technology (Jiaxing) Co., Ltd (HT) reserves the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue any products or
services. Customers should obtain the latest relevant information before placing orders and should verify that such
information is current and complete.

RIEAR TR (20 BmARAR (LUREFRHT) REX™ M. RS SRR B, BIE. &, BB HAL
A, s SRR AR S AR SS IABUR . 2 AE N BRI P B S DR P 43 21 1015 B ek, BB B .

HT assumes no liability for applications assistance or customer product design. Customers are responsible for their
products and applications using HT components.

HTXAH 9 R 1R 358 WA B DA B 25 7 777 il B AR 2R Wit AN R A AR AT B4

HT products are not authorized for use in safety-critical applications (such as life support devices or systems) where a
failure of the HT product would reasonably be expected to affect the safety or effectiveness of that devices or systems.

HT 8= f R A T8 04 fy 4 R 1R 46 S5 22 A AR s B B2 R R

The information included herein is believed to be accurate and reliable. However, HT assumes no responsibility for its
use; nor for any infringement of patents or other rights of third parties which may result from its use.

AR AR OGS BRAE AT RIS, (HHTHAX A DT, WAXAEAT R BE LRI = BRI 1= 35 4 3t .

Following are URLs and contacts where you can obtain information or supports on any HT products and application
solutions:

T AT DA AR B 2 B A SGBEB AR 2 7 3K

RiEBEFRHEE (FM) BRBFRAF

Heroic Electronic Technology (Jiaxing) Co., Ltd.

bk WL 54T R X oK 259065 BHIICBD I X 215 111 %

Add: 11th floor, Building 21, No. 906, Yatai Road, Jiaxing, Zhejiang Province
Sales: 0573-82586608, sales@heroic.com.cn

Support: 0573-82586151, support@heroic.com.cn

Website: www.heroic.com.cn; wap.heroic.com.cn

Wechat MP: HEROIC_JX

KN S RIE B T E ARS, B REUS T S AR 2R

Copyright©2025, Heroic Technology -20- 11/2025 - V0.5



