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HTA8998
Stereo Class AB/D Amplifier
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2x10W Inductor Free, Stereo Class AB/D Amplifier with High-Efficiency Adaptive Audio-Tracking Boost Converter

B FEATURES

= Output Power (fin = 1kHz, R.=4Q, BTL)

Vear = 4V, 2x10.6W (VOUT=9V, THD+N = 10%)
Vear = 4V, 2x8.6W (VOUT=9V, THD+N= 1%)

- Selectable mode for Integrated boost converter:
Adaptive Audio-Tracking Output (increasing
playback time by more than 50%) or forced boost
output

+ Selectable maximum output voltage VOUT (7V,
8V, 9V) and adjustable switch peak current limit

- ACF (Anti-Clipping Function) Integrated

- Class D or Class AB mode

- Differential / Single-ended Analog Input

= Over current protection/ Over temperature
protection / Overvoltage protection / Low voltage
malfunction prevention function with auto recovery

- Pb-free Packages, ETSSOP28
B APPLICATIONS

- Bluetooth/Wi-Fi Speakers - Portable Speakers

- Smart Home

= TV/Monitor

- Smart speakers

» Sound Bars

- By HThER (fin=1kHz, Ri=4 Q, BTL)
VBAT = 4V, 2x10.6W (VOUT=9V, THD+N = 10%)
VBAT = 4V, 2x8.6W (VOUT=9V, THD+N= 1%)
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B DESCRIPTION

The HTA8998 is a stereo Class AB/D audio amplifier
integrated a boost converter. With wide input voltage range,
HTA8998 supports applications with single cell, two cell
Lithium batteries, or 5V power supply and so on, and can
drive two speakers in BTL mode. It can also work in Class
AB mode without boost converter.

HTA8998 built-in boost converter supports selectable
output voltage by VSET pin for different applications with
different power requirements. It also implements an
adjustable switching peak current limit function through
external resistors.

The boost converter has two modes: Adaptive Audio-
Tracking Mode (AATM) or forced mode. Once in forced
mode, the output voltage driving the audio power amplifier
is directly boosted to the preset voltage (by VSET pin). If the
device is set in AATM, the boost converter can provide an
adaptive audio tracking power supply for audio power
amplifier with maximum value of preset voltage (by VSET
pin) so that the system can always keep high efficiency in
the whole output power range. The battery endurance can
be improved by more than 50%, compared to forced mode’.

HTA8998 has a filter-less modulation circuit which can
directly drive speakers. HTA8998 can be shut down so that
the power consumption can be minimized. As for protection
function, over current protection function for speaker output
terminals, over temperature protection function, low supply
voltage malfunction preventing function and over boost
voltage protection are also prepared.

HTA8998 features Anti-Clipping Function (ACF) which
detects output signal clip due to the over input signal and
suppresses the output signal clip automatically. Also, the
ACF function 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.

' Depends on different types of music, different values of powers
and voltages, the real battery endurance could be highly different.
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B TYPICAL APPLICATION

—1 cam % LDON %54”%*’—
Gw QLRI NC —
= e : F(|[ — 3 Ny s r%g_”g_}:‘ CI3 470UF o1 _|
TuFl Tep3 2 20k PVDDL —2& +[“— Loty T QuUTL
/\leg_j WuF) | (12 3 20k 4| L UF L0.1UF AR
— |'257\| 5 1N Ton Tan o
IN TuFl 6
Cl4  Ri4 20k - NC » LO2300r _L
Ej MODER NG T | seeakt
2 CRL LOUTP ——2& INF
=K 10 { v NC —q-g
Reming 1|y RoUTN 13
#RT Ne —1 s L
CenM {UF 1%R | conp l-4)(3-%901111\117_i_ QUTR
[¢)) 1(1;12 AN J_
NC ) E SW PVDDR :H LO4300R
T T T, T | e
VBAT L HTA89981 Dil or LCFilter
S é. 9 == Cl0 47uH , |
|
-T %()UF QlUFT 1UF B %7'._!_ Iélcm
ol 470UF
Rzoi NC NC
IR
0
33nF optional
1. REIEEHIRE
GAIN pin D 25 DI A A # %A\ FEBE ABKH 2 ABRI S F A RSN FLFE
RINS Rt fHRF RINE & 5t & fHRF
High (3LDON) | 40f% (32dB) RF = 800k, RIN =20k 32f% (30dB) RF = 640k, RIN = 20k
S BB I N BB R B, 825 (dB) = 20 x logﬁ
2. MODEBHHZETFHERER
MODEB pin FEHER
High (#.LDON) 3 B S A ER R T R
Low (#:GND) S i
3. VSETHIRER ENSESHHEE
VSET pin SRR, MRk | SN RERAN, && | OVPRE
W HEE
High (#2LDON) 9.2V 9.5V 10V
Float 8.2V 8.4V A%
Low(#:GND) 7.2V 7.4V 8V
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4. CTRL B E S HRITFEZ

CTRL pin TAEBER
>2V Class D, ACF off
1.6~1.9V Class D, ACF on
0.8~1.5V Class AB, ACF off
Low Shutdown
5. ILIM MR EF ERRAIEERRIRE
R B FEL{E T B B Ve e U BRAEL
SR T AR K FIMSLI RERAE
330k A 9A
150k 10A 6A
120k 9A 5.1A
100k 7.8A 4.6A
75k 5A 3.2A

6. ENV 5|iNg & B1EMN SR S5EREFA EE T AV S SRR ERFE AR 8]

MODEB % B 4 F3& M S 35 AR B FH IR, ENV 5| ] R 6 B S R ER RS BN 0], W R R . HEEE
ENV 2448 Cenv=1uF, Renv=1M, BILERTFR M EH FAEH

MODEB [# & 5 B N H At N, ENV 5 mT &7

<

" 2023-11-23 17:09:37

R R R TR 1]

7. COMP S |#NEEFHEAIIRESHMERREL, Rc = 10k, Cc = 22nF, BITEREBHER TEA.
8 79y SW ERIFIFEST, SW imsEiNTiEs R20+C20 (1R+3.3nF)EbAIMZE, LAK R21 #0 C21

(1R+3.3nF) B9 RC 48,
9. FERAEE: HEF(EA 4.7uH BB, (BRI ATIRERT ILIM (&,
10. ZiREIRE: REBE Vr#ER > 15V, SUERER IF > 2ch* ETEE/ARHERE, #EER
$5$1020, =1 SS52 FHEX,
11.PVDD BB&: —#HY, JSRIEEMAITIER, ERIA_REREmEEELRE 1uF//470uF, FRATEER
JTAE4BAY PVDDR B FAELLER:, 5L PVDDR 4BHE 1uF//0.1uF; 5L PVDDL B E
TuF//0.1uF//470uF,
12. IESINUE SRR, HHERINTNER LC UBiRkes, B LO BpFERk 10uH, CO MpkFEZ 0.68uF,
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B ORDERING INFORMATION

Package Package . Shipping Package /
Part Number Type Abbr. Eco Plan MSL Level Marking MOQ
HTA8998 Tape and Reel (R) /
HTA8998MTER | ETSSOP28 MTE RoHS MSL3 YYYMAAB' 3000pcs

Part Number

HTA8998 MTE

Package Abbr.

R
L Shipping Package

Device Name

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©2024, Heroic Technology -5- 12/2024 - V0.1
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B TERMINAL CONFIGURATION

° /
GAIN[T 1] 2> T1 LooN
f————————— 1
RINNCT=] : : 27 NC
| |
rRiNp T =] | | 2T pop
| |
Line (T2 : : =T Nne
| |
LN T | | 21 T pvpDL
| |
ne O] : : =11 ne
|
mopes [T 7] : o | > T 1] LouTN
| GND '
vseT[ & ] : : 2T Loutp
|
TR T | | — T ne
| |
im CTo ] I : 5 T routp
|
|
env 0 : | [ 5T 1 ROUTN
| |
comp (T2 ] I : 711 ne
|
sw O] ! : A
L e e — ]
sw ] 5T AvbD
Top View
B TERMINAL FUNCTION
Terminal L
No. Name Description
1 GAIN Gain select pin. 34351k #¢.
) RINN Negative input (differential-) for audio amplifier of right channel.
U P R\ S o
3 RINP Positive input (differential+) for audio amplifier of right channel.
A P I N I 3
4 LINP Positive input (differential+) for audio amplifier of left channel.
U P N I 3
5 LINN Negative input (differential-) for audio amplifier of left channel.
AR 7 TE N A
6,17, 20, NC No internal connection, connect to GND for better thermal performance.
23,25,27 WHEBTCIERE, HEHEEIM.
Boost converter mode selection.
’ MODEB | st
8 VSET Select the (max) output voltage of the boost converter. Ft- [ 4 tH % 15 HE e
9 CTRL Select the working mode. L {EREzUiEFE
Adjustable switch peak current limit. An external resistor should be connected between
10 ILIM this pin and GND.
B KRR B o, A AR HBH S 4
11 ENV Release time network setting for audio tracking. % J9FR BERe i} (] 15 B
12 COMP Output of the internal error amplifier, the loop compensation network should be
connected between this pin and the GND pin. $2FH 2% M 9 25 Fih .
13, 14 SW The switching node pin of the converter. F+ & FF5<¥ &,
Analog power supply for amplifier
15 AVDD NN
Th TSP ey
16 PVDDR Power Supply for internal power circuitry of Channel R. A7 7518 T3 HEJF

Copyright©2024, Heroic Technology -6- 12/2024 - V0.1
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18 ROUTN Negative pin for differential speaker amplifier output R. 77 75 i& %y H 13
19 ROUTP Positive pin for differential speaker amplifier output R. A7 75 & i tH 1F ity
21 LOUTP Positive pin for differential speaker amplifier output L. 7t 5 I& ¥ H 1F i
22 LOUTN Negative pin for differential speaker amplifier output L. 7 5 18 %1 tH 471 i
24 PVDDL Power Supply for internal power circuitry of Channel L. /5 1E T % H1 i
2% LDOP Internal LDO output, connect 1uF to PVDD

WESLDOf Y, 3% #:1uF£[PVDD

Internal LDO output, connect 1uF to GND

> LDON™ | wESLDOMIH, ¥edk 1uF Elb

Provides both electrical and thermal connection from the device to the board. A matching
ground pad must be provided on the PCB and the device connected to it via solder. For
proper electrical operation, this ground pad must be connected to the system ground. BEf
Jei, XOEHFPAD

EP GND
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B SPECIFICATIONS'

® Absolute Maximum Ratings?

PARAMETER Symbol MIN MAX UNIT
VOUT, PVDD, AVDD VIN -0.3 10 \Y
SW Vsw -0.3 18 \Y
Voltage range LINP, LINN, RINP, RINN,
ENA, GAIN, CTRL, MODEB, Vi -0.3 5.8 \Y,
VSET, ENV, COMP, ILIM
Operating temperature range Ta -40 85 C
Operating junction temperature range Ty -40 150 T
Storage temperature range Tstc -50 150 T

® Recommended Operating Condition

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Veat supply voltage range VIN 2.7 8.5 \%
Inductance L 2.2 10 pH
Operating temperature Ta -40 25 85 T
Load impedance RL 4 Q

® Electrical Characteristics

Iltem Symbol CONDITION MIN TYP MAX UNIT
Input and Output
MODE1 VMODE1 Class D, ACF off 2.0 5.0 \Y,
Input voltage | \opE2 Vimobe2 | Class D, ACF on 1.6 1.9 v
for CTRL
terminal MODE3 Vwmopes | Class AB, ACF off 0.8 1.5 \Y
MODE4 VMODE4 shutdown 0 0 0.5 \%
Boost Converter
PARAMETER Symbol CONDITION MIN TYP MAX | UNIT
VSET = H, Class D, MODEB =L 9.2 V
VSET = Float, Class D, MODEB = L 8.2 \
VSET =L, Class D, MODEB =L 7.2 \
VSET = H, Class D, MODEB = H,
Output voltage range Vour max output voltage 9.5 V
VSET = Float, Class D, MODEB =
8.4 \Y
H, max output voltage
VSET =L, Class D, MODEB =H,
7.4 V
max output voltage
Boost converter frequency feoosT VIN = 3.7V, VOUT = 9V 300 kHz
. RiLim = 120k, Forced mode 9
Boost converter input current _ -
limit I_max RiLm = 330k, Adaptive Audio- o A
Tracking Mode

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

2 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
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Audio Amplifier (Class D and Class AB)

Veat =4V, PVDD = 9V, Ta=25°C, Cin=1uF, Gain = 26dB, Class D mode, RILIM = 150k, ACF-Off mode, unless otherwise specified

PARAMETER Symbol CONDITION MIN | TYP | MAX | UNIT
VSET =H 10 \%
Output overvoltage _
protection for AVDD Vowe VSET = Float 9 v
VSET =L 8 \Y
Under-voltage lockout
(UVLO) threshold for AVDD Vuvio 2 v
Amplifier ~ Output  Offset V. Vi =0V, Gain = 32dB, Class D 1.5 mV
os
Voltage Vi = 0V, Gain = 30dB, Class AB 5 mV
Quiescent supply current in | Vear = 4V 16 uA
SD
SD mode Vear = 8V 24 uA
Veat = 4V, PVDD = 9V, Forced Boost, Class
. . 28 mA
Operating quiescent current IBAT D
VBAT =4V, PVDD =9V, AATM, Class D 7.5 mA
GAIN=H, Rin = 0kQ, Class D 32 dB
GAIN=H, Rin = 20kQ, Class D 26 dB
System Gain Gain
GAIN=H, Rin = 0kQ, Class AB 30 dB
GAIN=H, Rin = 20kQ, Class AB 24 dB
Turn-on time ton 220 ms
Total harmonic distortion | ..\ Po=1W, R.=4Q, f=1kHz, Class D 0.08 %
plus noise Po=1W, R.=4Q, f=1kHz, Class AB 0.07 %
E=I§2212D~ZOKHZ, A-weighted, GAIN=26dB, 120 Wims
Noise output voltage N f=20Hz~20kHz, A-weighted, GAIN=24dB, 20 v
Class AB HVrms
Class D switching frequency fclass-D 300 kHz
ACF attenuation gain Aa -14 0 dB
:Ja?irgmon mode  rejection | cyRR | vic = 0.1V, PVDD = 9V -65 dB
PVDD = 9V, working on 4.9 V
LDON
PVDD = 9V, shutdown 3.6 \%
LDO output voltage -
PVDD = 9V, working on 4.0 Vv
LDOP
PVDD = 9V, shutdown 8.9 V
Over current trip point OCP Class D 9 A
THD+N=10% | VBat=4V, f=1kHz, Ri=4Q 10.6 w
THD+N=1% PVDD =9V 8.6 W
Output Power in Class D Po THD+N=10% | Vear=4V, f=1kHz, R.=4Q 8.5 W
Mode THD+N=1% PVDD = 8V 6.9 w
THD+N=10% | Vear=4V, f=1kHz, Ri=4Q 6.5 w
THD+N=1% PVDD =7V 5.3 w
Vear=3.7V, f=1kHz, RL.=4Q
= 0, ’ ]
Output Power in Class AB Po THD+N=10% Boost Disabled 16 W
Mode _4mo Veat=7.4V, f=1kHz, R.=4Q
THD+N=10% | g st Disabled 7.5 W
VBar=3.7V, f=1kHz, R.=4Q+22uH, PVDD = 72 Y
Efficiency (Class D + Boost) 9V, THD+N = 10% ’
y n Veat=3.7V, f=1kHz, Ri=4Q+22uH, PVDD = 80 Y
9V, Po = 2*3W °
Thermal shutdown threshold Tsp 150 T
Thermal shutdown .
hysteresis Tsp_Hvs 20 C
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B TYPICAL OPERATING CHARACTERISTICS
Class D Mode

Vear = 4V, RL = 4ohm, fin = 1kHz, Forced Boost Mode, Class D Mode, ACF off, unless otherwise specified

Quiescent Current

Shutdown Current

50 - 50
Clast D — S JHE7V
ass | e CTRL=L
T
40 5 ] T 8V 16
\ — i T oV
-~ e 37 57 B 2 o
< 30 P e T AERERTV < 3
£ N £
= e T AR PRV o
& = gippsioy = //
. \\H,T ) /
10 — ~ 10
0 ‘ 0
3 4 5 6 7 8 9 3 5 6 7 8 9
Vpar (V) Vaar (V)
THO*F Ratio ws Measured Level
- 2024/12/3 133400435
50 Wchi
0 W Ch2
20
10
5
3
2
ER
Z
% o5
=)
F 03
02
04
0.05
0.03
0.02
0.01
Output power vs THD+N,
o 20m 30m  50m 100m  200m 300m  500m 1 2 3 5 ) 20 f=1kHz
Measured Level (W)
THI+F Ratio
5 2024/12/3 1419:46469 _
Ao
5 W Cht
________ 10 Wich
A W -chz
2 5 Wik
) 100m
0.5
03 10m
$ 02
:':E 0.1 ek %_
a E
T s 100u
0.02
0.02 10u
0.01 i
0005
100n
0003
0002 i
10n Ok
fiv vs THD+N, Po = 2*5W
T 30 50 100 200 300 500 Tk k3 Sk 10k 20k
Frequency (H2)
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Class AB Mode
Vear = 4.2V, RL = 4ohm, fin = 1kHz, Boost Disabled, Class AB Mode, unless otherwise specified

Quiescent Current

Povsn

50 100
1 _Boost Disabled
Class AB %0 B
40 0 Load = 4ohm
70 |l JkHe T
% Class AB
< 3 60 / LT
7 0 11/ Jd
= 20 40 / /
30
10 s / / ——VBAT =74V
10 / ——VBAT =37V
0 0
3 4 5 6 7 8 9 o 1 2 3 4 5 6 7 8 9 10
VBAT(V) PO(W)
THD+N Fatio vs Measured Level
2024/12/3 14:58:37 461
100
gk
50 | [
W Ch2
30
20
10
5
3
g 2
Z
=
=
£ 05
03
0.2
0.1
0.05
0.03
002
Output power vs THD+N,
Hom 20m  30m  50m 100m 200m 200m  500m 1 2 3 5 10 f=1kHz
Measured Level (W)
THO+H Ratio
2024/12/3 15:04:53910
10 10
o
5 5 Wichi
®eh
3 3 Wick2
2 2 Fch2
T | e o e 1
0.5 500m
0.3 300m
g 02 200m
= Y
E 01 100m &
z =
o
£ 005 50m
003 30m
0.02 20m
0.01 10m
0.005 5m
0.002 Im
0.002 2m
frequency vs THD+N,
0L 50 100 200 300 500 1k %k 3k sk 10k " Po=2*1W
Frequency (Hz)
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B PACKAGE OUTLINE

0 ’,é;‘ ”ﬂ
* 1~
o J L‘ o w
U Dimensions In Millimeters
| Symbol

Min Max
HH%HHHHHHHH%H_ f/ A — 1.200

PIN#1 D1 . Al 0 0.1
D oz A2 0.800 1. 050
b 0.190 0. 300
c 0. 090 0.200
= D 9.600 9.800

<C
— DI 5.908 6.108
. ‘ 1 E 6. 250 6. 550
B R O O O IR
\ ]S El 4.300 4.500
E2 2.253 2.453
0. 650 (BSC)

L 0. 450 0.750

0 0 &

Copyright©2024, Heroic Technology -12- 12/2024 - V0.1



i@ HEROIC HTA8998
—— 1SRN0y Stereo Class AB/D Amplifier

B TAPE AND REEL INFORMATION

X P1

OO0 0 00 o @-<9<

= o] [=] [5
Reel Diameter
Dr | / | |
| | |
T T T

BO
\

EFL A0
Cavity
AO Dimension designed to accommodate the
BEsE component width; FHERE
Reel Width - : :
w1 BO Dimension designed to accommodate the
VI component length; FHEKE
[T | KO Dimension designed to accommodate the
} component thickness; FHEEE
W Overall width of the carrier tape;
R EE
P1 Pitch between successive cavity centers;
1ESRRE L) ERE
it PINT 5 (SR

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
~_ 1
NI/
%‘ﬁ%l‘ﬁ Pocket Quadrants
ETESS ETESS . i .
sepe | %x® | w08 B2 ) =e | a0 | B0 | ko | p1 | w | PN
P & SPQ =3 SR
art No. Package | Package A W1 (mm) | (mm) | (mm) [ (mm) | (mm)
Pins Dr(mm) Quadrant
Type Abbr. (mm)
HTA8998MTER | ETSSOP MTE 28 | 3000 330 16 6.65 6.8 1.5 8 16 Q1
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B TAPE AND REEL BOX INFORMATION

HEIRR KE . - .
sehee S 3i0) - I = | EEE Width | BB Height
Package . SPQ Length
Part No. Package Type Pins (mm) (mm)
Abbr. (mm)
HTA8998MTER ETSSOP MTE 28 6000 390 345 55
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IMPORTANT NOTICE

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.

RIEB TR GO KM ERAR (BUFRIFHT) REMFF RS. SOR B’\JEWIZE& HIE. . BB HAL L
A, BUE IR BTAT = SAIR S IBUR] . %% P E T BN AR P A R IR TS BN M5 BBl e,

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 it 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 7 5 I R T8 i A= iy 4R il 5 55 2 MR s 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 RS WA RIS, HHTHAX A DT, WAXAEAT R BE LRI =) BRI 4R 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 SSBEE AR 2 07 3K

REBEFRHEE (FM) BRBFERAF

Heroic Electronic Technology (Jiaxing) Co., Ltd.

Mk RIS LTI R X T K #9062 AL 6ICBD R X 21 2 #5112

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

TSN R RIEE TG ARS, BRI g BRI Bk}
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