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40W Inductor Free Class AB/D Mono Amplifier

B FEATURES

* Output Power
15W (VDD=12V, RL=4Q, THD+N=1%, Class D)
32W (VDD=18V, RL=4Q, THD+N=1%, Class D)
40W (VDD=18V, RL=4Q, THD+N=10%, Class D)
7.5W (VDD=7.4V, RL=4Q, THD+N=10%, Class AB)
17W (VDD=12V, RL=4Q, THD+N=10%, Class AB)

- Single Wide Voltage Supply: 3V-18V

- Low Quiescent Current: 7mA (VDD =12V, with LC
and Load, Class D)

- Anti-clipping Function (ACF)

- Spread Switching Frequency, Inductor-free Operation

- Differential / Single-ended Analog Input

- Integrated Self-protection Circuits Including,
Undervoltage, Overtemperature, and Overcurrent
- LF and HF Package of ESSOP10

B APPLICATIONS

- Sound Bars - Wireless Speakers

- Consumer Audio Applications - TVs/Monitors

B DESCRIPTION

+ i oh R

15W (VDD=12V, RL=4Q, THD+N=1%, Class D)
32W (VDD=18V, RL=4Q, THD+N=1%, Class D)
40W (VDD=18V, RL=4Q, THD+N=10%, Class D)
7.5W (VDD=7.4V, RL=4Q, THD+N=10%, Class AB)
17W (VDD=12V, RL=4Q, THD+N=10%, Class AB)
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HT3163 is a mono efficient, Class AB/D audio amplifier. In class
D mode, the device can drive a speaker up to 40W/4 Q at VDD =
18V. In class AB mode, the device can drive a speaker up to
17W/4 Q at VDD = 12V.

Advanced EMI Suppression enables the use of inexpensive ferrite
bead filters while meeting EMC requirements for system cost
reduction.

HT3163 is protected with Undervoltage, Overtemperature, and
Overcurrent protection.

HT3163 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 with battery.
It can significantly improve the sound quality, creating a very
comfortable musical enjoyment, and to protect the speakers from
overload damage.
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B TYPICAL APPLICATION
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B ORDERING INFORMATION

Part Number Package Type Marking Operatlng;negn;perature Shipping Package / MOQ
HT3163 “~ are Tape and Reel (R) /

HT3163SPER SSOP10 (SPE) YYYMAABL -40°C~85C 2500pcs
HT3163 o

HT3163SPET SSOP10 (SPE) YYYMAAB 40C~85C Tube (T) / 100pcs

Part Number

HT3163 SPE

Package Type

R
N Shipping Package

Model

Production Tracking Code

YY¥ M AA

Lot Number

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

B
\—> Random Code

Internal Code

L YYYMAAB is production tracking code
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B TERMINAL CONFIGURATION

o \_/
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LDON [T L 4 |=—13 pvpp
Top View
B TERMINAL FUNCTION
Terminal No. Name 1/0* Description
1 INN | Negative input terminal
2 INP | Positive input terminal
3 CTRL | Working mode selection terminal
4 ACF 0 ACF mode selection terminal
5 LDON 0} Internal LDO output, connect 1uF to GND
6 PVDD P Power Supply
7 OUTP 0 Positive pin for differential speaker amplifier output
8 PGND G Power Ground
9 OUTN 0 Negative pin for differential speaker amplifier output
10 LDOP 0 Internal LDO output, connect 1uF to PVDD
Analog ground. Provides both electrical and thermal connection from the device to the
EP AGND G 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. BE/EHE, N EHIFHPAD

L 1: Input; O: Output; G: Ground; P: Power;

Copyright©2023, Heroic Technology (Jiaxing) Co., Ltd -4- 6/2023 - V1.0




fl-" HEROIC HT3163

bl
] h |
= technalagy Stereo Class AB/D Amplifier

B SPECIFICATIONS'

® Absolute Maximum Ratings 2

PARAMETER Symbol MIN MAX UNIT
Supply voltage range (PVDD) PVob -0.3 20 \%
Input voltage range (INP, INN, CTRL, ACF) Vi —0.3 5.8 \%
Operating temperature range Ta -40 85 C
Operating junction temperature range Ts -40 150 C
Storage temperature range Tste -50 150 C

® Recommended Operating Conditions

PARAMETER Symbol CONDITION MIN TYP MAX | UNIT
Supply voltage range VoD VDD 3 18 \%
Operating temperature Ta -40 25 85 C
CTRL MODE1 VMmoDE1 spread spectrum off, Class D mode 2.3 55 \%
terminal MODE2 VMODE2 Spread spectrum on, Class D mode 1.7 1.9 \Y,
working MODE3 Vmobes | Class AB mode 1.4 0.8 Y
mode MODE4 Viwooes | shutdown 05 v
Load impedance RL With output filter 4 Q

® Electrical Specification®
Conditions: Ta=25°C, PVDD = 3V-18V, Load = 4ohm, Class D or Class AB mode, unless otherwise specified.

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Class Output Offset Voltage Vos V| =0V, Gain = 26dB 15 mV
Vop = 12V, output filter = 10uH+680nF, 7 mA
Quiescent supply current Iop Load = 4ohm, Class D mode
pply Vop = 12V, output filter = 10uH+680nF, 42 mA
Load = 4ohm, Class AB mode
Quiescent supply current in _ )
MUTE mode IMuTE Vop = 12V, With Load 4 mA
Quiescent supply current in _ .
shutdown mode Isp Vop = 12V, With Load 35 UuA
g‘i{c‘:mon mode  rejection | ~yipr | vie = 0.1V, PVDD = 12V -65 dB
Rin = 0kQ 36 dB
System Gain Gain
Rin = 20kQ 26 dB
. Pull CTRL high or power on, or switch
Turn-on time fon between Class AB and Class D 170 ms
Turn-off time toff Pull CTRL low 5 us
Delay time of MUTE tMuTE Pull ACF low 22 us
PVDD = 12V, working on 5 \Y
LDON
PVDD = 12V, shutdown 4.4 \Y
LDO output voltage ;
LDOP PVDD = 12V, working on 7 \Y
PVDD = 12V, shutdown 11.9 \%
Input Bias Voltage VinBlAS 1.65 \%

! 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.

3 Depending on parts and pattern layout, characteristics may be changed.
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Conditions: Ta = 25°C, PVpp = 3-18V, Load = Filter + Ry, Filter =10uH + 680nF, RL = 4Q, fin = 1 kHz, Gain = 26dB, Cin = 1uF,

20-20kHz, Class D or Class AB mode, unless otherwise specified.

PARAMETER Symbol CONDITION MIN TYP MAX | UNIT
VDD = 12V, RL= THD +N = 1% 15 W
Continuous output power in Po 4Q THD+N = 10% 18 W
Class D mode VDD =18V, R = | THD+N=1% 32 w
4Q THD+N = 10% 40 w
Continuous output power in Po VDD = 7.4V THD+N = 10% 7.5 W
Class AB mode VDD = 12V THD+N = 10% 17 w
= = = 0,
Total harmonic distortion + DN Po = 1W, Vob - 10V, RL - 4Q), Class D 0.12 %
noise Zg =1W, Vop = 10V, RL = 4Q, Class 0.35 %
VDD =12V, _
Ertcionc THD+N = 10% RL=4Q, Class D 89 %
y n VDD = 10V, RL= 40, Class 28 ”
THD+N = 10% AB 0
Output integrated noise VN A-weighted, Gain = 26 dB 115 uv
Power supply rejection ratio PSRR 200mVpp 1kHz, Input grounded -75 dB
Oscillator frequency fosc Class D mode 390 kHz
Over temperature protection oTP 150 C
trigger point
Over current trip point OCP 8 A
Copyright©2023, Heroic Technology (Jiaxing) Co., Ltd -6- 6/2023 - V1.0
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B TYPICAL OPERATING CHARACTERISTICS

VDD = 12V, Load = 4ohm, Class D mode, unless otherwise specified.

IDD VS VDD ISD VS VDD
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2023/6/2111:08:20.938 - 2023/6/21 11:11:40.078
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RL = 4ohm, filter = 10uH+0.68uF, spread spectrum off, fix = 1kHz, VDD=12V, Class D mode, unless otherwise specified.

THD+F Ratio vs Measured Level
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VDD = 12V, Load = 4ohm, Class AB mode, unless otherwise specified.
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B APPLICATION INFORMATION
1 Power Supply

The power supply PVDD for the HT3163 only require one
voltage from 3V to 18V. As the PVDD supply feed the power
stage of the amplifier, filtering capacitors of
100nF//1uF//220uF for PVDD should be placed close to the
PVDD pin.

LDOP and LDON are the internal LDO output. A 1uF filtering
capacitor should be placed between LDON and Ground. And
also, a 1uF filtering capacitor should be placed between LDOP
and PVDD.

2 Amplifier Input and Output
2.1 Amplifier Input Configuration

HT3163 is an amplifier with analog input (single-ended or
differential).

For a differential operation, input signals into INP and INN
pins via DC-cut capacitors (Civ) and external input resistors
Remw. See as ﬁgure 1 The system gain can be calculated by

Gain= 20xlog ( - R ) where Rr = 630k, Ryy = 10k. And
N tREIN

the high pass cut-off frequency of input signal can be
calculated by f, = :

21 (RyN+REIN)XCIN

For a single-ended operation, input signals to INP pin via a
DC-cut capacitor (Civ) and external input resistor (Re). INN
pin should be connected to ground via a DC-cut capacitor and
external input resistor (with the same value of Ciy and Rgw).
See as figure 2. The Gain and high pass Cut-off frequency are
the same as the above case.

Front Circuit

Figure 1

Front Circuit

RIIN
Y INP |, R

EIN

I{HA/\/NBL%“'

IN

H INP MHN
ZOUT4{ IND M”N

HT3163 [ I R 2 —> 3V 2] 18V [ H
J&, Bl PVDD. BT HANMPIThZg4tn,
WAE PVDD ¥l & 100nF//1uF//220uF gD
AR, FEBCELE PVDD 51 BT .

LDOP #1 LDON &% LDO ittt . LDON
FE4% 1uF HAZ|H, LDOP #FE#: 1uF HAF]
PVDD.

HT3163 52 153 22 7 B 5 iy 25 A4S 5 4
N PEAE PWM Bk A5 5 9K 50347 75 2%

22 N, JEI R B2 Cin AT HERH
Ren 77 A% A Z] INP A1 INN &, WK 1. R4
125 Ga1n~20xlog(R e ) Rr = 630k, Ry =

1IN

10k, FEEMNAE LR NS, = :

- -
2 (RiN+REIN) XCIN

XN, UERE Cin #E 2] INP i
INN iﬁﬂ‘@ﬁL‘ﬁﬁ?)\Eﬁﬁﬂﬁ EE?SF (5 Cin~ Ren
A 2, WK 2. #8925 Gain Ak ESHZER
fc 52N AH [ .

HT3163

Differential Input configuration

HT3163

Figure 2 Single-ended Input configuration
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2.2 Amplifier Output Configuration

The HT3163 has been tested with a simple ferrite bead filter
for a variety of applications including long speaker wires up
to 10 cm and high power. One important aspect of the ferrite
bead selection is the type of material used in the ferrite bead.
Not all ferrite material is alike, so it is important to select a
material that is effective in the 10 to 100 MHz range which is
key to the operation of the class-D amplifier. The impedance
of the ferrite bead can be used along with a small capacitor
with a value in the range of 1000 pF to reduce the frequency
spectrum of the signal to an acceptable level. For best
performance, the resonant frequency of the ferrite bead/
capacitor filter should be less than 10 MHz. Also, the filter
capacitor can be increased if necessary, with some impact on
efficiency.

Ferrite
Chip Bead

ouT+ ] }

HT3163 R {5 FH fif] B 2k | A B 8 4%, 7E
B, SIS 10 EK K47 2R LR AR
KIJIhZR R AR ERIE BRI — A By TR 2
PRER AT AR FRA I T A A AR A R
HAE—FERY, BT LLESEE—PPAE 10 2] 100 MHz 78
AR R R IREE R, X2 D Kk
TAER . BREARBRIBAST AT S5EAE 1000 pF
YEFE P /N — R, DUBHE 5 AT PG
BT EZ G R

Ferrite
Chip Bead
ouT - )

T

L 1nF :I:ﬂzlgz-sgz

1
ljnF

Figure 3 Output Filters with Ferrite Beads

There may be a few circuit instances where it is necessary to
add a complete LC reconstruction filter. These circumstances
might occur if there are nearby circuits which are sensitive to
noise. In these cases, a classic second order Butterworth filter
similar to those shown in the figures below can be used.

10 pH

FRELE SN I & B I — A e B
LC BB &, LEABR A 0 e P UK FEL B, B
EMI X UL B bR e, TRAMERI SR T T I
JITos B 28 B R IR BT e I 2

OUT_'_—NW\

L1

10 uH

Joes F j:[] 40-8Q

OUT‘ | Y YT

L2

Figure 4 Output Filters with LC
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3 Modulation

HT3163 works in a 3-state mode that can achieve a lower
power comsuption with LC filter.

4 Working modes (CTRL Terminal)

HT3163 can work in different modes by setting the CTRL
terminal, shown as follow.

HT3163 TAF7E 3 &M, HAE LC I
PF N BA EARAIEE S TIHE

P W ad

HT3163 7& CTRL % A AN [A] H B AR, BESKE

Ve Z LN (B S W = U

Table 1 CTRL Terminal Configuration

CTRL Voltage
Mode
MIN TYP MAX
Spread spectrum off, Class D mode 2.3V 3.3V 5.5V
Spread spectrum on, Class D mode 1.7V 1.8V 1.9V
Class AB mode 1.4V 1.1V 0.8V
SD(Shutdown) Mode ov ov 0.5V

4.1 Startup, Shutdown

The HT3163 employs a shutdown mode of operation
designed to reduce supply current (Ipp) to the absolute
minimum level during periods of nonuse for power
conservation. The CTRL terminal should be held low to
shutdown the device to enter the low-current state.

For a better power on and power-off pop performance,
place the amplifier in the shutdown mode prior to
delivering or removing the power supply.

4.2 Spread Spectrum

The HT3163 device has built-in spread spectrum control of the
oscillator frequency to improve EMI performance. The spread
spectrum scheme is internally fixed and by setting the CTRL
terminal.

4.3 Class AB

The HT3163 device can work in Class AB mode, which can
avoid EMI issue that can be caused in Class D mode.

HT3163 HARWiIhae, DMESH HEANKIIFE
RS 2 CTRL PR, & #E AN RHRIRES .

ETFRIN, AU/ pop L fE L AT 4
PR HE N SRR

HT3163 #3F N & 1 i, PLiEE EMI
PERE . ¥ 007 A EE €, 1@iE CTRL 5] ik &
T

HT3163 #3F ] TAEAE AB 25, w584
G EMI 25 D 2B T4 n] J
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5 Anti-Clipping Function (ACF terminal)

HT3163 can work in different ACF modes and MUTE mode
by setting the ACF terminal, shown as follow.

HT3163 f] T./E{4F ACF #i=, it % B\SD
HEN.

Table 2 ACF Terminal Configuration

Re3|st%rNo[r)1 :\QSCI:)pm to Working Mode
< 10k MUTE
33k ACF1
56k ACF2
100k ACF3
>200k ACF OFF

In ACF modes, HT3163 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 HT3163 also
follows to the clips of the output waveform due to the decrease
in the power-supply voltage.

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 18dB.

(1) Excessive Inputs » . Total
Initial Gain Gai
AVAVAVAVAVAVAAV® ain
Avg
Av=Av,+Aa

Excessive Clipping
Inputs Detection

 ArE )
ACF

Attenuation
Gain

-18dB<Aa<0

(2) Appropriate inputs

Input

Total
Gain
Av=Av,+Aa

Initial Gain
Avg

Power Supply
Decreasing

Clipping
Detection

ACF
Attenuation
Gain
-18dB<Aa<0

76 ACF BN, 4 HL BRAS I 210 A\ AS S 18
JEE 3 AT P A A T, HT'3163 5@ [ 51
R GHA5 , Fa i HOA B Fh i oK R FE I TE I
TR IR KT, LRSS T35 Bk .
Ah, YR HL R N R, HT3163 Ak A 3h#
HiHI2E, SeHls PVDD R BB AHIUELD 4 5ok
IR P8 JFE 1) T 7K

ACF 120N i 5 3l A] (Attack time) F87E 585k
BN R KAE T A T AT
ACF 5 25 UK 28 138 25 8K, DL ms/dB
AT, BERUNE] (Release time) #8774 i T
s NSRRI 5, 162538 H ZE IR S I R, B
ms/dB NELf7 ., HT3163 & KIERIE TS N
18dB.

ACF ON

Peak +

Peak -

Attack Time Release Time

ACF OFF

Attack Time  Release Time

Figure 5 the ACF Function Operation Outline
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Table 3 Attack time and Release time

ACF mode Attack time Release time
ACF3 45ms 100ms
ACF2 4ms 2.8s
ACF1 45ms 350ms

In MUTE mode, the differential output signal is muted, other
internal modules are in normal oreation, and the output stage
becomes a high impedance state.

For a better pop performance, place the amplifier in MUTE
mode prior to shutdown or enable the device.

6 Protection Function

HT3163 has the protection functions such as Over-Current
Protection function, Thermal Protection function, Under-
Voltage Protection .

(1) Over-current Protection function (OCP)

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 (OTP)

When excessive high temperature of HT3163 (150 °C) is
detected, the thermal protection mode starts up. In the thermal
protection mode, the differential output terminal becomes
becomes a high impedance state.

(3) Under-Voltage Protection (UVP)

This is the function to establish the under-voltage protection
mode when power supply becomes lower than the detection
voltage Vuvir (Typ 2.6V), and the protection mode is canceled
when the power supply becomes higher than the threshold
voltage Vuvrn (Typ 2.62V). In the under-voltage protection
mode, the differential output pin becomes a high impedance
state. HT3163 will start up within start-up time when the
under-voltage protection mode is cancelled.
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B PACKAGE OUTLINE
SPE (ESSOP10)
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| | SYMBOL| MIN MON | MAX
0| j|== A 1.350 | 1.450 | 1.550
w| O : : o a Af 0.0 0.04 | 0.08
A | | T @ A2 1.350 | 1.490 | 1.630
O b | 0.325 | 0.350 | 0.375
l ' T c 018 | 020 | 0.22
B Al D | 4700 | 4.900 | 5.100
AN E 3.800 | 3.900 | 4.000
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IMPORTANT NOTICE
EE

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.
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HT assumes no liability for applications assistance or customer product design. Customers are responsible for their
products and applications using HT components.
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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.
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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.
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Following are URLs and contacts where you can obtain information or supports on any HT products and application
solutions:

T T AT DAIBAR B 2 7] A SGHEE A 2 07 3

RHEBE TR (FX) BEERAH

Heroic Electronic Technology (Jiaxing) Co., Ltd.
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Add: A 3rd floor, JRC Building, No. 3339, LingGongTang Road, Jiaxing, Zhejiang Province
Sales: 0573-82585539, sales@heroic.com.cn

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

Fax: 0573-82585078

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

Wechat MP: HEROIC_JX
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