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2 X 50W DI h A FINTHH

2x50W Class D Stereo Amplifier

B FEATURES

* Output Power (BTL)
2>40W (VDD=18V, RL=4Q, THD+N=10%)
2>50W (VDD=24V, RL=6Q, THD+N=10%)
2>40W (VDD=24V, RL=8Q, THD+N=10%)

- Output Power (PBTL)

80W (VDD=24V, RL=4Q, THD+N=10%)
100W (VDD=24V, RL=3Q, THD+N=10%)

- Single Wide Voltage Supply: 4.5V-26V
- Efficiency > 90%

- Spread spectrum function

+ MUTE function

- Differential / Single-ended Analog Input, BTL or
PBTL Output

- Selectable Gain: 32dB or 26dB

- Integrated Self-protection Circuits Including

Overvoltage, Undervoltage, Overtemperature, DC-
detect, and Overcurrent with Error Reporting

- LF and HF Package of ETSSOP32

B APPLICATIONS

- E I (BTL)
2x40W (VDD=18V, RL=4Q, THD+N=10%)
2x50W (VDD=24V, RL=6Q, THD+N=10%)
2x40W (VDD=24V, RL=8Q, THD+N=10%)

- ErH TR (PBTLAE L)

80W (VDD=24V, RL=4Q, THD+N=10%)
100W (VDD=24V, RL=3Q, THD+N=10%)

- FEHJR RS, 4.5V-26V T8 B\

- BT 90%R %, LT AR

- JITRe

- MUTEZhRE

- REIZE ST IR, R S AR P R T W] 3

- 2. 32dB/26dB

AR IRE: SRS RAS R R E S, BRI
FRE B AR

- LG P RE, ETSSOP32

- Sound Bars - Wireless Speakers - ICEFE - LR ReE FE
- Consumer Audio Applications - TVs/Monitors - A A - TH BRI SN
- PiATE - LCD R/ A A%
B DESCRIPTION
HT3386 is a stereo efficient, Class-D audio amplifier for driving HT3386 & — 3k 5 A DK Z S Th UK 2% .

speakers up to 50W/6 Q in stereo BTL. It can also deliver  ZEo4V{ie [ 7 4A&7% (BTL). THD+N=10%2%%

100W/3Q power in stereo PBTL.

PR, B FR P2 *40W/6 Q Thaekih; 7EH

Spread spectrum function is available to achieve advanced EMI ~ i& (PBTL). (. THD+N=10%%f+ T, f¢

Suppression.

HERFEEARAE100W/3 Q Tkt .

The built-in shutdown function can minimize the standby current HT3386 HL A JL LI ST BE KA HIEMI.
of HT3386. The device also integrates MUTE function. HT3386 b4, HT3386 P B 5% i D s A il B i i
is fully protected against faults with Overvoltage, Undervoltage, /M., R E T MUTEZhRE, AL T it R AR
Overtemperature, DC-detect, and Overcurrent protection. Faults — #1, BEJfEd. JaBAEd . fEd AR IE X %
can be reported to the processor to prevent devices from being B s shal, A4 1 P .

damaged.
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B TYPICAL APPLICATION

Y
[ LINN
Right || PBTL 1F
Audio ° | ;Do BSPL SPEAKER L
| i
Source | RINP
[
Left T
and 1 RINN LOUTN
MUTE BSNL
Control WUTE | ranae — "
SD/Spread spectrum \SD/FAULT "
> BSNR —% SPEAKER R
32dB / 26dB ——) GAIN ROUTN
ROUTP Filter
i I oo | Fiter |
\ | BSPR
1uF
Power Supply PVDD/AVCC
4.5-26V

I Place a 1uF capacitor for each PVDD as close
- to the PVDD pin and GND as possible
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B ORDERING INFORMATION

Part Number Package Type Marking Operatlng;negn;perature Shipping Package / MOQ
ETSSOP32 HT3386 A0 Qi Tape and Reel (R) /
HT3386MTER (MTE) YYYMAABL 40C~85C TBD

Part Number

HT3386 MTE

Package Type

R
L 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

° N
NC [T [ 57 [ ]PVDDL
|~ == 1
so T2 : : — T PvoDL
(G I — : : 0T BSPL
| |
[RINTI o — I I [ 1] Loutp
| |
LN ] | : 5T Ne
|
Ne [T : I =T T] LOUTN
| |
GvoD [T I : [ T ] BSNL
I EP
GAIN [T : : T len
| |
GND T35 I I [ 27 T ] BSNR
| |
RINN [T 1o} | : [ 11 ROUTN
|
RINP [T : : — T ne
| |
MUTE [Tz ] I I [ 21 T ] ROUTP
| |
Ne [T : : T ssPr
|
NC 1 : I [ ] JPVDDR
| |
ne [T | | T ]pvoDR
Ne [Te | — 7 1] Avce
HT3386 Top View
B TERMINAL FUNCTION
Terminal No. Name 1/0t Description
1/3/6/13/14/15/
16/22/28 NC - NC, Connect to Ground for better thermal performance
2 \SD/FAULT | SD/FAULT, multi-function pin. When pulled down, place the speaker amplifier in
shutdown mode. General fault reporting including Over-Temp, Over-Current, DC Detect.
4 LINP | Positive input terminal for L channel
5 LINN | Negative input terminal for L channel
7 GVDD 0 Voltage regulator derived from AVDD supply, connect 1uF to GND
8 GAIN | Gain select pin. Low = 26dB gain; High or floating = 32dB
9,25 GND G Ground
10 RINN | Negative input terminal for R channel
11 RINP | Positive input terminal for R channel
When pulled high, place the speaker amplifier in MUTE mode. When pulled low or be
12 MUTE | . A -
floating, place the speaker amplifier in normal operation.
17 AVCC P Analog power supply.
18,19 PVDDR P Power Supply for amplifier drivers of R channel
20 BSPR BST Connection point for the ROUTP bootstrap capacitor, which is used to create a power
supply for the high-side gate drive for ROUTP
21 ROUTP 0 Positive pin for differential speaker amplifier output R
23 ROUTN 0 Negative pin for differential speaker amplifier output R
24 BSNR BST Connection point for the ROUTN bootstrap capacitor, which is used to create a power
supply for the high-side gate drive for ROUTN

L I: Input; O: Output; G: Ground; P: Power; BST: BOOT Strap;
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Connection point for the LOUTN bootstrap capacitor, which is used to create a power

26 BSNL BST supply for the high-side gate drive for LOUTN

27 LOUTN 0 Negative pin for differential speaker amplifier output L

29 LOUTP 0 Positive pin for differential speaker amplifier output L

30 BSPL BST Connection point for the LOUTP bootstrap capacitor, which is used to create a power
supply for the high-side gate drive for LOUTP

31,32 PVDDL P Power Supply for amplifier drivers of L channel

Provides thermal connection from the device to the board. A matching ground pad must

EP NC G be provided on the PCB and the device connected to it via solder. B(FPAD, il FTH

AT B
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B SPECIFICATIONS'

® Absolute Maximum Ratings 2

PARAMETER Symbol MIN MAX UNIT
Supply voltage range (PVDD, AVCC) PVob -0.3 27 \%
Icrswgllj’h’\/(’\)/lltg_glj_g)range (LINP, LINN, RINP, RINN, \SD, TEST, Vi —03 5.8 v
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 PVDD, AVCC 4.5 26 \%
Operating temperature Ta -40 25 85 C

. . \SD terminal, spread spectrum
High-level input voltage ViH enabled 25 5.5 \Y
. . \SD terminal, spread spectrum
Middle-level input voltage Vim disabled 1.8 2.1 \Y
Low-level input voltage ViL \SD terminal, shutdown 0.5 \%
High-level input voltage ViH GAIN, TEST, MUTE 15 5.5 \Y,
Low-level input voltage ViL GAIN, TEST, MUTE 0.8 \Y
\SD/Fault terminal, when fault occurs,
Low-level output voltage VoL OPEN-DRAIN OUTOUT 0.5 \%
Load impedance (BTL) RL With output filter 4 Q
Load impedance (PBTL) RL With output filter 3 Q
® Electrical Specification®
® Conditions: Ta = 25°C, PVpp = 4.5-26V, Load = 40hm, unless otherwise specified.
PARAMETER Symbol CONDITION MIN TYP MAX | UNIT
Class Output Offset Voltage Vos Vi =0V, Gain = 32dB 15 mV
Quiescent supply current Iob \:/[Z)OE:]ZV’ filter = 10uH+680nF, Load 19 mA
Quiescent supply current in _ )
SD mode Isp Vop = 12V, With Load 10 UuA
GAIN=H or floating 32 dB
System Gain Gain
GAIN=L 26 dB
Turn-on time ton Pull \SD high or power on 100 ms
Turn-off time toff Pull \SD low 5 us
Gate drive supply GVvDD 5 \%

! 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, PVop = 4.5-24V, Load = Filter + Ry, Filter = 10uH + 680nF, RL = 4Q, fin = 1 kHz, Gain = 26dB, Cin = 1uF,
20-20kHz, unless otherwise specified.

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
BTL, vDD =18V, | THD +N=1% 34 w
Ri=4Q THD+N = 10% 42 w
BTL, VDD =24V, | THD +N=1% 43 w
, RL=6Q THD+N = 10% 53 w
Continuous output power Po
PBTL, VDD=24v, | THD +N = 1% 66 W
RL=4Q THD+N = 10% 82 w
PBTL, VDD=24V, | THD +N = 1% 82 w
RL=30Q THD+N = 10% 100 w
Iglt;"é harmonic distortion + | rpin N | po = 1W, Voo = 12V, Ry = 4Q 0.05 %
VDD =12V, _
THD+N = 10% RL=4Q, BTL 92 %
VDD = 16V, _ o
THD+N = 10% RL=4Q, BTL 91 %
. VDD = 24V, _ 0
Efficiency n THD+N = 10% RL=6Q, BTL 92 %
VDD = 24V, _
THD+N = 10% RL=8Q, BTL 94 %
VDD = 24V
= 0
THD+N = 10% RL=4Q, PBTL 95 %
Cross Talk CT Po = 1W, Gain = 20dB, 1kHz -80 dB
Output integrated noise VN A-weighted, Gain = 26 dB 100 uVv
Power supply rejection ratio PSRR 200mVpp 1kHz, Input grounded -75 dB
Oscillator frequency fosc 360 kHz
Oyer temperature protection oTP 150 C
trigger point
Over current trip point OCP 8 A
Copyright©2024, Heroic Technology -7- 6/2024 — V0.6
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B TYPICAL OPERATING CHARACTERISTICS

VDD = 12V, Load = 4ohm, filter = 10uH+0.68uF, BTL, unless otherwise specified.

ﬁ Input Grounded ﬁ Input Grounded
w0 filter = 10uH+680nF 4o | filter="10uH+680nF
6 Load =4ohm 3 |-Load=4ochm
= 32 - 32
é 28 / E 28
£ 2 E—— g
20 E—— 20
16 16 ‘_________..-———'
12 12 ———
8 — TSPW 8 e— TSPV
4 4 i
0 0
8 12 16 20 24 4 8 12 16 20 24
Vop (V) Vo (V)
Vpp Vs Py Vpp Vs Py
60 60
Load = 4chm Load = 60hm
50 filter = 10uH + 680nE 50 |—filter=10uH +680nF /|
£ = 1kHz f1 = 1kHz /
40 BTL / 40 BTL /
&30 //// &30 ////
20 20
// s THD+N = 1% // p——THD+N = 1%
10 10
/ e THD+N * 10% / ——THD+N = 10%
0 0
8 12 16 20 24 4 8 12 16 20 24
Voo (V) Vop (V)
Vpp Vs Py Vpp Vs Py
60 100
Load = 8chm 00 Load = 4ohm
50 filter = 10uH + 680nE <0 filter = 10uH + 680nF p
fin=1kHz 0 fin=1kHz /
40 BTL A PBTL
g g 60 / 4
&30 ~ A 50 i
// 0 //
20 . e i
10 //_THD+N 1% 20 e i R e TYATE X
/ =—=THD+N 7 10% 10 / THD4N = 10%
0 0
8 12 16 20 24 4 8 12 16 20 24
Vop (V) Vo (V)
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N loat=sonm 7
90 0l = ' A
o | filter=10uH+680nF /
£, = 1kHz yd rd
70 .4 d
PBTL ANy .4
g 50 7z
250 i i
40 //,r/
30 =
20 o s TH DN = 1%
_~
10 THD+N = 10%
0 I
4 8 12 16 20 24
Vpp (V)
Povsn Povsn
100.00 100.00
80.00 80.00
f..zll H { fin = 1k
g 60.00 1SPW g 650.00 1SPW
put BTL ut PBTL
s /DD = 12V, Load = 40hm VDD = 12V
40.00 40.00
====\/DD = 16V, Load = 40hm
—_— = = e | 02d = 40hm
20.00 DD = 16V, Load = 6ohm 20.00
e \DD = 16V, Load = 8ohm === 0ad = 30hm
0.00 0.00
10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30
Po(W) Po(W)
Povsn Povsn
100.00 100.00 |
80.00 80.00 f’
f:_.41 Hz fin=1kHz
g 60.00 1SPW g 60.00 1SPW
= PBTL = PBTL
VDD =16V VDD =24V
40.00 40.00
== | 0ad = 40h === | 0ad = 40h
20.00 20.00
=== L0oad = 30h -—LoadZEJhT__
0.00 0.00
10 15 20 25 30 35 40 45 50 0 10 20 30 40 50 60 70 80 90 100
Po(W) Po(W)
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Gain

2022/9/14 20:42:26.516

Gain (dB)

B
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Frequency Respond
(Cin = 1uF, Gain=L, Load =
4ohm, filter = 10uH+0.68uF)

BTL, RL = 4ohm, fin = 1kHz, VDD=12V, unless otherwise specified.
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THO+H Ratio vs Measured Level
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THD+H Eatio vs Measwred Level
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B APPLICATION INFORMATION
1 Power Supply

The power supply for the HT3386 only require one voltage
from 4.5V to 26V, which supplies the analog circuitry and the
power stage

The AVDD supply feeds internal LDO including GVDD. This

LDO output is connected to external pins for filtering purposes,

but should not be connected to external circuits. The filtering
capacitor for GVDD is recommended to be 1uF.

The PVDD (pin27/pin28) feeds the power stage of L channel
and the PVDD (pinl15/pin16) feeds the power stage of R
channel. Filtering capacitors of 100nF//1uF//220uF for PVDD
of each channel should be placed close to the PVDD pin and
PGND.

2 Amplifier Input and Output
2.1 Amplifier Input Configuration

HT3386 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
Ren. See as figure 1. The system gain can be calculated by

Gain= 20><1og(RIIN+RE N), where Rr = 400k, Rin = 10k if

Gain pin = H or floating, Ryn = 20k if Gain pin =L, . And the
high pass cut-off frequency of input signal can be calculated
1

by fo =

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 Civ and Rgw).
See as figure 2. The Gain and high pass Cut-off frequency are
the same as the above case.

2 (RyN+REIN)XCIN

Front Circuit

Zout 4{ NN R

REIN

Figure 1

Front Circuit

> " INP |, R
Re HT3386
ﬁ FAANNNL A

IN

HT3386 1) i A 7FE—A> 4.5V 2| 26V [
L, TP ARl d B A T S i

AVDD 194 LDO(t14: GVDD)fkH.
XN LDO R R AN 5| A T €, HA
NAZIERER AN M. GVDD HIEN H A il
A 1uF.

PVDDL (pin27/pin28)y L i 3E [ Th 2 g fi
i, PVDDR (pin15/pin16) 4 R i3 i) Th 2% 2% fit
Hi. &E/NiEIE PVDD ) 100nF//1uF//220uF jE
PN CEE PVDD 5] A1 PGND 5| JAIF T o

HT3386 24l 2 43 B HR iy 5 A0S 5
A, A PWM kb A5 5 3K Bh 37 75 4

Xz RN, 1BILREE A Cin Al A HRH
Ren 77 A% Z] INP A1 INN &, WK 1. R4
125 Ga1n~20xlog(R - ) Rr = 400k, R =

IN+REIN

10k (Gain N & ELE Z5H)), R = 20k (Gain Ji
NAK W) o IE JE A AL SR O f, =
1

2m(Ryn+REIN)XCin

XL N, GEEE Cin #AF] INP b,
INN i A0 i Fg N AT 2R (5 Cine Ren
AR f2dth, W 2. 1425 Gain Al AR
fc 525N A .

Rin HT3386

Differential Input configuration

Figure 2 Single-ended Input configuration
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2.2 Amplifier Output Configuration

The HT3386 has been tested with a simple ferrite bead filter
for a variety of applications. 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+

HT3386 n{i FH ] H. 12k E AR ERIL I8 2%, 7

AR A

BRAAAZRIMBA ST AT S 1A LE 1000 pF

V0 FE Y /N R R S DOREAS 5 B BRI
PRS2 VL

|V S

Ferrite
Chip Bead

a1

ouT -

T
11 nF

W

1
11 nF

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

IN————— e

AREE—

jj]] 40-80Q

SR & T BN I AN e B

LC UEB A, LEANPRI A X e s UK LB, BR
EMI X UL B bR ErS, TRMER SR T T I

N INESY i

B ELRRER B B 4% o

OUuT +
L1

10 pH

| Y YTTnm

T
10.68 uF

:I:E] 40-80

ouT-

L2

Joe8pF

Figure 4 Output Filters with LC
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2.3 PBTL Mode Configuration

The HT3386 can be configured to drive a single speaker with
the two output channels connected in parallel. This mode of
operation is called Parallel Bridge Tied Load (PBTL) mode.
This mode of operation effectively reduces the output
impedance of the amplifier in half, which in turn reduces the
power dissipated in the device due to conduction losses
through the output FETs. Additionally, since the output
channels are working in parallel, it also doubles the amount of
current the speaker amplifier can source before hitting the
over-current error threshold.

To place the HT3386 into PBTL Mode, the LINP and LINN
pin should be directly connected to Ground. When operated in
PBTL mode, the output pins should be connected as shown in
the Typical Application Circuit Diagrams.

In PBTL mode, the amplifier accepts its source signal from the
R channel of the stereo signal.

HT3386 1] T /E{EHL 18 i i 1) PBTL A,
LEBS A L O T R EG. AEIX AR,
HZR TR 7 — M, ANTTIRR/ N T DR 45LKE, R,
MR\ T AL P B K FE R AR B A T

LINP Al LINN EL %54 £ 4, n]f#f HT3386
HEN PBTL 5, il R 2, 20T E. itk
i, {55 M REEEN.

\H—— LINP
([f— L

RIN

O —\————— RN
RIN

O — W —————— rive

InF or
0.68)F

LBSP 120R Bead
Or 10uH

LOUTP YY)

dal

LOUTN

LBSN |

i
» =]

ROUTN

ROUTP

AN
RBSP H F 120RBead L 68yF
Or 10uH -

Figure 5 PBTL configuration

2.4 MUTE Function

HT3386 can work in mute mode by setting MUTE therminal
as high. Otherwise, the mute terminal can be floating or
connected to GND, HT3386 goes into normal operation.

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

MUTE 5 Jiim] 4z il &5 it N RS B0 Y
MUTE 5| 50y e B P isE, HT3386 H#E A 3 R A
MUTE 5| ik 22 25 B Ik P, HT3386 #EA IE
WIBBCRAS -

EREE, AN pop B, fE_EL T HLRT,
P oics BN MUTE R3S .
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3 Startup, Shutdown

The HT3386 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 \SD
input terminal should be held high during normal operation
when the amplifier is in use. Pulling \SD low will put the
outputs to mute and the amplifier to enter a low-current state.
It is not recommended to leave \SD unconnected and pull \SD
down less than 100us, because amplifier operation would be
unpredictable.

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 Device Functional Mode -1SPW modulation

The 1SPW mode alters the normal modulation scheme in order
to achieve higher efficiency with a slight penalty in THD
degradation and more attention required in the output filter
selection. In 1SPW mode the outputs operate at ~15%
modulation during idle conditions. When an audio signal is
applied one output decreases and the other output increases.
The decreasing output signal rails to GND. At which point all
the audio modulation takes place through the rising output.
The result is that only one output is switching during a
majority of the audio cycle. Efficiency is improved in this
mode due to the reduction of switching losses.

5 Spread Spectrum and Shutdown

The HT3386 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 \SD pin
above 2.5V to turn on.

HT3386 H A xrIhhe, BMEEF 3EAMKT)
FERA . \SD s, A #EATIRRE: 3
\SD AR}, A REAKRWRIRES

\SD A iESS, thAEB\SD fIRH TR
&/ T 100us, HATREIREAE

BRI, i/ pop A, #E B R HLET,
R DTSR PRE AN R WIRES -

1SPW BLA A AL 4t i) 77 20, ARG 5
R, [FR THD MM %, JHE
HH DB AR Rk 357 T 7 B R 2 (Y AE 1SPW
BT, AR S RARES T BLZT 15% 1 i T
fEo R HFESE T, —MadiEd, H—1
b, RS S B A PR RE] GND,
BeJaE, BT s SR A A ) — AN iliE . 45 5R
FEAE B AU J 0K R0 2 s 1) LA AT — A A
Do XA g T RCR

HT3386 #+/F W E 14 #ifzthl], LA EMI
PERE. ¥ 07 N HERIEDE, @R E 2.5V LAk
[F\SD SIIT T

Table 1 \SD Terminal Configuration

VCTRL Working Mode

<0.5V Shutdown
1.8vV~2.1V Spread spectrum Disabled
2.5~5.5V Spread spectrum Enabled

In shutdown mode, HT3386 shuts all circuit down and
minimizes the power consumption. And, the output terminals
become Weak Low (A high resistance grounded state).

6 GVDD Supply

The GVDD Supply is used to power the gates of the output
full bridge transistors. Decouple GVDD with a X5R ceramic
1 pF capacitor to GND. The GVDD supply is not intended to
be used for external supply.

FERWIE A (RIIAERHL) T, &R KA T
BE TR THAE PR B e /D » it o DA 53 (G HL PR
CPy AR HL P )

GVDD LR i th A i A (0 M
e, fEH X5R BgiE 1 1 F &K GVDD 5
GND #%E#:. GVDD HLJEAH T-oMH sl
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7 BSP and BSN Capacitors

The full H-bridge output stages use only NMOS transistors.
Therefore, they require bootstrap capacitors for the high side
of each output to turn on correctly. A 1uF ceramic capacitor of
quality X5R or better, rated for at least 16 V, must be
connected from each output to its corresponding bootstrap
input. The bootstrap capacitors connected between the BSx
pins and corresponding output function as a floating power
supply for the high-side N-channel power MOSFET gate drive
circuitry. During each high-side switching cycle, the bootstrap
capacitors hold the gate-to-source voltage high enough to keep
the high-side MOSFETs turned on.

8 Protection Function

HT3386 has the protection functions such as Over-Current
Protection function, Thermal Protection function, DC Detect
Protection, Under-Voltage Protection and over 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 HT3386 (150 °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) DC Detect Protection (DCP)

The HT3386 has circuitry which will protect the speakers from
DC current which might occur due to an internal amplifier
error. The DC Detect fault will cause the amplifier to
shutdown by changing the state of the outputs to Hi-Z.

A DCE event occurs when the output differential duty-cycle
of either channel exceeds 60% for more than 420 msec at the
same polarity. This feature protects the speaker from large DC
currents or AC currents less than 2 Hz.

When OCP, OTP or DCP is activated, the SD/FAULT pin
will be pulled low, and the error signal will be cleared.
Therefore, after a delay time (Typ 1.3s), HT3386 will try
restart.

4= H M AUE B NMOS d AR . R,
BANTTREE G| T AR, DR H 1 = IR
FEIE o D2 NEEAN i o A LR 2D 16
V. JiEN X5R 85 S 1uF [ R a2
FAHRI H 255 N . EFELE BSx 5] JHIFIAH R
i A E 2 A, HAE s NMOS #itk
IX LS I LR o (RS o DG A AR, B4
L 2R R A 22 YR A s 2 0% = DAPRHE = i
MOSFET Fi#

HT3386 HA LA T UM RS DIRE: ot id
HORY . AR BERMEIORY . RIEOR
. LR

(D LRy

2RI 38— o X LR G B S —
g ity BRI LR S B, i i e A
BHZS, Bh L0 ek . g iE il e, @
T%m MR — VS, BREE T L R R A
1B H R

(2) SRRy

eI B A IR R 150°C I, iR fRY R
2y, 1E Sk i D14 AR 594K A TIR S (A Ead i
EPREEHD, B A A

(3) EMEN PRy

HT3386 LA fid47 75 48 G52 i T N B i
ARSI P AR 1) ELIR FL RS L ELURLAG:
DA, A R AS B SO Hi-Z, BUBOR#R R

AT — W IE AR A R AR PE T 4 2= S S b
B 60%EIT 420 =0, i kA4 DCE H
o BEThEE AT CRA 9 75 2% e s K B N T
2 Hz A2 it B AL T2

2 OCP. OTPEDCP A& 41, \SD/FAULT 5| il
1%, $5RE S5 . Ik, 25— BE R IN A) (Typ
1.38)/5, HT3386¥ =il &H )5 .
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(4) Over-voltage Protection function (OVP)

The HT3386 device monitors the voltage on AVDD voltage.
When the voltage on AVDD pin exceeds the over-voltage
threshold (32V typ), the OVP circuit puts the device into
shutdown mode. The device recovers automatically once the
over-voltage condition has been removed.

(5) 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 4.2V), and the protection mode is canceled
when the power supply becomes higher than the threshold
voltage Vuviu (Typ 4.4V). In the under-voltage protection
mode, the differential output pin becomes weak low state (a
stage grounded through resistivity). HT3386 will start up
within start-up time when the under-voltage protection mode
is cancelled.

(4) o EprI

HT3386 Wifs AVDD Hi/E FRIHE. X4
AVDD 5| I {1y e e i e R (32V LAY
) i, OVP HiK HT3386 B TIplEi= .
— BRI BRSO, WK B SRE .

(5) RIERY

Z IR S YRR TR R Vv (Typ
4.2V)BF R R R AR, MRS T RE R
& Vuoven(Typ 4.4V BB R 7B RE IR
AT, Fr 5| AR 55 T RRRES Gl FE
). BUH R BRSPS, HT3386 &1 /A 3l
NI EESIR
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B PACKAGE OUTLINE
MTE (ETSSOP32)

& 5
4 r —
TOP VIEW ; : i
ikl ikl il -
1 15 6 [f{| B 9 1011 12 13|14 15 16 = <
b
b1 SIDE VIEW
D
SIDE VIEW
N
VT
BOTTOM VIEW E E
i R
MILLIMETER
SYMBOL
MIN MAX
A / 1.200
Al 0 0.150
A2 0.900 1.100
b 0.200 0.280
o 0.150 0.190
D 10.900 11.100
D1 6.200 6.400
E 7.900 8.300
El 6.000 6.200
E2 4.100 4.300
e 0.650BSC
L 0.500 0.750
S) 0° 8°
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B TAPE AND REEL INFORMATION

Y P1
—» [« KO
OO OO0 @;@<
HEEE | | |
Reel Diameter @ @ @ 2 2
Dr | /\ I
" l l l
TENLFL A0
Cavity
- AO Dimension designed to accommodate the
HEEE component width; BHEEE
Reel Width - - -
(W1) BO Dimension designed to accommodate the
VI component length;, B{EKE
[ [ | KO Dimension designed to accommodate the
t component thickness; FHEEE
w Overall width of the carrier tape;
BEREAEE
P1 Pitch between successive cavity centers;
HReBECEE
#RtE PIN1 B{USBRIEC

Quadrant Assignments for Pin1 Orientation in Tape

0000000 O0AO0

HESFL
Sprocket Holes
Q1 | Q2 Q1 | Q2
AP
Q3 Q4 Q3 Q4 User Direction of feed
14 )
%ﬂ%l‘ﬁ Pocket Quadrants
H H i .
EeEs | % | fmR | oW BB | = | a0 | BO | ko | Pt | w | PM
P # | sPQ B SR
art No. Package | Package . W1 (mm) [ (mm) | (mm) [ (mm) [ (mm)
Pins Dr(mm) Quadrant
Type Abbr. (mm)
HT3386MTER | ETSSOP MTE 32 TBD 330 TBD TBD TBD TBD TBD TBD Q1
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B TAPE AND REEL BOX INFORMATION

HEFR KE - . - .
sEs S5 - [ S Width | B Height
Package . SPQ Length
Part No. Package Type Pins (mm) (mm)
Abbr. (mm)
HT3386MTER ETSSOP MTE 32 TBD TBD TBD TBD
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IMPORTANT NOTICE

N,

TR

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.

R FREL GEXD BB AWRAR (BUNFERRHT) CREX ™5 RS SCRREMIESL EIE. 5. sl
A, B SRR AR S AR SS IABUR o 28 AN BRI AE P i SR DR P 49 2 15 SR Bl BB B .

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

HT XA R 1R 358 B AT 8 DA B 250 72 7 il B AR R ek AN AR 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= i AR AR T3 AR A 44 18 % S e e AR (R S 7

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 DA BRGS0, EHTIHFAXN E A DT, WA AT R] B LRI =7 BOR 1= 3 6 5t .

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

REE TR (X)) BAERAH

Heroic Electronic Technology (Jiaxing) Co., Ltd.

Mk WL TR AV 3339 5IRCRKEARE=Z

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

T KN ERIEE T EARS, BRI s B R 5k
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