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18W Boosted Mono Class D Amplifier

B FEATURES

+ Anti-Clipping Function (ACF)

- Spread spectrum technology

- Output Power

18W (Vear=3.7V, R.=4Q, THD+N=10%, fin = 1kHz)
16W (Vear=3.7V, R.=4Q, THD+N=1%, fin = 1kHZz)
- Power Supply Vear: 3.0V~12V

- High Efficiency Class H Boost Converter

-Multiple boost voltages automatically adjust
Class D audio amplifier (HT81293A)

-Extends the playing time in battery supply
applications
-Adjustable switch peak current limit to avoid
over-pulling on battery current

= Over Current Protection, Thermal Protection, over

voltage protection function included
* Pb-Free Packages, ESOP16

B APPLICATIONS
- Bluetooth/Wi-Fi Speakers - Portable Speakers

- Smart speakers * Smart Home

- BFHITR R B INAE (B A &, Anti-Clipping Function,
ACF)

SR

IR

18W (VBAT=3.7V, R|_=4Q, THD+N=10%, fin = 1kHZ)
16W (Vear=3.7V, R.=4Q, THD+N=1%, fix = 1kHz)

- VearfitEBSEE: 3.0VE12V

- B HSESHETDRE

- BB INATIERAYH RS, FE<ER BT A
(HT81293A)

-HETRAMRME, BXEHLEEIERISE
* PRIPTHRE IR TR IS ERIFTRE
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HT81293
Boosted Class D Amplifier

B DESCRIPTION

HT81293, integrated with a boost converter, is a mono
Class D audio amplifier that drives up to continuous 18W
(10% THD+N, 1kHz) into 4ohm speaker from a Li-battery
voltage.

HT81293A integrates an adaptive boost converter that
generates a Class D amplifier supply rail tracking the audio
signal, which will significantly improve the efficiency and
extends the playing time in battery supply applications. The
output voltage of boost converter in HT81293F is forced into
9V or 12V and it provides to the class D amplifier.
Configurable current limit is adopted to avoid accidental
large peak current.

HT81293 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. It supplies 2 different ACF mode with
different audio experience, and also ACF OFF mode.

HT81293 integrates Spread Spectrum Control technology
to achieve advanced EMI suppression. The Gain of
HT81293 is 32dB .

As for protection function, over current protection function
for speaker output terminals, over temperature protection
function and over voltage protection for boost converter
output are also prepared.
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B TYPICAL APPLICATION
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T 2xSS52
1 sw PVDD 14 1pF  10pF
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= 51pF
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“ ILIM comp ‘\ R Boost Voltage
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‘\H H GVDD 11 Rs 100k 6V—7V—0V
SN Al 200K Bypass 9V Forced 9V
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HT81293
Boosted Class D Amplifier

B ORDERING INFORMATION

Operating Temperature

Part Number Package Type Marking Range Shipping Package / MOQ

HT81293A e Tape and Reel (R) /

HT81293ASPER ESOP16 (SPE) YYYMAABL -40°C~85C 2500pcs
HT81293A o are

HT81293ASPET ESOP16 (SPE) YYYMAAB 40C~85C Tube (T) / 50pcs
HT81293F A0 Qi Tape and Reel (R) /

HT81293FSPER ESOP16 (SPE) YYYMAAB 40C~85C 2500pcs
HT81293F o .

HT81293FSPET ESOP16 (SPE) YYYMAAB -40°C~85C Tube (T) / 50pcs

Part Number

HT81293A SPE R

\—> Shipping Package

\4

Model

YYY

Production Tracking Code

AA

v

Lot Number

|
v v v {

Internal Code

Package Type

Random Code

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

\__/ o \_/
sw [T ¢ % T 1BsN S - [ £ Tlesn
comp (127 : : 5 T outN comp LI 2 I I =T 1 outn
I I
Gvop 1= I I [ T71 pvoD evoo LT =1 | | |—=—TJevop
| | | |
aveeCI— | Il =13 outr avee LT : o : 5 T outp
: GENPD : I GND |
v =1 | I 2 T 1gsp v =] I | 2 T 1gsp
I I I
inp 1] | I 11 T ] sn inp (1T | | 1 T ] sy
I | I I
inn CI——] L _I 0 T ]cTRe (1NN I — L _____ _I 10 T JcTRL
ne ] s T 1nc BINN L& 5 T 1gine
HT81293F Top View HT81293A Top View
B TERMINAL FUNCTION
Terminal No.
HT81 | HT812 Name 1/0t Description
293F 93A
1 SW I Boost and rectifying switch input. JH & #3554 A i
) COMP ) Output of the internal_errgr amplifier, the Iqop qompgns:ation ngtyvork should be
connected between this pin and the GND pin. P ESAMEJE, H2MEH K FIGND.
3 GVDD o Voltage regulator, connect 1uF to GND. HLJERTI 8%, $E1uFEH.
4 AVCC P Analog power supply. bt H
5 ILIM | A(_:Ijus_table switch peak current ‘Iimit: An ex}errlal resistor should be connected between
this pin and GND. g KPR fH B i, S s FBE 3.
6 INP I Positive input (differential+) for audio amplifier. i A\ IE %
7 INN | Negative input (differential-) for audio amplifier. i A ity
8,9 / NC I No connection. PiJCiEH:
Audio negative input (differential-) for adaptive boost converter. & B TH 1 135 4540
/ 8 BINN | o
N
Audio positive input (differential+) for adaptive boost converter. H i & F [ )5 55i%h
/ 9 BINP | o
NI
10 CTRL I Mode Control Terminal. &3 il J
11 SN I Boost converter output voltage selection. F s i & F
12 BSP BST Connection poirIt for_the OUTP_ bootstrap capacitor, which is usgd to create a power
supply for the high-side gate drive for OUTP. OUTP H 25 L 25\
13 OuUTP Positive pin for differential speaker amplifier output. % 1F ¥
14 PVDD P Power Supply for internal power circuitry. I BiF
15 OUTN Negative pin for differential speaker amplifier. % H! £
16 BSN BST Connection poir_lt for_the OUTI\I bootstrap capacitor, Whifh isguﬁseij to create a power
supply for the high-side gate drive for OUTN. OUTN H 2% H 2 if
Provides both electrical and thermal connection from the device to the board. A matching
Ep GND G ground pad n_wust be pro_vided 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. F%
s, SRBEPAD
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Boosted Class D Amplifier

B SPECIFICATIONS'

® Absolute Maximum Ratings 2

PARAMETER Symbol MIN TYP MAX UNIT

AVCC voltage AVDD -0.3 14 \%
PVDD voltage PVDD -0.3 14 \%
SW voltage Vsw 16 \%
Icr:]'FIFJ{tL\)/Oltages (INP, INN, BINP, BINN, Vi 03 58 Vv
Moisture Sensitivity Level (MSL) MSL3

Ambient Operating Temperature TA -25 85 T
Junction Temperature Ty -40 125 C
Storage Temperature Tste -40 125 C

® Recommended Operating Conditions

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Power supply voltage for Vear VBaT 3 12 Vv
Ambient Operating Temperature Ta -25 25 85 C
Input Voltages (INP, INN, BINP, BINN,
CTRL) Vi 0 3.3 \Y
Minimum Speaker Load in PBTL Mode RL 2.8 Q

® Electrical Specification®

Item | Symbol Conditions Min. Typ. Max. Unit
BOOST Converter
Maximum Boost PVDD 12 v
converter output voltage
Boost converter fow 440 KHz
frequency
Boost on threshold VB_TH1 Vout from 6V to 7V 2.6 \%
voltage Vrms (Rsn = OR VB_TH2 Vout from 7V to 9V 4.2 Vv
or 100k) VB_TH3 Vout from 9V to 12V 5.3 v
Boost on threshold Ve_TH1 Vout from bypass to 9V 4.8 \Y
voltage Vrus (Rsn =
200Kk or NC) VB_TH2 Vout from 9V to 12V 5.3 \%
Boost shut off time tBoosT_oFF 5.4 ms
MOSFET on-resistance Rads(on) Including wire bond 35 mohm
Peak switch current limit ILim 10 A
Item Symbol Conditions Min. Typ. Max. Unit
Class D Channel Vss=0V, Vear =3.7V, Ta=25°C, Cin=1uF, ACF-Off mode, unless otherwise specified
Carrier clock frequency fewm 360 kHz
Over current protection Imax 6 A
System Gain Gain External Rin=0Q 32 dB
Start-up time (power-on tsTuP 45 ms
or shutdown release)
ACF attenuation gain Aa -16 0 dB
Consumption current in lsp VBAT =3.7V 4.6 HA
shutdown mode VBAT = 7.4V 8 UuA
Total Harmonic THD+N Po=1.0W, RL=4Q, f=1kHz 0.03 %
Distortion plus Noise
Output Noise VN f=20Hz~20kHz, A weighted, 130 MVrms

! 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.

-6- 07/2022 — VV0.51
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Boosted Class D Amplifier
Av=26dB
Output offset voltage Vos +2 mV
VBAT = 3.7V, HT81293A, Rsn =
OR or 100k 13 mA
VBAT = 7.4V, HT81293A, Rsn =
NC or 200k 6 mA
VBAT = 3.7V, HT81293F, Rsn = 20 mA
Quiescent current IBaT 100k or 200k, PYDD=9V
VBAT = 3.7V, HT81293F, Rsn = o5 mA
OR or NC, PVDD=12V
VBAT = 7.4V, HT81293F, Rsn = 10 mA
100k or 200k, PVDD=9V
VBAT = 7.4V, HT81293F, Rsn =
OR or NC, PVDD=12V 14 mA
PVDD=12V Vear=3.7V, 18
f=1kHz, R.=4Q
PVDD=9V | THD+N=10% 11
PVDD=12V VBar=3.7V, 16
Ay f=1kHz, R.=4Q o
= THD+N=1%
Output Power Po W
P PVDD=12v | Vear=7.4V, 18
f=1kHz, R.=4Q
PVDD=9V THD+N=10% 11
PVDD=12V VBAT=7.4V, 16
f=1kHz, R.=4Q
PVDD=9V THD+N=1% 9
Vear=3.7V, RL=4Q+22uH,
_ _ 80 %
THD+N = 10%, PVDD=9V
Vear=3.7V, RL=4Q+22uH, 73 %
Efficiency (Class D + THD+N = 10%, PVDD=12V 0
Boost) n VBAT=7.4V, RL=4Q+22uH, 89 o
THD+N = 10%, PVDD=9V 0
Vear=7.4V, RL=4Q+22uH, 86 o
THD+N = 10%, PVDD=12V 0

07/2022 — VV0.51
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HT81293
Boosted Class D Amplifier

B TYPICAL OPERATING CHARACTERISTICS

Quiescent Current

Shutdown Current

20.00 20.00
18.00 1ohm+3.3nF grounded from SW 18.00
16.00 \ 16.00
14.00 \ 14.00
) =)
*55 12.00 N g 120
= 10.00 ﬁ 10.00 ___________._—-—"
=
= 300 8.00 /
6.00 6.00 /
4.00 — RSN OR O 100k 4.00 E:Lr‘r:gsrm
2.00 ==RSN=NCor 200k 2.00
0.00 0.00
3 4 5 6 7 8 9 10 11 12 3 4 5 6 7 8 9 10 11 12
Vpar (V) Vaar (V)
Povsn Povsn
100% 100%
80% ——— 80% rl“
g 0% § 6% | load=dohm+22uH
< Load = 4chm+22uH < 0 i
fin = 1kHZ SR
IN o Vgar=17.4V
40% VBAT =3.7V 40%
e P\/DD =9V
0,
20% PV DD=9V 20%
== pYpD=12V
PV DD=12V
0% 0%
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 012345678 91011121314151617181920
Py (W) Po(W)
Audio Precision 07/01/22 13:18:49
+z7.7=§ Ap)
+21.5F
+27.25F
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+26.75F
+26.5F
+25.":§
425, <§ —— =T |
+25.5F |
4 i525F
B 25F
A +24.7=i
+245F
+24.25F
24
+23.75F
+235F
+23.25F
422, %
+225F
+22.25F
+27:
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Sweep Trace Color LineStle Thick Data

As  Comment

Frequency Respond

1 1

Red  Solid 2 AnalyzerLevel A Left

C|N=1UF, Ren = 9.1k
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VBAT = 3.7V, RL = 4ohm, fIN = 1kHz, Rim = 180Kk, unless otherwise specified

Audio Precision

06/30/22 16:53:44
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w
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+ =
1 1 Red  Solid 2 Analyzer. THD+N Ratio A Left ’
Po vs THD+N.ats2
Audio Precision 06/30/22 17:06:44
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Audio Precision 06/30/22 15:07:39
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2 i
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0.2 I
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0.1 Y
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00 | - 50m
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Audio Precision

06/30/22 15:24:13
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Audio Precision 06/30/22 15:43:45
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frequency VS
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THD+N, Po=12W,
PVDD=12V
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VBAT = 7.4V, RL = 4ohm, fIN = 1kHz, Rium = 180k

Audio Precision

06/30/22 16:50:07
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Audio Precision 06/30/22 16:03:09
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B APPLICATION INFORMATION

1 Boost Converter

HT81293 consists of a boost converter and an audio amplifier.
The boost converter takes the supply voltage, VBAT, and
increases it to a higher output voltage to drives the audio
amplifier. This improves loudness over non-boosted solutions.
An external inductor and diode should be added for the boost
converter.

For HT81293A, the boost converter is adaptive and generates
a Class D amplifier supply rail tracking the audio signal, which
will significantly improve the efficiency and extends the
playing time in battery supply applications. When the output
audio signal exceeds a preset voltage threshold (Boost on
Threshold Voltage Vs 1), the output voltage of boost
converter jumped into the higher preset voltage. When the
audio output voltage is lower than the threshold voltage, the
output voltage of boost converter drops to the lower preset
voltage automatically. For HT81293F, the output voltage of
boost converter is forced into 9V or 12V. The output voltage
is selected by SN terminal, see as the following table, where
Rsn represents the resistor connected from SN terminal to
GND.

HT81293 & — A FHEAM—ASEH ATl
Horp T e B BOR N B FLB L . VBAT FH &2
HEEMEE, DIREEES . 1% 3T Tk
(4 T2 o 2T R 75 B AN & R A

X+ HT81293A, Tt 2 H & M 1) #R bl
FIRAE T, DA RO T Fith N R (A% s Al
MR S A BER, TR RN
RN E (Ve th)s M¥HES /N ZR1E
i, FF R B RS B TR R . X T
HT81293F, %yt H & 4 5t il R 21 9OV B 12V,
LS Ak BT SN IR E Y, IR,
Hr, Rsn Ay SN JEIE] M0 HLBH .

Table 1 Mode Selection for Boost Converter

R Boost Voltage
. HT81293A HT81239F
Oohm 6V—7V—9V—12V Forced 12V
100k 6V—7V—9V
F \Y;
200k Bypass—9V SliES it
NC Bypass—9V—12V Forced 12V

1.1 ILIM

To avoid an accidental large peak current, an internal cycle-
by-cycle current limit is adopted. The low-side switch is
turned off immediately as soon as the switch current touches
the limit (ILivm). The peak switch current limit can be set by a
resistor (Rirmv) at the ILIM pin to ground. The following figure
details the Rim settings.

£ ILIM JEIAME f B (Rouow) B3, W SCE TH
JE RN ORI B . Bk BT 8.

lum VS Riym

’ \
8

In(A)

RRRRRRR NS

2

4 \

gm=LIM

120 150 180 210 240 270 300 330 360 390 420 450

Rpna(ke2)

Figure 1 Switch Current Limit Setting

13-
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1.2 COMP

The HT81293 requires external compensation for the stability
of boost converter. The COMP pin is the output of the internal
error amplifier. An external resistor 33k in serial with a
ceramic capacitor 3.3nF connected from the COMP pin to
GND can be applicated in most cases.

HT81293 Jt 1 75 AN # M2 H % DA 4+ F
JERR e X R ZHN A, COMP #h s B8
HHBH 33k A2k 3.3nF HL A S M,

1.3 BOOST Converter Input and Output Capacitor Cin, Cour

For the capacitor maintaining the supply voltage, the value of
the boost capacitor is determined by the minimum value of
working capacitance required for stability and the maximum
voltage ripple allowed on PVDD in the application. It acts as
a charge reservoir, providing energy faster than the board

supply, thus helping to prevent any droop in the supply voltage.

For the decoupling capacitor, a low equivalent-series-
resistance (ESR) ceramic capacitor is needed. This choice of
capacitor and placement helps with higher frequency
transients, spikes, or digital hash on the line. Additionally,
placing this decoupling capacitor close to the HT81293 is
important, as any parasitic resistance or inductance between
the device and the capacitor causes efficiency loss.

Over all, 1uF//10uF//470uF (paralleled) is highly
recommended to be placed in both input and output terminal
as closely to the pin as possible.

1.4 Inductor Selection and Placement

Inductor current rating is determined by the requirements of
the load. The inductance is determined by two factors: the
minimum value required for stability and the maximum ripple
current permitted in the application. L = 2.2uH, DCR <
0.1ohm is recommended for general application circuit. The
inductor should be placed as close to the SW pin as possible
with direct and wide traces. The saturation current (Isar) of the
inductor should be larger than the switch current limit (Irm).

1.5 Schottky Diode Selection and Placement

A Schottky Diode with Vrrm > 16V, Veu < 0.5V is
recommended for general application circuit. The diode
should be placed as close to the SW and PVDD capacitor as
possible with direct and wide traces. The Ir of the diode should
be larger than the maximum output current from PVDD.

1.6 RC

Adding an RC snubber across the SW pin and the power
ground can help reduce the radiation EMI levels. The RC
snubber should be placed as close as possible to the switching
node and the power ground.

X T RE L2, FLAE B N AR T R 1
B/NTAEHZ{EA PVDD b foir it 5 ok B R 4L
TR SE BRI RE A B T B 1L rE YR L R
F%

X T UEUE AR, (RS B (ESR)
Ve HL 28 B N A T o IR L R (R A R A
By PR i LIS QU fIE B . HeAb, X
FhEuk A ST HT81293 JEw EIE,
R, 25 22 TA) (AT AT 2 A o BE B R T 2 S B
IR

FATE, 7E VBAT Al PVDD ¥ £ /bl E
—2H 1uF F1 10uF JEJ% 252, FH TRk se
MR HE, FERWRESEIE S5, 5,
VBAT #1 PVDD i s & & — A /NT 470uF
(P G FEL 2 o IX 1 25 N AR R T R AR e e 22 %
FralSEf M, DL ROER

HELJE PR FL I 2 250 EH T U B K T g 5
T EELJER P AR U AT 90 V2 ) B R VAR FL 7 R
Eo WS, NS RIER T/, @i
i FH{L=2.2uH, DCR<0.10ohm.
A TS R AT R EinSWH | B, IF H 5SWHE [
—PCBJZ /R Al GEJE 1 B AHE

FEL JR 1100 2 S0P R R Y K T B N e K U {E
7 (Ium)o

H R CHE S Vrrm > 16V, Viu
<0.5V, FHKIE AR DI ZEFEAR [r, IEFHEKR
T PVDD KA HIR . 1% MR AR IR
AT RESEIE FLIEAT PVDD S LR FL A TR

SW i RC 2, w7 R/ D5E 5 T3,
RC H %7 R A geSEUr SW A1 GND.
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2 Analog Signal Input Configuration

HT81293 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
Rem. See as figure 2. The system gain can be calculated by

Gain= 20><10g( e ), where Rr = 390k, Rin = 10k. And

Rin+Rgin
the high pass cut-off frequency of input signal can be
1

calculated by f. =

2 (Ryn+REN)XCIN'

For a single-ended operation, input signals to INP pin via a
DC-cut capacitor (Civ) and external input resistor (Rem). INN
pin should be connected to ground via a DC-cut capacitor and
external input resistor (Rgmw) (with the same value of Cy and
Rm). See as figure 3. The Gain and high pass Cut-off
frequency are the same as the above case.

2.1 BINP and BINN pin

For HT81293A, BINP and BINN terminals are designed to
receive audio signals to determine the output voltage of
adaptive boost converter. Input signals to BINP and BINN (or
only BINP if in single-ended opeartion) with Civ and RBIN,
where Rpin = 2Rgm.

Front Circuit

INP

HT81293 #5254l 22 73 BY ity 35 A0S 5
N, FEAE PWM Bk A5 5 Iksh i 75 2% .

X E RN, BB S Cin A%\ HEBH
Ren 2 HlENE] INP F1INN 3, WHE 2. R4

HH 3 Gain= ZOXIOg(RuNi;EIN)’ Re = 390k, Rav =
10k, RS S AN f, = :

2 (RyN+REIN) X CIN

XTI, L Cin #E S 2] INP S
INN B A AUE L N B FEAT Y (5 Cine Ren
{EAHIED Feth, W 3. 55 Gain fgEAR
fc 525 A AE A .

X HT81293A, BINP i1 BINN sk 1k
B AE T AR g shaS T+ AR - W & 40 5 TRl 2
A\ BINP F1 BINNCEAY BINP, 71 5 /& Huifa A,
WK, HE9 Ren =2 Ren.

RIIN

|
R
EIN
Zout C"N
|

INN

HT81293A
RIIN

REIN

BINP BINN

RBIN RBIN
G|

I
CIN

Figure 2 Differential Input configuration

Front Circuit

,_{ INP MHN
Ll

R HT81293A

BINP BINN

RBIN RBIN
CIN ‘ ‘

Figure 3 Single-ended Input configuration
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3 Output Configuration

HT81293 can directly drive speakers without any other
components. But if EMI is highly concerned, ferrite beads or
L-C filter is needed.

4 Speaker Amplifier Operating Modes

HT81293 can work in different modes by setting the CTRL
terminal, shown as follow.

— BT 5 i ) BB
Xt EMIBEER S, ATk 6 B BRI REER
o LC JEB 2%

HT81293 7 CTRL i NAN[E] H K AH, fiE
SCHL 4 R AR PRI

Table 2 CTRL Terminal Configuration

VCTRL Working Mode

<0.3V Shutdown
0.8V~1.3V ACF2
1.7V~2.2V ACF1
2.5~3.3V ACF OFF

In ACF modes (ACF1 or ACF2), HT81293 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
HT81293 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 16dB.

7£ ACF #3{, (ACF1 5{# ACF2) F, *4H
RN ) i A 5 M P a7 A i S 1 TR
HT81293 it H sl % R o, il ik
Bl — P KPR B I TCHI TR B DD 2K, Bk K
K T3 AR . A, M s R R,
HT81293 thfit Hzh W widm it o, L5
PVDD I~ B A AH UG L 1 f K PR G 1 T i HS 7K
ACF #3, i J2 3histE] (Attack time) F87E 789K
B N RS KA i e AR T 24T
ACF 5 B UK 28 138 25 8%, DL ms/dB
AT, BEURTE] (Release time) #8774 HI T
AN SR AT 5%, 8 2508 H R d IR S R, LA
ms/dB JyEA7 . HT81293 [ KB 25 A
16dB.
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(1) Excessive Inputs

SRAVAVAVAVAVAVAGY%

Total
Gain
Av=Avy,+Aa

Initial Gain

Excessive
Inputs

Clipping
Detection

Attenuation
Gain

-16dB<Aa<0
— - "

(2) Appropriate inputs

ACF ON

Peak +
Output

Peak -
Attack Time

ACF OFF

Release Time

i : Total | N\~~~ "TTTTTmTmmTmTTTTTTOA -
mput Y [Nitial Gain Gain I * vbD
Avg \ Decrease
Av=Av,+Aa N
- <—>1l <>
Power Supply Clipping ; )
Decreasing Detection Attack Time  Release Time
ACF
Attenuation
Gain
-16dB<Aa<0
Figure 4 the ACF Function Operation Outline
Table 3 Attack time and Release time
ACF mode Attack time Release time
ACF-1 50ms 64ms
ACF-2 2.5ms 1200ms

In shutdown mode, HT81293 shuts all circuit down and
minimizes the power consumption. And, the output terminals
become Weak Low (A high resistance grounded state).

5 Spread Spectrum

The HT81293 device has built-in spread spectrum control of
the oscillator frequency to improve EMI performance. The
spread spectrum scheme is internally fixed.

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.

FERBE I (RIFERFHL) T, R R )
RE IR THAEFEAR 2 e /0 » ot o oA 59 (K HL PR
CPy AR L P )

HT81293 W& T %A iy #zhag, LA
T EMI RS,

GVDD LR i th A i 1A (0 AN
fhi. {fH X5R B 1 1 F A K GVDD 5
GND #%E#:. GVDD HLJEAH TAMH s
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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

HT81293 has the protection functions such as Over-Current
Protection function, Thermal Protection function, and over
voltage protection.

(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 HT81293 (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) Over-voltage Protection function

The HT81293 device monitors the voltage on PVDD voltage.
When the voltage on PVDD pin exceeds the over-voltage
threshold (13V typ), the OVP circuit puts the device into
shutdown mode. The device recovers automatically once the
over-voltage condition has been removed.

(4) DC Detect Protection.

The HT81293 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.

4 H Hrfi AU H NMOS @i 144 . Rt
EATFR RG] T A, DR A g i 1
T o 2N AR S A€ FL IS 2200 16
V. Ry XER B i 1uF P B L A A
FUARRLA E 285 A\ o EFRAE BSx 51 BIATA MY
ot R E 2SR AR, AR NMOS Hibi
YR LS A B FERRAS TR A, 2
HL s DR M A 2 AN P T A 8 v, AR i
MOSFET Fif .

HT81293 HA LR JLM LR IhAE: i i
AR F AR AR R R R

(1) TSR

RSN 21— Ay S FLE L XML BN 5 —
o L R BRI, S ORY R Bl B e D) e
BHAS, Bl oS8R . g Ok a8
RER W MR JGE A, BT B AL RE AR
IR AR

(2) i e

I B A IR R 150°C Y, iR fRY R
2l 1E Gy i U145 22 594 AP IR S (A EE i
PR, B A U

(3) L EpRY

HT81293 Wi#s PVDD H & FHIHEE. 4
PVDD 5| fi#l I ) e s fE e 3 B BRI AEL 13V i AfY
) I, OVP HI HT81293 & T M.
— H BRI AL, A Bk R .
(4)E i LR

HT81293 HA {RI 477 & S 32 T W HRIX
DRARAH BRI 25 R B FEL RS2 0 A L o ELUALAE
T BRI, A RS BE SO HI-Z, BUBCORER K

AAE - IEIE A FEARE S s 2= S
L 60%itHIL 420 =M, #His k4L DCE F
o BEThRE AT R 47 7 A B 52 K LR FE R /N 1
2 Hz fAZ it it iR 52
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8.1 Typical Circuit Diagram

C15
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9 PCB Layout
9.1 Top Layer
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9.2 Bottom Layer
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B PACKAGE OUTLINE
SPE (ESOP16)
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Size (mm)
Symbol

MIN MAX
A 1.75
A1 0.05 0.15
A2 1.30 1.50
b 0.39 0.48
c 0.21 0.26
D 9.70 10.10

D1 4.57(REF)
E 3.70 410
E1 5.80 6.20

E2 2.41(REF)

e 1.27(BSC)
L 0.50 0.80

0 0° 8°
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