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HT8692

Class D Audio Amplifier with Boost Converter

REBOOSTHEMBIRK FIIEERIO.0W DAREFINTH LMK 25

9.0W Anti-Clipping Mono Class D Audio Amplifier with Boost Converter

B FEATURES
+ Anti-Clipping Function (ACF)
« Filter-less Modulation, Eliminating Output Filter
+ Output Power
HT8692H/S: 9W (VBAT=4.2V, PVDD = 7.5V,
RL=3Q, THD+N=10%)
HT8692: 8.0W (VBAT=4.2V, PVDD = 7.0V, RL=3Q,
THD+N=10%)
HT8692: 6.5W (VBAT=4.2V, PVDD = 7.0V, RL=4Q,
THD+N=10%)
HT8692: 3.5W (VBAT=4.2V, PVDD = 7.0V, RL=8Q,
THD+N=10%)
+ Power Supply
-Boost Input VBAT : 2.5V to 5.5V
-Boost Output PVDD : VBAT to 7.5V
+ Adjustable BOOST Output Voltage
+ Class AB / Class D
« Over Current Protection, Thermal Protection, Low
voltage malfunction prevention function included
+ Pb-Free Packages , SOP16L-PP

B APPLICATIONS

+ Bluetooth Speakers
+ 2.1 Channel Speakers

« iphone/ipod/ipod docking
- Tablet PC/Note Book

+ LCD TV/Monitor

+ Portable Speakers

+ Megaphone

+ MP4/GPS

+ Smart Phones

+ Portable Gamers

B ORDERING INFORMATION

- BERITRECEIIEE(Anti-Clipping Function, ACF)
- RIRKESFRE, BEEIKahizEes
T ES
HT8692H/S: 9W (VBAT=4.2V, PVDD = 7.5V,
RL=3Q, THD+N=10%)
HT8692: 8.0W (VBAT=4.2V, PVDD = 7.0V,
RL=3Q, THD+N=10%)
HT8692: 6.5W (VBAT=4.2V, PVDD = 7.0V,
RL=4Q, THD+N=10%)
HT8692: 3.5W (VBAT=4.2V, PVDD = 7.0V,
RL=8Q, THD+N=10%)
- B8R
-FEBAVBAT: 2.5VES5.5V
-FHEIHPVDD: VBATZE7.5V
- BOOSTé#sitHFE EAJ
- AB/D3EFAI )i
- (RIFTRE S /1T Y R E R EIRIFIN8E
- FToERE9%E, SOP16L-PP

- ETE - FEEXEHE

- 21EE/NEE -1

- iphone/ipod/ipod docking - MP4, Sfu{Y
- SEARER AN, SEICAERK - BEEF

- INRSYLCDHL R/ HEIN 2 - EIER IR

Part Number Package Type Marking Operating;’negrgperature MOQ/Shipping Package
HT8692SPET SOP16L-PP HUT/%\%?ZSF -40°C~85°C ioupbcj
HT8692SPER SOP16L-PP HUTVSVS)%Z(;P -40°C~85C Tapzes Oopee

HT8692HSPET SOP16L-PP HU?VS%;P -40°C~85°C 5Toupbc§
HT8692HSPER SOP16L-PP Hu?v?i\zép -40°C~85°C Tas: g?]zcéed
HT8692SSPET SOP16L-PP HI?,S\%?YSZSP -40°C~85°C 5Toupbc§
HT8692SSPER SOP16L-PP HE?/S\%YSZSP -40°C~85°C Tapzs Zﬂﬂcféea

L UVWXYZ is production tracking code
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HT8692

Class D Audio Amplifier with Boost Converter

B DESCRIPTION

HT8692 integrates a boost converter with a filter-less stereo
class D audio power amplifier to provide 6.5W continuous
power into a 4Q speaker, or 8.0W continuous power into a
3Q speaker. Meanwhile, the boost output voltage is
adjustable.

HT8692 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 also supplies ACF OFF mode.

Class AB amplifier mode is also available for HT8692. Once
the EMI Interference from class D and Boost Converter
becomes an annoying problem, HT8692 can be changed
into Class AB mode.

HT8692 has a filter-less modulation circuit which directly
drives speakers while realizes low distortion and low noise
characteristics. Thanks to filter-less, circuit design with
fewer external parts can be made in portable applications.

HT8692 has the independent Shutdown function which can
minimize the power consumption at standby and MUTE
function. As for protection function, over current protection
function for speaker output terminals, over temperature
protection function, and low supply voltage malfunction
preventing function are also prepared.

HT8692 has 3 different versions, which are HT8692,
HT8692S and HT8692H. All the following specifications are
based on HT8692, unless otherwise noted.

B TYPICAL APPLICATION
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B TERMINAL CONFIGURATION

AGND-L . U IlQCTRL
VBAT 2 = ABD
3 14
MUCH e e |N-
4 13
FB e = IN+
Thermal
LX i PAD 1—2 OouT+
11
LX oy p— PGND
7 10
DGND e p— OUT-
8 9
DGND = p— P\VDD
SOP16L-PP
B TERMINAL FUNCTION
Temnal Name /Ot Description
1 AGND G | Analog Ground. 4l
2 VBAT P | Power Supply. HiithHLJ5 HL
3 MUCH | | Mute Control Terminal. #%Z 4, H &5
4 FB | | Regulator Feedback Input. Hi & < BTHURE 25
5,6 LX | | Internal Switch Input. JH & i 2 & i N\
7.8 DGND G | Power Ground for Boost converter. 13
9 PVDD P | Boost Converter Output Voltage. Ji- 4 S H! Hi
10 OUT- O | Negative Output Terminal (BTL-). fzH#%i s (BTL-)
11 PGND G | Power Ground for Audio Amplifier.Zh 2
12 OUT+ O | Positive Output (BTL+). [FAH#%iH 5 (BTL+)
13 IN+ | | Positive Input Terminal (differential +). [FIAH¥I AR (Z20+)
14 IN- | | Negative Input Terminal (differential -). [Al% A (#43-)
15 ABD | | Class D or Class AB Amplifier Mode Control Terminal. AB Z5#1 D 28 T{E#%
A
16 CTRL | | Shutdown and ACF Control Terminal. ACF 21 5 s 247 il i

1 1: Input; O: Output; G: Ground; P: Power
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B SPECIFICATIONS'

® Absolute Maximum Ratings®

PARAMETER Symbol MIN MAX UNIT
Power supply voltage range VBAT -0.3 6.0 \
BOOST converter output voltage range PVDD VAT 7.8 \%
Input terminal voltage range (IN+, IN-) VIN Vss—0.6 PVDD+0.6 \Y
Input terminal voltage range (except IN+, IN-) VIN Vss—0.3 PVDD+0.3 \
Operating Ambient Temperature Ta -40 85 C
Junction Temperature TJ -40 150 C
Storage Temperature Tste -50 150 C

® Recommended Operating Condition

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Power Supply Voltage VBAT 25 3.6 5.5 \Y,
BOOST converter output voltage range PVDD VBAT 7.0 7.5 \%
Operating Ambient Temperature Ta -40 25 85 C
Speaker Impedance R 2 Q

1 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

Copyright©2019, Jiaxing Heroic Technology Co., Ltd -4- 10/2019 - V1.6
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Class D Audio Amplifier with Boost Converter

Electrical Characteristics
Iltem | Symbol | Conditions | Min. Typ. Max. | Unit
BOOST Converter
Boost converter output PVDD Vear 70 75 Vv
voltage
Eoost converter fow 410 KHz
requency
Boost converter input | | HT8692 3.2 A
current limit HMTRE T HT86925/H 4.6 A
Class D Channel VSS=0V, VBAT =3.6V, Rin = 56K, Ta=25°C, Cin=1uF, ACF-Off mode, unless otherwise specified
Carrier clock frequency | frwm 410 kHz
Over current protection | Imax 5 A
Rin=56 kQ for HT8692
System Gain Avo Rin = 28 kQ for HT8692H 26 dB
Rin = 6.2k for HT8692S
Start-up time (power-
on or shutdown tsTup 280 ms
release)
ACF attenuation gain Aa -16 0 dB
Consumption current in _
shutdown mode Isp CTRL=VSS 25 HA
PVDD = 6.5V
RL=40 VBAT=4.2V, 5.6
RL=3Q f=1kHz, 7.0
RL=80 THD+N=10% 3.1
Output Power PO —10 W
RL=4 VBAT=4.2V, 4.5
RL=3Q f=1kHz, 5.6
RL=8Q THD+N=1% 2.5
PO=0.1W 0.23 %
Total Harmonic — RL=4Q, 0
Distortion plus Noise THD+N | PO=1.0W f=1kHz 0.12 %
PO=3.0W 0.15 %
. f=20Hz~20kHz, A weighted,
Output Noise VN Av=26dB 150 UVims
Signal to Noise Ratio SNR éz\gzlghted, Av=26dB, THD+N 20 dB
Output offset voltage Vos +2 mV
VBAT=3.6V, RL=4Q+22uH, 70 %
Efficiency (Class D + THD+N = 10%
Boost) n VBAT=3.6V, RL=8Q+33uH, 75 ”
THD+N = 10% °
) | No Load |nput 20 mA
Quiescent current BAT With Load' Grounded 20 s
; ; No Load Input mA
Quiescent curentin | v {——————— Grounded,
With Load MUCH =H mA
. . fin = 1kHz, THD+N<<10%,
Maximum Input Signal | Vinmax ACF-1 ON 1.2 vVrms
PVDD = 7.0V
RL=40 VBAT=4.2V, 6.6
RL=3Q f=1kHz, 8.2
RL=80 THD+N=10% 35
Output Power PO — W
RL=4Q VBAT=4.2V, 53
RL=3Q f=1kHz, 6.6
RL=8Q THD+N=1% 2.9
Total Harmonic PO=0.1W RL=4Q, 0.23 %
- . . THD+N _
Distortion plus Noise PO=1.0W f=1kHz 0.12 %
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Class D Audio Amplifier with Boost Converter

PO=3.0W 0.15 %
. f=20Hz~20kHz, A weighted,
Output Noise VN Av=26dB 150 UVims
Signal to Noise Ratio SNR éz\{)zlghted, Av=26dB, THD+N 90 dB
Output offset voltage Vos +2 mVv
VBAT=3.6V, RL=4Q+22uH, 70 %
Efficiency (Class D + THD+N = 10%
Boost) d VBAT=3.6V, RL=8Q+33uH, 75 %
THD+N = 10% °
. " X | No Load Input 30 mA
Quiescent curren BAT With Load™ Grounded 20 Y
Consumption current in No Load Input 10 mA
mute mode ImuTE With Load"® Grounded, 10 A
Ith Loa MUCH = H m
. . fin = 1kHz, THD+N<10%,
Maximum Input Signal | Vinmax ACF-1 ON 1.35 Vrms
Class AB Channel” VSS=0V, VBAT =3.6V, Av=20dB, Ta=25°C, Cin=1uF, unless otherwise specified
RL=4Q,
VBAT=3.6V 1.3 W
RL=4Q, f=1kHz, 18
VBAT=4.2V THD+N=10% )
RL=4Q,
VBAT=5.0V 2.65 W
Output Power PO —
RL=4Q, 10 W
VBAT=3.6V )
RL=4Q, f=1kHz, 15
VBAT=4.2V THD+N=1% )
RL=4Q,
VBAT=5.0V 21 W
Total Harmonic PO=0.01W RL=4Q, 0.12 %
; . . THD+N _
Distortion plus Noise PO=0.1W f=1kHz 0.1 %
. f=20Hz~20kHz, A weighted,
Output Noise VN Av=20dB 75 UVims
Signal to Noise Ratio SNR ér{;}lghted, Av=20dB, THD+N 20 dB
Output offset voltage Vos +4 mV
- RL=4Q+22uH, THD+N = 10% 70 %
Efficiency n
RL=8Q+33uH, THD+N = 10% 74.5 %
Qui " ; | No Load Input 20 mA
uiescent curren
oA With Load Grounded 20 mA
Consumption current in No Load Input ded 2.0 mA
mute mode ImuTeE With Load Grounded, 20 N
Ith Loa MUCH = H : m
Consumption current in _
shutdown mode Isp CTRL=VSS 36 A
Rin=56 kQ for HT8692
System Gain Avo Rin = 33 kQ for HT8692H 20 dB
Rin = 10kQ for HT8692S
Start-up time (power-
on, shutdown release, ¢ 270 ms
or switch from Class D | ~>'*F
to Class AB)
Digital Input/Output
ACF-Off mode setting 0.75X
threshold voltage VMOD1 PVDD PVDD v
ACF-1 mode setting 0.45X 0.70X
threshold voltage VMOD?2 PVDD PVDD v
ACF-2 mode setting 0.10X 0.40X
threshold voltage™ VMOD3 PVDD PVDD v
SD mode setting 0.06 X
threshold voltage VMOD4 VSS PVDD v
SD wake up voltage VcTRL_ON 0.8
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Internal pull-down R Class D 125 Ka
Resistor of CTRL CTRL Class AB +oo

ABD, MUCH Input

High Vin 1.5

ABD, MUCH Input Low | ViL 0.4

Internal pull-down
Resistor of ABD

Internal pull-down

Resistor of MUCH Ruuc 300 KO
MISCELLANEOUS
VBAT start-up
threshold voltage VUVLH 2.5 Vv
VBAT shut-down

threshold voltage VUVLL 2.3 Vv

Rasp 250 KQ
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Class D Audio Amplifier with Boost Converter

B TYPICAL OPERATING CHARACTERISTICS

Class D Channel

Condition: Class D mode, Vear = 3.6V, fin = 1kHz, Gain = 26dB, ACF off, Load = 40hm, unless otherwise specified

Viar Vs Isp
50.00
Input Grounded
40.00 Class D
PVDD = 6.5V
T 3000
=
g
= 2000 /
10.00 No load
= With Load
0.00
2.5 3.5 4.5 5.5
Vear (V)
PVDD = 6.5V
Vgar VS lpp
50.00
Input Grounded
10,00 Class D
{D: 6.5V
& 30,00
£
=
= 2000 \E
10.00 -_—
= With Load
0.00
25 3.5 4.5 3.5
Vear (V)
Vear Vs Po
10.00
Class D
.00 PVDD = 6.5V
Load = 4ohm
~ iy = 1kHz
z 00 Gain = 26d8-
o
=9
4.00
2.00 ——THD+N= 1%
———THD+N = 10%
0.00
25 35 45 55
Vear (V)

f,y Vs Gain
30.00
ClassD
oad = 4ohm T
Gain=26dB
2000 V=36V
g2 Po=1W
| Vy = Constant Value
&}
10.00
Po= 1W
0.00
20 200 2000
fe(Hz)
Viar VS lyute
30.00
Input Grounded
Class D
WDD: 6.5V
2000
o
g
o
£
= 10.00
w
= With Load
0.00
25 35 45 5.5
Vgar (V)
Vgar Vs PVDD
10.00
Class D, Load = 4ohm
$.00 Gain = 26dB
fin=1kHz
PYDD 5 6.5
e 6.00 —PVDD =
g
g 4.00
2.00 THD4N = 1%
=———THD*N = 10%
0.00
25 35 45 5.5

Vear (V)
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Vigar Vs Pg Vgar Vs PVDD
10.00 10.00
Class D Class D, Load = 8ohm
go0  PVDD=6.5V g0 | Gain=26dB
Load = 8ohm fin=1kHz
fin=1kHz PVYDD = 6.5\
o (=)
2 % "Gain=26dB e 600
£ :
4.00 g 400
2.00 THD+N = 1% 2.00 THD4+N = 19
= THD#N = 10% = THD+N = 10%
0.00 0.00
25 33 45 5.5 23 35 4.5 55
Vear (V) Vaar (V)
Povs THD+N Vin Vs Vour
10.00
Class D Class D
PVDD = 6.5V / Load = 4ohm
10.00 | —toac=-4ohm fin = 1kHz
~ fin= 1kHz _ Gain=26dB— -
< Gain = 26dB = Vaar = 3.6
z 1.00 - =xcroff % <6.5V
@ /\_————/l };S
= -
0,10 Frm— ——ACF OFF
—\/BAT = 3.6V ACFL
e ACF 2
0.01 1.00
0.01 01 1 10 01 1
Po (W) Vv (RMS)
V,y vs THD+N fiy vs THD+N
Class D Class D
Load = 4ohm /’_—_- Load = 4o0hm
1000 —f=1kHz / 1000 —Gain=26dB
_ Gain=26dB _ Vgar= 3.6V
g Vaar= 3.6V g PVDD=6.5V
% 100 ‘pypp=6sy ¢ é 100 pos1w
V,, = Constant Value
& & "‘*\ /\
0.10 - e =—ACFOFF 0.10
——ACF1 \/
—POXIW
e ACF2
0.01 0.01
0.01 0.1 1 20 200 2000
V n(RMS) fy(Hz)
Povsn
100.00
Class D
0,00 f,N_= 1kHz
Gain =
_ Veir = 3.6V
£ 8000 Supb=6.5V
40.00
——Load = 8ohm + 33uH
20.00
000 | d=4dohm +22uH
0 1 2 3 4 5 6
Po (W)
Copyright©2019, Jiaxing Heroic Technology Co., Ltd -9- 10/2019 - V1.6
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PVDD = 7.0V
Vgar Vs Ipp Viar Vs Iyute
50.00 30.00
Input Grounded Input Grounded
40,00 lass D ss D
P < 7.0V PVDQ = 7.0V
20.00
o 30.00 I
g g
g g
= 2000 E
\ = 1000
10.00 a1\ 0 |02l N
= With Load = \\ith Load
0.00 0.00
2.5 33 4.5 5.5 23 35 4.3 5.5
Viar (V) Vrar (V)
Vigar Vs Pg Vgar Vs PVDD
10.00 10.00
Class D Class D, Load = 4ohm
200 PVDD = 7.0V .00 Gain = 26dB
Load = 4ohm fin=1kHz
- fin=1kHz - —PrOT=7.0V
20" Gemeveds g o0
& — 5
4.00 z 4.00
2.00 ——THDN=1% 2.00 M
——THD+N = 10% ——THD#N = 10%
0.00 0.00
2.5 33 4.5 5.5 23 35 45 5.5
Vear (V) Vaar (V)
Vigar Vs PVDD Vigar VS Pg
10.00 10.00
Class D, Load = 3ohm Class D
g0 _Gain= 26dB 2.00 PVDD = 7.0V
fin = 1kHz —W
Ew =1kHz
S 600 S 600
< il =26dB
= C'D M
a ~
z 4.00 4.00
2.00 THD+N =19 2.00 THDWN=T%
——THDIN = 10% ——THD+N = 10%
0.00 0.00
2.5 35 4.5 5.5 2.3 35 4.5 5.3
Vear (V) Vrar (V)
Vigar Vs Pg Vgar Vs PVDD
10.00 10.00
Class D Class D, Load = 8ohm
200 PVDD=7.0V 2.00 Gain = 26dB
Load = 8chm fin=1kHz
fiy= 1kHz D=7.0V
= =
e %% Gain=26dB z 60
< =
4.00 Z, 4.00
e
2.00 THD+N = 1% 2.00 THD+N = 1%
——THD#N = 10% ——THD#N = 10%
0.00 0.00
2.5 33 45 5.5 23 35 45 5.5
Vear (V) Vrar (V)
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Povs THD+N Vin Vs Vour
10.00
Class D Class D
PVDD = 7.0V Load = 4ohm
1000 —tead=4dohm —————J fiy = 1kHz
_ fu= 1KHz _ Gain= 26dB""_____ —
< Gain = 26dB 2 Vaar= 3,
% 1.00 ACF off gl_' =7.0v
E //\_,_,J 2
=3
0.10 = ACF OFF
—ACF1
=—\/BAT = 3.6V ACF2
0.01 1.00
0.01 0.1 1 10 0.1 1
Pa (W) Vv (RMS)
V,yvs THD+N fiy vs THD+N
ClassD ClassD
Load = 4ohm /‘__ Load = 4ohm
10.00  —f="1kHz - 1000 Gain=26d8
_ Gain = 26dB T _ Vgar= 3.6V
& Vaar= 3.6V g g PVDD = 7.0V
z 100 “pypp=7.0v v z 100 —prsTw
@ —~~0 [ @ W\t Value ‘/\
= — . - [l
P o —
010 e — ACF OFF 010
——ACF1 PO~ 1W
ACF2
0.01 0.01 “
0.01 0.1 1 20 200 2000
V (RMS) f(Hz)
Povsn
100.00
Class D
go.00 | fn=1kHz

Gain = 26dB

v M
60.00 2%

PfVD= 7.0V
40.00 /

n (%)

Load = 4ohm + 22uH

20.00
Load = 8chm + 33uH

Pa (W)
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Class AB Channel

Condition: Class AB mode, Vsar = 3.6V, fin = 1kHz, Gain = 20dB, Load = 4ohm, unless otherwise specified

Vear Vs Ipp
30.00

Input Grounded
Class AB

-

20.00

Ipp (InA)

10.00
Noload
= \With Load
0.00
25 3.5 45 55
Vaar (V)
Vgar VS lsp
60.00
Input Grounded
5000 |ClassAB
— 40.00
3
a 3000
20.00
Noload
10.00
— \With Load
0.00
2.5 3.5 4.5 5.5
Vaar (V)
Vear VS Po
4.00
Class AB
Load = 8ohm
fin=1kHz
- Gain =/20dB
2
nf’ 2.00

——THD+N=1%

———THD+N = 10%

0.00

25 35 4.5 55

Vear (V)

Viear VS lyure

10.00
Input Grounded
Class AB
=
ER
= 5.00
g
= With Load
0.00
25 35 4.5 5.5
Vear (V)
Vigar Vs Pg
4.00
Class AB
Load = 4ohm
fiy="1kHz
_ Gain = 20dB
3 /
ﬂ? 2.00
—THD+N = 1%
e THD+N = 10%
0.00
25 3.5 4.5 5.5
Vear (V)
Vgar Vs PVYDD
6.00
Class AB
Load = 4ohm
fin=1kHz
- 400 " Gain=20dB
<
2
A
2.00
——THD+N = 1%
—THD+N=10%
0.00
25 3.5 4.5 5.5
Vear (V)
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Povs THD+N fiy vs Gain
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— Gain=20dB 2000 Merr=36V
S 2 Po=0.25W
“ 1.00 5 V= Constant Value
<
@ o
= 10.00
0.10
Po=
——VBAT =36V 0.25W
0.01 0.00
0.01 0.1 1 10 20 200 2000
Po (W) fiv(Hz)
f,y vs THD+N Povsn
100.00
Class AB Class AB
Load = 4ohm $0.00 fin = 1kHz
1000 | -Gain=20dB-——— " Gain=26dB
- Vgar=3.6V _ Vgar= 3.6V /
5 Po= 0.25W R
“ 1.00 Vin = Constant Value = /
= 40.00
- M\ /
0.10 Load = 4ohm + 22uH
| [ ——T 20.00 /
—Po=0. Load = 8ohm + 33uH
0.01 0.00
20 200 2000 0 1 2

fv(Hz) Po (W)
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B APPLICATION INFORMATION
1. BOOST Converter
1.1. Setting Output Voltage

The output voltage is set by a resistive voltage divider from
the output voltage to FB terminal, which is shown below.
The output voltage can be calculated by PVDD =
1.24*(Rd1+Rd2)/Rd2.

Rp
PVDD FB

Boost FEAREB % H E PVDD W] i 4b
W E, wr BB, PVDD =
1.24*(Rd1+Rd2)/Rd2.

Cd

Fig. 1 FB Terminal Configuration

Table 1. Output Voltage Setting

PVDD Rp Rd Cd
5.0V 120K 39.5K 3.3nF
6.5V 120K 28K 3.3nF
7.0V 120K 25.5K 3.3nF

1.2. LX Terminal

It is strongly recommended to place an RC circuit from the
terminal of LX to Ground, shown as following, so that the
ripple current of Boost Converter can be decreased.
Meanwhile, the total consumption current of the system will
be larger so that the efficiency of the system will be lower.
Specifications in this file is measured under the condition
with RC.

Notes: RC should be placed as closely to LX pin as possible.

fEf i PVDD BOK. TR ECR. FR
BB T, BWHE LX S A RC, 4n
K 2, figite3fe DCDC MfEM. 31k RC,
KGR BB S B JFBRICRGENRE, 3
B 45 b AR S HE 2 AE I RC = IS

LX

RLx 10

Cix I

10nF

Fig. 2 LX Terminal Configuration

1.3. Capacitor Selection

The input and output capacitor (Civ and Cour) is required to
maintain the DC voltage. Low ESR capacitors are preferred
to reduce the output voltage ripple. 1uF//10uF//470uF
(paralleled) is highly recommended to be placed in both
input and output terminal as closely to the pin as possible.

T A HE VBAT £ BOOST JHE G
PVDD H it 25 5 TN, 1 25 0 e A
A0 YR AR B A ORI, IXT,  H R 1) 98
PR L AT, 72 VBAT 1 PVDD i
Z/DJHUE —4H 1uF//10uF//A70uF FLZSEH, X
U B 7 N AR A R B AR T b 2 e T SR A, DA
AR -
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1.4. Inductor Selection

Inductance value is decided based on different condition. L=
4.7uH, DCR<lohm, Isar=3.5 A is recommended for general
application circuit.

1.5. Schottky Diode Selection

Vrrwm > 12V, VEM<<0.5V, [, =2 A is recommended for
general application circuit.

1.6. Layout Consideration

(1) The power traces, consisting of the GND, LX, VBAT and
PVDD trace should be kept short, direct, wide, and as closely
to the pin as possible. The switching node LX should be paid
more attention for EMI and reliability consideration.

(2) Place CIN and COUT near VBAT and PVDD as closely
as possible to maintain voltage steady and filter out the
pulsing current.

(3) The resistive divider R should be connected to pin
directly as closely as possible. FB is a sensitive node. Please
keep it away from switching node, LX.

(4) The GND of the IC, Ciy and Cout should be connected
close together directly to ground plane.

2. Analog Signal Input Configuration

HT8692 is an amplifier with analog input (single-ended or
differential). For a differential input between IN+ and IN-
pins, signals input via DC-cut capacitors (Civ). The input
signal gain is calculated by

1200k
Av =~

Av ~ % (Class D mode, HT8692H);

550k

Av =
22k+R IN

(Class D mode, HT86925);

Av ~ &Ok (Class AB mode, HT8692);

Av = 3}:—% (Class AB mode, HT8692H);

IN
330k

Av =
22k+R[N

(Class AB mode, HT8692S).

And, the low pass cut-off frequency of input signal, can be
calculated by f, = or f, = 1

(HT8692S).

(2MRINCIN) (2m(22k+RIN)CIN)

For a single-ended input at IN+ pin, signal input via a DC-cut
capacitor (Cin). IN- pin should be connected to ground via a
DC-cut capacitor (with the same value of Civ). The Gain and
low pass Cut-off frequency are the same as the above case.

NARIE RS B IE R TAE, B L=
4.7uH, DCR<1ohm, Isar = 3.5 A. fE%i
PVDD %K D8R & RIS RK 1
BUR, ROE MR R L BRI &

NPRIES A IR LA, WA Vera >
12V, Vem<<0.5V, [F =2 A I HRe i IR . fE%0
i PVDD Bk, ERZIREOR, & R BEER
FIE LT, RO £ IF BORH H e A

HL Y522 (VBAT, PVDD, A4 H i [5] 5% ),
LX 2k, MRn[Refd . M. TEIK5ILiE
¥, NAFHER LX b5l 2k, HIFRME S5
EMI;

VBAT #1 PVDD i Ciny MR AT RESEIT S A
I8, DAMFSEHE R E

3R Rp A1 Rd R E4EIE FB,
FB 5k MR & BP0, W LX ui A p
e =g
IC HIFTAE L, MR ATRE AR I A AR
GERERE SRR AR M,

HT8692 252 1540 22 /5 Bl B Uity ¥ 0115 5
AN, P PWM fikibé B 5 (D %’SE‘:?&) =y
BifE5 (AB KB KB4 75 4% -

Kt ZrE N, IR B Cin Al HBH
Rin 73 5 N E) IN+HFT IN-U . RG2S .

Av = 12—00k (Class D mode, HT8692);

Av ~ ﬂ‘ (Class D mode, HT8692H);
550k
22k+Ry

Av ~ 6}?—0“ (Class AB mode, HT8692);

Av =

(Class D mode, HT8692S);

Av ~ 3;_‘”( (Class AB mode, HT8692H);

IN

339 (Class AB mode, HT8692S).
22k+Rpy

N RC i@ e # b, f =
! ! (HT8692S).

(2TRINCIN) or fe = (2m(22k+RiN)CIN)

Xf B N, WGEE Cin #6521 IN+i . IN-
Ui A TR I N FLBHAT L ZS (55 Cine Rin fELAH
[F]) Hetth . H25 Av ARSI fo 5 2 70 IS
eI

Av =
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Front Circuit HT8692 Front Circuit HT8692
Zout Cn  Rn

Cn  Rn
— VWA IN+ Zour A IN+
— A IN- <6000 | —{ FAAM— IN-

Fig. 3 (1) Differential Input; (2) Single-ended Input

3. Output Configuration

As mentioned, HT8692 can directly drive speakers without — TS, g ] BRI
any other components. But there are exceptions. Once g g e AR ES K B EMI B ESR #5%
HT8692 works in class D mode, the cable lined to the BT R R R B R R R LC SR e,

speaker is very long, and EMI is concerned, ferrite beads or
L-C filter is needed.

4, CTRL Terminal Mode Control

HT8692 can work in different modes by setting the CTRL 7t CTRL I A A LR AR, RESCIL 4 Fh
terminal, shown as follow. TAERER, BPBEITAESS 1 CACF-1), B HI ThiAs

A 2(ACF-2), Byl T Th aE < AR =8 CACF-Off)
A R W=l (SD), LT,
Table. 2 CTRL Terminal Mode Control

MODE SYMBOL MIN. TYP. MAX. UNIT
CTRL voltage for ACF-Off Vmob1 0.75XPVDD PVDD \%
CTRL voltage for ACF-1 Vmob2 0.45XPVDD 0.70XPVDD \Y
CTRL voltage for ACF-2 Vmob3 0.10XPVDD 0.40XPVDD V
CTRL voltage for SD(Shutdown) VMop4 VSS 0.06 XPVDD \Y
Notes: ACF-1 and ACF-2 mode can only be worked in class BV E A2, ACF-1 fil ACF-2 5 :0%f

D mode. A 120k pull-down resistor are inside of the CTRL D R RA R, 15 AB KR, Hoxt N 5P fr

terminal, shown as follows, but the pull-down resistor will be AT ACF-Off. ZE 0 B CTRL 32484t Jf
gone in Class AB mode. An outside pull down resistor is still I, R N, F A — A 120Kohm

ded for stability. N - N s y
peecedTor ST S, T ER. 2 AB KB, KT
HiH. CTRL AR 2 NP, PAORIERE &
PE.
HT8692
$+CGTRL
G
S
g
Fig. 4 CTRL Terminal
To wake up from SD mode to other working modes, the O ASDr i 22 Hoflfi=, CTRLHLE
voltage of CTRL terminal should be no less than 0.8V.. #0.8VLL F.
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5. Ani-Clipping Function (ACF) Configuration
5.1. ACF ON mode

In ACF-1 and ACF-2 modes, HT8692 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 HT8692 also follows to the clips of the output
waveform due to the decrease in the power-supply voltage.

£ ACF-1. ACF-2 #xUF, 24 H e AG I 2]
B NA 5 R 3 R 7= 2 A H I TR, HT8692
I ARG, A B R EOR
PR 110 T M T 2k BLTh OKF, itk Rt 735
JRACR . A, YRR TR, HT8692 th
AE F ShEE 25, SeBllS PVDD R BE{EAH
UG FE Fr) 5 R PR T2 11 T HE 7K o

(1) Excessive Inputs

SRAVAVAVAVAVAVIOUY

Total
Gain

Initial Gain

AVU
Clipping

Excessive
Inputs Detection

 ArE )
ACF

Attenuation
Gain

-10dB<Aa<0

(2) Appropriate inputs Total

AVAVAVAVAVAVAVA VAR T In|t|aAIVGa|n Gain
0 Av=Av,+Aa

Power Supply Clipping

Decreasing Detection

ACF
Attenuation
Gain
-10dB<Aa<0

Av=Av,+Aa

ACF ON

Peak +

‘ Peak -

Release Time

ACF OFF

RV VAVAVAAAAYY

Attack Time

Peak +

Peak -

Output

< »
«

Attack Time  Release Time

Fig. 5 the ACF Function Operation Outline

The Attack time of ACF Function is a time interval until
system gain falls to target attenuation gain -3dB when a big
enough signal inputs. And, the Release Time is a time from
target attenuation gain to not working of ACF. The maximum
attenuation gain is 16dB.

ACF ON#E R 1) Bt (] (Attack time)
FETE FARH N S8 KA 5T 7= A A H 1 T ) 2%
R, ACFJEBIRTBUR A 13 25 T #EE R, DL
ms/dB A HLAL; BRI [E] (Release time) R
AT AR R, 1 2R H SR IRCIRES 1
A, Plms/dBY RN . HT8692 1) He KT a1
#N16dB.

ACF-1FIACF- 2802 A AN A (1) )5 Bl (]
FURE TR ] (LR,

Table 3 Attack time and Release time

ACF mode Attack time Release time
ACF-1 50ms 64ms
ACF-2 2.5ms 1200ms
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5.2. ACF OFF mode

In ACF-Off mode, ACF function is disenabled. HT8692 will
not detect output clipping and the system gain is kept to be
Av=Av0. The audio quality would worsen due to clipping
distortion.

5.3. D Mode

In shutdown mode, HT8692 shuts all circuit down and
minimizes the power consumption. And, the output terminals
become Weak Low (A high resistance grounded state).

6. ABD, MUCH Terminal Setting

HT8692 can work in different modes by setting the ABD and
MUCH terminal, shown as follow.

f£ ACF-Off #i:UF, ACF Thfg#x M,
HT8692 A~xit i th Hil AR A A AR, AT R4t
WamfEE s BEERE, RS ERTEN
Av=Av0=26dB fE;E 4. HT8692 AJfe X%t

FERWIR N RIDFERFHL T, A KM
AT DIREF G THAEREAR B B0 » iyt i 9 99K HELT
R CAFRE R E ) o

HT8692 ik ABD, MUCH 5™ I (K] Ha
JE 3z SEBLG A AN FEPRAS % E o AR TR
wmrx.

Table 4 Mode Setting for ABD and MUCH

Logic Level o i
. Logic High (H) Logic Low (L)
Terminal
ABD Class D, Boost ON Class AB, Boost OFF
MUCH AMP mute AMP ON

Notes: ABD and MUCH terminal can be floating as pull-up
and pull-down resistors are inside them, which is shown as
follow.

BRI E, ABD 1 MUCH 5] HISZ R &
7=, WE AFE R A N R fE, HAdr, ABD
() R HLFH 2y 250kohm, MUCH )T 47 Hi BH
#3°5 300kohm.

MUCH

I PVDD

b ABD

Fig. 6 ABD, MUCH Terminall

To wake up from SD mode to other working modes, the
voltage of CTRL terminal should be no less than 0.8V..

O ) SDMefi &= AR, CTRLHEE T
#0.8VLL E.
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7. Pop-Click Noise Reduction

The Pop-Click Noise Reduction Function of HT8692 works HT8692 Py & 2 il i i SICHN, 1 4 [H 1Y) % ¥
in the cases of Power-on, Power-off, Shutdown on, and Wk, ERhIEET 2444 L. FH.
Shutdown off. To achieve a more excellent noise reduction e W % JE MO T R T v TR 7 K T

performance, it is recommended to use a DC-cut capacitor

(Civ) of 0.1uF or less. (Click-Pop) 7=

D93 B SIS R R - I T BRASOR, —
MEEHR, BUCRA 0.1uF BCE/NIRE B A
CIN. [Fir} POP Bipitmli@id Fo1 L. T
- During power-on, Shutdown (mute) mode is not cancelled I OCWTARE CRBABE) FRY IR 42 4 it S ik 3]

Besides, POP noise can be minimal according to the
following procedure of shutdown (mute) control.

until the power supply is stabilized enough. HA M HARCER, A
- Before Power-off, set Shutdown (mute) mode first. - IR GREFORITBE (i B0,

. _ S P AR T 5 PR R SR T AR X
The pop-click noise: Power-on/-off > Shutdown on/off > . TN " .
Mute on/off - RTINS, SEATBONRITI (A
s
BMEZ, Pop FMVNEIRARIRAE: JFR
VBAT; Jf2% CTRL; 3 MUCH.

Novibooooo......]
V,
VBAT PVDD
ACF-Off /
ACF-1
ACF-2YciR. .
CTRL—— |
MUCH ——— \
Ve 0\ /
Vie ‘4/59
toeLav>tstup EtDELA >1ms
out [
Power off MUTE Operation MUTE Power off
Fig. 7 Pop-Click Noise Reduction by MUTE
topLav>tstup toeLay>50ms
VUVLH
Vi
VBAT ——- VDD —
ACF-Off / \
ACF-1 \
ACF-2 Yemmian
SD
CTRL
MUCH ¥
=AM
ouT 0
Power off SD Operation D" Power off

Fig. 8 Pop-Click Noise Reduction by Shutdown
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8. Protection Function

8.1. Over-current Protection function

When a short circuit occurs between one output terminal and YRGB — i HH S ER R L X B —
Ground, Power, or the other output, the over-current o R BRI, SRR S A, MR
protection mode starts up. In the over current protection FHAS, Bk B pessmdn . 40 s s g s, il
mode, the differential output terminal becomes a high SFOCHE i Y o A8
impedance state. Once the short circuit conditions are ?iﬂégjﬁ}j?@%ﬁ Py, ST L el s
eliminated, the over current protection mode can be cancelled = PRI

automatically.

8.2. Thermal Protection function

When excessive high temperature of HT8692 (150°C) is R 2 NIRRT 150°C R, I R
detected, the thermal protection mode starts up. In the PR, 17 ) 2 59 SIS (N
thermal protection mode, the differential output terminal T EBHEE D, By b B R R .
becomes Weak Low state (a state grounded through high

impedance).

8.3. Low voltage Malfunction Prevention function

This is the function to establish the low voltage MR B R VBAT (KT VUVLL, JE3IRE
protection mode whep VDD terminal voltage becomes R4, D TN B i N TR B AS (s
lower than the detection voltage (VUVLL) for the low PHEEHE), 4K IF] VBAT & T VUVLH, 3=t G
voltage malfunction prevention. And the protection K, ZEEhiE TSTUP JEHEAER THRA

mode is canceled when VDD terminal voltage becomes
higher than the threshold voltage (VUVLH). In the low
voltage protection mode, the differential output pin
becomes Weak Low state (a state grounded through
high impedance). HT8692 will start up within the start-
up time (TSTUP) when the low voltage protection mode
is cancelled.
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9. PCB Layout
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B PACKAGE OUTLINE

SOP16L-PP
Size (mm)
Symbol
D MIN MAX
AAAAAAARA - A - [
A1 0.05 0.15
=[RS A2 130 150
b j b 0.39 0.48
_HHHHHH 0 c 0.21 0.26
e D 9.70 10.10
D1 4.57(REF)
E 3.70 4.10
o | E E1 5.80 6.20
i = ‘ - E2 2.41(REF)
nian < e 1.27(BSC)
L 0.50 0.80
S HHHHHHEH 6 o 5

& | = ()
BEHEHHEHH

Copyright©2019, Jiaxing Heroic Technology Co., Ltd -23- 10/2019 - V1.6



f- 3 HEROIC HT8692
I",tgqhn,o,lqu . . .
Class D Audio Amplifier with Boost Converter

IMPORTANT NOTICE
EE

Jiaxing Heroic Electronic Technology 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.

TR T RHA R A (BURRFARHT) GREX 6 RS SOMBEf2e. IE. 2. deg b, =ifsik
PR = S AR SS IBCR . 2 P 7R T SR AR P BT R AR T AR 215 B el e M.

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

HT A 9 8 AR 358 B A B DA R 28 777 il B AR R Vit AN R AR AE ) 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 R T i A de 4R i & S5 e MR s R S

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.

AP BAH AR RS AT SE R, EHTIHAR AT, WA AEFTA] 5T RIS =I5 BOM R 1R 3 41 58 .

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

TR AT BAIB AR BB 2 m (KA SR AN R Ty 5

FEXARNHE TR RAF

Jiaxing Heroic Electronic Technology Co., Ltd.

Hohb: WA X TR A YE %3339 5 IRC R HARE = 2

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 I SR B 7 5 A AR T, B SRIERHT 7 i 5 S AR Bk
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