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HT868

Smart Audio Amplifier with Boost Converter

2x6.5W Smart Audio Amplifier
with Boost Converter, TFB and AGC

B FEATURES
+ Automatic Gain Control (AGC) with Battery
Tracking and Limiter function
- Battery Tracking: automatically reduce system
gain to extend battery life when the battery
voltage is low
- Limiter: adjusts the amplifier gain to prevent
heavy clipping
* Integrated Adaptive Sync Boost Converter
- Increases efficiency at low output power
- No need for external diode
* Integrated Thermal Foldback (TFB) function
- Particularly apply to applications with a weak
thermal system, significantly increase the peak
audio power
* Power Supply/Output
- Vear from 2.8V to 5.0V
- Multiple Boost Output Vpout Settings: 6.5V,
7.5V, 8.0V
* Output Power

2x4.5 W (Vear=4.2V, Vprout = 6.5V, RL.=4Q,
THD+N=1%)

2x5.8W (Vear=4.2V, Vprout = 7.5V, RL=4(Q),
THD+N=1%)
2x6.5W (Vear=4.2V, Vprout = 8.0V, RL=4(Q),
THD+N=1%)

10.0W (VBaT=4.2V, VpouT = 8.0V, RL=3Q,
THD+N=3%, PBTL)

(Do contract and confirm with HT supplier
before setting Veout = 8.0V, otherwise do not
use this setting.)

» Gain: 25dB

* Quiescent current: 8.0mA (Vsar = 3.6V)

- Efficiency: 88% (Vear = 4.2V, RL = 4Q+22uH, Po
= 2x0.6W)

* THD+N: 0.03% (VBar = 4.2V, RL = 4Q+22uH, Po
= 2x0.5W)

* Over Current /Thermal/Low voltage malfunction
prevention function with auto recovery

 Pb-free Packages, TSSOP28L-PP

B APPLICATIONS

B DESCRIPTION

The HT868 is a smart audio power amplifier with
TFB, AGC technology and an integrated adaptive
sync boost converter that enhances efficiency at
low output power. It drives up to continuous 10W
(3% THD+N, boosted to 8.0V) into 3ohm speaker,
or instantaneous 2x6.5W (1% THD+N, boosted to
8.0V) into 4ohm speaker from a Li-battery voltage.

The built-in sync boost converter generates a
supply voltage (6.5V, 7.5V, 8.0V optional to meet
different out power demands) for the audio amplifier.
The boost converter is adaptive and is
automatically active only when the peak output
audio signal exceeds a preset voltage threshold,
which is optimized to prevent clipping while
maximizing system efficiency. What more, there’s
no need for an external diode.

HT868 integrates Automatic Gain Control
(AGC), including Limiter and Battery Tracking
function. When Limiter function is active, the output
music can be limited below a certain power and
THD+N. When Battery Tracking function is active,
HT868 monitors the battery voltage and the audio
signal, automatically decreasing gain when battery
is lower than preset voltage and the audio output
power is high. It finds the optimal gain to maximize
the loudness and minimize the battery current,
providing louder audio and preventing early
shutdown at end-of-charge battery voltages.

The HT868 Thermal Foldback (TFB) is
designed to protect the HT868 from excessive die
temperature in case of the device being operated
beyond the recommended temperature or power
limit, or with a weaker thermal system than
recommended. The TFB works by reducing the
on-die power dissipation by reducing Gain if the
temperature trig point is exceeded, so that the peak
audio power is significantly increased.

HT868 has a filter-less modulation circuit
which can directly drive speakers. HT868 can be
shut down so that the power consumption can be
minimized. As for protection function, over current
protection function for speaker output terminals,
over temperature protection function and low
supply voltage malfunction preventing function are
also prepared.

* Bluetooth/Wi-Fi Speakers - Portable Speakers - 2.1Channel Speakers * Megaphone
- Portable Gamers - MP4, GPS - Tablet PC/Note Book - LCD TV/Monitor
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B TYPICAL APPLICATION
1. HT868 BTL MODE

VeatL AGCL é« Battery Tracking Control,
11 Set the same mode,
AGCR [ Do not paralleled
VBATR
20
BST_L |—-«— Boost Voltage Control,
sSwW 15 Set the same mode,
BST_R— Do not paralleled
6,12
SD |—— Shutdown control
VPOUT
HT868  peTL |2
PVDDL penD 224
PGNDR 18
PVDDR 23
PGNDL
24 ~ SPEAKER
OUTL+
OUTL- 21
19 SPEAKER
INR+ OUTR+
INR- OUTR- 16
PBTL 5
AGCL |—-— Battery Tracking Control,
11 Set the same mode,
AGCR [~ Do not paralleled
VBATL
20
VeaTr BST_L |—<a— Boost Voltage Control,
15 Set the same mode,
BST_R < Do not paralleled
SwW
6,12
SD |—a— Shutdown control
Voour HT868
1,2,3
DGND
PVDDL PGNDR 18
23
PGNDL
PVDDR 1
24
INL+ OUTL+
21
OUTL- SPEAKER
INL-
14 INR
+
19
13 OUTR+ 6
INR- OUTR-
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B TERMINAL CONFIGURATION

DGND =4 U 28 sw
DGND 2 mm——————— T =L sw
3| | T P
DGND e | : = VPOUT
4 : 1 25
Vgar, == : : f— VPOUT
! T P2
AGCL == : \ p— OUTL+
|
sD i i : = PGNDL
71 i :
INL- e | : p— P\VDDL
: ! 21
INL+ == : : — OUTL-
1
PBTL e i : pe BST L
o] | :
Veatr ==t | : p— OUTR+
|
AGCRE : i ﬁ PGNDR
|
I
50 2 i : E PVDDR
I
INR- 13 !- —————————— ! E OUTR-
15
INR+ o= p—— BST_R
HT868 Top View
B TERMINAL FUNCTION
Tem”a' NAME 10" Description
1,2,3 DGND GND Power ground for boost converter
4 VBATL Power | Power supply for left channel
AGCL o Terminal that enables and selects Battery Tracking Function for
left channel
6 foti] I Shut-down terminal
7 INL- | Negative input (differential-) for audio amplifier of left channel
8 INL+ I Positive input (differential+) for audio amplifier of left channel
9 PBTL I Parallel BTL mode switch
10 VBATR Power | Power supply for right channel
11 AGCR o Termlnal that enables and selects Battery Tracking Function for
right channel
12 50 I Shut-down terminal
13 INR- | Negative input (differential-) for audio ampilifier of right channel
14 INR+ | Positive input (differential+) for audio amplifier of right channel
15 BST R 0 Select boost converter output voltage Veour for right channel
16 OUTR- O] Negative output (BTL-) for audio amplifier of right channel
17 PVDDR Power | Power supply terminal for audio amplifier of right channel
18 PGNDR GND | Power ground for audio amplifier of right channel
19 OUTR+ O Positive output (BTL+) for audio amplifier of right channel
20 BST L O Select boost converter output voltage Veour for left channel
21 OUTL- O] Negative output (BTL-) for audio amplifier of left channel
22 PVDDL Power | Power supply terminal for audio amplifier of left channel

Copyright©2018, Jiaxing Heroic Technology Co.,Ltd -4-
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23 PGNDL GND | Power ground for audio amplifier of left channel
24 OUTL+ 0 Positive output (BTL+) for audio amplifier of left channel
25,26 Vpout Power | Boost Converter output voltage
27,28 SW I Boost and rectifying switch input
- PAD GND | Connect to PGND
*1 I:input  O: output

B ORDERING INFORMATION

HI|T]|8][6]8]xK
Package type
. Operating MOQ/Shipping
Part Number Package Type Marking Temperature Range Package
HT868MTE | Tssop2gL-pp |  HT808uTE 40°C~85°C Tape 30 PCS
UVWXYZ 2 - P
*2: WXYZ/UVWXYZ is production track code.
B ELECTRICAL CHARACTERISTIC
® Absolute Maximum Ratings™
PARAMETER Symbol MIN MAX UNIT
Supply voltage range VBAT -0.3 Veout \Y,
Input voltage range ViN -0.3 Veout+0.3 \Y,
Operating temperature range Ta -40 85 T
Operating junction temperature range Ty -40 170 C
Storage temperature range Tste -50 170 T

*3: 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.

® Recommended Operating Conditions

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
VBAT supply voltage range VBAT 2.8 3.6 V_'Z)OET \%
High-level input voltage of =¥, PBTL ViH 1.5 \Y
Low-level input voltage of 5D pBTL Vi 0.4 \%
Operating temperature Ta -40 25 85 C
. BTL 4
Load impedance RL Q
PBTL 2
Copyright©2018, Jiaxing Heroic Technology Co.,Ltd -5- 5/2018 — V0.3




HT868

Smart Audio Amplifier with Boost Converter

f' =~ HEROIC

l "‘, technalogy

® Electrical Characteristics™

Condition: Ta=25°C, Vsat = 3.6V, fin = 1 kHz, Gain = 25dB, Cin = 1uF, Battery tracking disabled (AGC floating, Point off), Load
= 4ohm + 22uH, unless otherwise specified.

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Veout
VBAT supply voltage range VBaT Boost + Amp work 2.8 3.6 05 \%
Boost on threshold voltage VB_TH Amplifier Output Vrus 0.415xVpaT \%
) tsoosT_on, Boost only 1.5
Start-up time ton - — ms
tamp_on, Audio Amplifier only 60
Closed-loop voltage gain Av 23.5 25 26.5 dB
Input impedance (per input Rin 314 KQ
pin)
Boost Converter
Reoost = Floating 6.25 6.45 6.75
Boost  converter  output
voltage range P Veourt Reoost = 33kQ (£1%) 7.25 7.45 7.75 \Y
Reoost = 5.1kQ (£1%) 7.65 7.85 8.15
Boost shut off time tBoosT_oFF 208 ms
Bogst converter input current IL 35 A
limit
Boost converter frequency feoosT 800 kHz
Boost Converter + Class D (BTL)
Vpout = 6.5V | THD+N=1% 2x4.5
_ Vear = 4.2V
Veout = 7.5V Load = 4ohm 2x5.8
Vpout = 8.0V + 22uH 2%x6.5
Output power Po w
putp Veour = 6.5V | THD+N=1% 2x2.5
_ Vear = 4.2V
Vpout = 7.5V Load = 8ohm 2x3.5
Vpout = 8.0V + 22uH 2x3.8
i i i Po=0.4W = 0.03
Total .harmonlc distortion THD+N 0 R ALQ+22uH, %
plus noise Po=1.0W f=1kHz 0.04
Differential input floating,
Noise output voltage VN f=20Hz~20kHz, A-weighted, 45 MVims
Av=25dB
VBat = 4.2V, RL=4Q+22uH, 88
Po = 2x0.6W
Vpout = 6.5V | VBaT=4.2V, 74
_ R
Vpout = 7.5V =4Q+22uH, 72
- Vpout = 8.0V | Po = 2x3.0W 70 o
Efficiency (Class D + Boost) n Verr= 4.2V, RL= 80+22uH, - %
Po = 2x0.3W
Vpout = 6.5V | VBaT=4.2V, 75
_ RL
Vpout = 7.5V =80+33uH, 72
Vpoutr = 8.0V | Po =2x2.0W 70
. . Input Grounded, With or
Operating quiescent current IsaT without load 8 mA
. Input Grounded, With or
Shutdown quiescent current Isp without load 1 MA
Class D switching frequency fclass-D 400 kHz
Boost Converter + Class D (PBTL)
Vpout = 6.5V | THD+N=1% 5.0
- Vear = 4.2V
Vpout = 7.5V Load = 4ohm 6.5
Vpout = 8.0V + 22uH 7.3
Output power Po w
putp Veour = 6.5V | THD*+N=1% 6.4
_ Veat = 4.2V
Vpout = 7.5V Load = 3ohm 8.5
Vpout = 8.0V + 22uH 9.5
Copyright©2018, Jiaxing Heroic Technology Co.,Ltd -6- 5/2018 — V0.3
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THD+N=3%
_ Vear = 4.2V
Vpout = 8.0V Load = 3ohm 10
+ 22uH
i i i Po=0.7W = 0.02
Total .harmonlc distortion THD+N o RL 3_Q+ %
plus noise Po=1.5W 22uH, f=1kHz 0.05
Differential input floating,
Noise output voltage VN f=20Hz~20kHz, A-weighted, 45 MVrms
Av=25dB
VBat = 4.2V, RL=4Q+22uH, 88
Po = 2x0.8W
Vpout = 6.5V | VBar=4.2V, 75
_ Rl
Vpout = 7.5V —40+22uH, 75
Efic Vpout = 8.0V | Po =2x3.0W 75 %
clency n Vear= 4.2V, RL= 3Q+22uH, o3 °
Po = 2x1.0W
Vpoutr = 6.5V | VBAT=4.2V, 73
_ RL=
Vpout = 7.5V 30+22uH, 70
Vpeout = 8.0V | Po = 2x2.0W 73
. . Input Grounded, With or
Operating quiescent current IBAT without load 8 mA
. Input Grounded, With or
Shutdown quiescent current Isp without load 1 A
Class D switching frequency fClass-D 400 kHz
Automatic Gain Control (AGC)
AGC gain range Avacc 30 dB
AGC gain step STPacc 80 /
AGC attack time ta_acc 12 ms/dB
AGC release time tr_AGc 150 ms/dB
Limiter level (Peak) Vum_L 0.95xVpout \
Vpout = 6.5V 3.1
VBAT vs. Limiter slope Seat Vpout = 7.5V 3.5 VIV
Vpout = 8.0V 4.1
Point2 Racc = 33kQ (5% 35
AGC battery tracking point - AGC (+5%) \%
Point3 Racc = 5.1kQ (£5%) 3.8
Thermal Foldback (TFB)
Over . . temperauture oTP 170 °C
protection point
Over temperature protection o
hysteresis OTPhys 30 C
Over tempgrature protection OTPR 140
recovery point
Thermal foldback trig point TFB 150 °C
TFB attack time ta_TFB 1200 ms/dB
TFB release time tr_TFB 2400 ms/dB
Input/Output
AGC without battery 2
tracking (Floating)
Battery tracking control pin Point 2(3.5V), Racc = 33kQ
(AGC) voltage Vace (£5%) 0.85 15 Vv
Point 3(3.8V), Racc = 0 0.6
5.1kQ (£5%) '
Vpeout = 6.5V (Floating) 2
Boost voltage control pin Vst Veour = 7'5_}_/5’; BsT = 33kQ 0.85 1.5 v
(BST) voltage (5%)
Vpout = 8.0V, Rest = 5.1kQ 0 0.6
(£5%) '
AGC control pin output lace 40 MA
Copyright©2018, Jiaxing Heroic Technology Co.,Ltd -7- 5/2018 — V0.3
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current
BOOST control pin output
current lsoosT 40 pA
géglflr_'nal pulldown resistor of Roown 300 KO
Internal pulldown resistor of
—_— Roown 150 kQ
=i
High-level input voltage of
bl Vin 1.5 \
S0 pBTL
Low level input voltage of v 04 v
—_— I .
3D pBTL
*4: Depending on parts and PCB layout, characteristics may be changed.
Copyright©2018, Jiaxing Heroic Technology Co.,Ltd -8- 5/2018 — V0.3




i3 HEROIC

technaology

HT868

Smart Audio Amplifier with Boost Converter

B TYPICAL OPERATING CHARACTERISTICS

Condition: Veat = 4.2V, fin = 1kHz, Gain = 25dB, Cin = 1uF, unless otherwise specified.

AGC

Characteristics below are measured in Class D mode, both BTL and PBTL mode are available.
Condition: Veat = 4.2V, fin = 1kHz, Gain = 25dB, Cin = 1uF, Limiter ON, Battery tracking enabled (Point 3), Output = Load +
Filter, Load = 4ohm + 22uH, Filter = 100ohm + 47nF, unless otherwise specified.

Vin Vs Vour

6.00
Load =.4ohm.+.22uH
- 4.00
=
=3
5
= _
200 VPOUT = 8.0V
e \/POUT = 7.5V
=VPOUT = 6.5V
e \/POUT = 5.5V
0.00
1 2
Vix (RMS)
Vear Vs Vour Viar Vs Vour
5.0 8.0
70 [Load=8ohm + 33uH
4.0 fin =1kHz
6.0 |y =0.45vims
- 30 - 5.0 |Gain=25dB el I IS S IS S S
z . I,JH =} Point3
= I A e
% 2.0 ~toad=8ohm+33uH 'é 30 VPOUT = 5.5V
= fi = 1kHz =
1.0 V= 0.45Vrms Point2 2.0 =—\/POUT = 6.5V
' Gain=25d8B Pointl 10 ——VPOUT=7.5V
Vpour = 5.5V Point3 — =
0.0 0.0 VPOUT = 8.0V
25 3.0 3.5 4.0 45 5.0 5.5 2.5 3.0 3.5 4.0 45 5.0 5.5
Vear(V) Vear(V)
Vin Vs Vour Vin Vs Vour
5.00 6.00
Load = 8ohm+33uH Load = 8ohm+33uH
400 fiy= 1kHz 5.00 fy=1kHz
i Gainﬁ ZEEE
4.00 |~y =6.5V
) 3.00 z P%/\/V\’V—MN\,
= = Poi
g g 300 }
5 200 3 -
8 : ——VBAT = 4.0V B a0 ——VBAT =4.0v
- ——VBAT=3.6V - ' —VBAT=3.6V
1.00 e \/BAT = 33\, —\/BAT = 3.3V
——VBAT =3V 1.00 ——=VBAT=3V
= VBAT = 2.7V
0.00 VBAT = 2.7V 0.00
0 1 1 2
Vi (RMS) Vv (RMS)
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Vin VS Vour Vin Vs Vour
6.00 7.00
Load = 8ohm+22uH Load = 8ohm+33uH
I’y 2ad S 600 | f,,=1kH
500 Gain -ZSdB :
— - Veouy= 8.
é é 4.00 i
g / ——VBAT=4V g 00 / ——VBAT=4V
= 2.00 VBAT= 36V = 00 ——VBAT=3.6Y
/ —VBAT=33V / ——VBAT =33V
1.00 / m—\IBAT = 3V 1.00 YBAT=3V
——VBAT=2.7V / ——VBAT=2.7V
0.00 0.00
0 1 2 0 1 2
Vi (RMS) Vi (RMS)
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BOOST + Class D (BTL)
Condition: Vear = 3.6V, fin = 1kHz, Gain = 25dB, Cin = 1uF, Limiter ON, Battery tracking disabled (Point off), Output = Load +
Filter, Load = 4ohm + 22uH, Filter = 100ohm + 47nF, unless otherwise specified.

Vear VS lgar
20.00
Input Grounded
16.00
=
E o
E ///
— 8.00 /
4.00
== \Nith Load
0.00
25 3.5 4.5 5.5
Vaar (V)
Povs THD+N Po vs THD+N
100.00 100.00
Load = 4ohm + 22uH Load = 8ohm + 33uH
fiN = 1kHz le = 1kHz
1000 _Gaindondt VPOUT = 5.5V 1000 | —Gaimersus VPOUT = 5.5V
2 Vgar = 3.6V —-VPOUT = 65V A Vgar = 4.0V ——=VPOUT = 65Y
%’ Lo _Pointoff VPOUT 5 7.5V ' 1] %’ oo |_Pointoff Misilsliid ,
=) ' CHLorR VPOUT = 8.0V =) ' CHLorR VPOUT = 8.0V
= =
0.10 =ome — 010 |——
I \,“‘\‘/’-‘"; A ‘—‘__’/‘\_i
0.01 0.01
0.01 0.1 1 10 0.01 0.1 1 10
Po(W) Po(W)
fiy vs Gain fiw vs THD+N
30.00 100.00
Load = 4ohm + 22uH Load =4ohm + 22uH VPOUT = 8.0V
Gain = 25dB Gain = 25dB e\ POUT = 7.5V
Vgar = 3.6V 1000 =Wgr=-3:6V —VPOUT = 65V
g 2000 —poEIW 3 Po~1W VPOUT = 5.5
z V= Constant Value % 100 V.N_ = Constant Value
3 Point off = Point off
1000 FCHlorR E CHLorR
Any VPOUT 0.10 |||
0.00 0.01 -
20 200 2000 20000 20 200 2000 20000
v(Hz) fix(Hz)
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fin vs Gain fiy vs THD+N
30.00 100.00
Load = 8ahm + 33uH Load = 8ohm + 33uH VPOUT = 8.0V
Gain.=25dB Gain = 25dB ===\/POUT = 7.5V
Vpar = 3.6V 1000 =VBAT=36V—————— ===YPOLT=65Y
s 20.00 Po = 1IW E? Po = 1W VPOUT =56V
) _ <
z Vjn = Constant Value - Viy =/Constant Value
g ) e 1.00 -
3 Point off =) Point off
1000 —CHLoOrR = CHLOrR
Any VPOUT 0.10 AL ]
0.00 0ol \_—/ \ J
20 200 2000 20000 20 200 2000 20000
f(Hz) fv(Hz)
10.00 10.00
Load = 4o0hm+22UH Load = 4ohm+22UH
2.00 le -: 1kHz 200 fIN -: 1kHz
Gain = 25dB Gain = 25dB
g BOOST+Class D BOOST+Class D
6.00 E 6.00
£ Vpour = 5.5V 2 Vpour = 6.5V
X X
& 400 S 400 //-——
2.00 —THD+N = 1% 2.00
——THD+N = 1%
0.00 0.00
2.5 3.5 4.5 5.5 2.5 3.5 4.5 5.5
Var (V) Vear (V)
10.00 10.00
Load = 4ohm+22UH Load = 4ohm+22UH
.00 le -: 1kHz 2.00 le = 1kHz
Gain = 25dB Gain = 25dB
g 6.00 BOQOST+Class D E 6.00 BOOST+Class D -
° Veour = 7.5V < Vpour = 8V
X X
400 ___// N 400 //
—THD+N = 1%
2.00 2.00
—THD+N = 1%
0.00 0.00
2.5 3.5 4.5 5.5 25 3.5 45 5.5
Vaar (V) Vpar (V)
6.00 6.00
Load = 8ohm+33uH Load = 8ohm+33uH
500 —f=1tkHz .00 —fpy=1kHz
Gain = 25dB Gain = 25dB
3 40 —BHOST+Class D 3 400 —BOOST+Class D
D? 3.00 Vpout = 5.5V Qf: 4,00 Vpoyt = 6.5V
X X
~ o
2.00 2.00
1.00 - 1.00
—THD+N = 1% ——THD+N = 1%
0.00 0.00
2.5 3.5 4.5 5.5 2.5 3.5 4.5 5.5
Vear (V) Vear (V)
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6.00 6.00
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BOOST + Class D (PBTL)
Condition: Veat = 4.2V, fin = 1kHz, Gain = 25dB, Cin = 1uF, Battery tracking disabled (Point off), Output = Load = 40hm + 22uH,
unless otherwise specified.
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B APPLICATION INFORMATION

1. Glossary

The application section may use the following terms.

AGC: Automatic gain control function, including Limiter function and Battery Tracking function.
Limiter: When Limiter function is active, the output music can be limited below the Limiter Level.

Limiter Level: Vuwm_L for short. The maximum output voltage allowed before amplifier gain is automatically
reduced.

Battery Tracking: Point for short, when this function is active, HT868 monitors the battery voltage and the
audio signal, automatically decreasing gain when battery is lower than preset voltage (Battery Tracking
Point) and the audio output power is high. It finds the optimal gain to maximize the loudness and minimize
the battery current, providing louder audio and preventing early shutdown at end-of-charge battery voltages.

Battery Tracking Point: Point for short. The battery voltage threshold for reducing the limiter level. If the
battery voltage drops below the Battery Tracking Point, the limiter level automatically reduces. Although it
lowers the maximum output power, it prevents high battery currents at end-of-charge low battery voltages. It
can be configured in AGC terminal.

Veat Vs Limiter Slope: Slope for short. The slope that Limiter Level followed while the battery voltage drops
(VBAT< Battery Tracking Point).

Thermal Foldback: TFB for short. When this function is active, HT868 reduces the on-die power dissipation
by reducing system gain if the on-die temperature exceeds the Thermal Foldback Trig Point in case of the
device being operated beyond the recommended temperature or power limit, or with a weaker thermal
system than recommended. Once the die temperature drops below the TFB trig point, the system gain is
increased until the TFB trig point is reached.

Thermal Foldback Trig Point: TFB for short. The on-die temperature trig point for reducing system gain.
Attack Time: ta for short. The rate of AGC or TFB gain decrease. The default value for AGC Attack Time is
12ms /dB, and the default value of TFB Attack Time is 1200ms/dB.

Release Time: tr for short. The rate of AGC or TFB gain increase. The default value for AGC release time is
150ms/dB, and the default value for TFB Release Time is 2400ms /dB.

Adaptive Boost: Only when the output audio signal exceeds a preset voltage threshold (Boost on
Threshold Voltage), the boost converter is enabled. When the audio output voltage is lower than the
threshold voltage, the boost deactivates automatically. This technology can improve the system efficiency
and extend the battery life.

Boost on Threshold Voltage: Vs_tH for short. The output audio signal voltage threshold for enabling boost
converter.

2. Feature Description

2.1. Automatic Gain Control

The Automatic Gain Control function includes Limiter function and Battery Tracking function, it protects
speakers, improves loudness, smooths the music, limits peak supply current, extends battery life, prevents
early shutdown at end-of-charge battery voltages.

2.1.1 Limiter

When Limiter function activates, the output music can be limited below the Limiter Level (0.95%Vpourt, below
THD+N = 3%). If the output audio signal exceeds the Limiter Level, HT868 decreases amplifier gain by the
rate of attack time (12ms/dB), 0.375dB per step. HT868 increases the gain by the rate release time
(150ms/dB), 0.375 per step, once the output audio is below the limiter level. Figure 3 shows this relationship.
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Fig. 1 AGC Limiter Function
The Limiter Level is fixed as 0.95xVpout (Peak Value), around THD+N = 1-3%.
2.1.2 Battery Tracking Function

The HT868 monitors the battery voltage and audio signal, automatically decreasing gain when battery
voltage is low and audio output power is high. It finds the optimal gain to maximize loudness and minimize
battery current, providing louder audio and preventing early shutdown at end-of-charge battery voltages.
The Limiter Level automatically decreases when the supply voltage (Vsar) is below the Battery Tracking
Point. Figure 2 shows a plot of the limiter level as a function of the supply voltage.

A

. Limiter Level (VBAT > point)

E, ‘: point

-] ]

o i

8 Limiter Level (VBAT < point)
= i

S |

point Supply Voltage
Fig. 2 Limiter Level vs Supply Voltage
To set the Battery Tracking Point, connect a resistor between the AGC pin and Ground, as shown in Table 1.

Table. 1 AGC Battery Tracking Configuration in Hardware Mode

Function Resistor on AGC pin to GND Battery tracking point
Battery tracking disabled Floating Disabled
Battery tracking point1 Available if customized 3.3V
Battery tracking point2 33kQ 3.5V
Battery tracking point3 5.1kQ 3.8V
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Figure 3 shows the relationship between the audio signal, limiter level, supply voltage, and the supply
current.

Battery Tracking Function Example:

Phase 1 Battery discharging normally; supply voltage is above point; audio output remains below
limiter level.

The limiter level remains constant because the supply voltage is greater than the point. Amplifier gain is
constant at preset gain. The audio remains at a constant loudness. The boost converter allows the audio
output to swing above the battery supply voltage. Battery supply current increases as supply voltage
decreases.

Phase 2 Battery continues to discharge normally; supply voltage decreases below Battery Tracking
Point; limiter level decreases below audio output.

The limiter level decreases as the battery supply voltage continues to decrease. HT868 lowers amplifier gain,
reducing the audio output below the new limiter level. The supply current decreases due to reduced output
power.

Phase 3 Battery supply voltage is constant; audio output remains below limiter level.

The audio output, limiter level, and supply current remain constant as well.

Phase 4 Battery re-charges; supply voltage increases.

The limiter level, amplifier gain and audio output increase as the supply voltage increases, until the battery

voltage is greater than the Battery Tracking Point.

Phase 5 Battery supply voltage is constant and higher than the Battery Tracking Point; audio output
is below limiter level.

HT868 continues to increase amplifier gain to the preset gain, the audio output signal increases to original value,
by the rate of Release Time.

Phase 6 Battery supply voltage is constant and higher than the Battery Tracking Point; audio output
remains below limiter level.

Amplifier gain increased to the preset gain or audio output increased to the Limiter Level, and then both
remain constant, as well as supply current;

= = | I |

e | | [ |

g | | NI |

& I | I\ I I

Supply Current X __—

I | I N— I

Limiter Level | | | | |

Class-D Voltage i I '
Supply Voltage : : I

i -

‘ - [
I
Audio Signal [
[ |
I |
[ |
[
|

Phase 1 ' Phase 2

Phase 3 !
Phase 4

Phase 5 Phase 6

Battery Tracking Point
Fig. 3 Battery Tracking Function Operation Example
2.2. Adaptive Boost Converter

The HT868 consists of an adaptive boost converter and an audio amplifier. The boost converter takes the
supply voltage, Vsar, and increases it to a higher output voltage, Vrout. Vrout drives the supply voltage of
the audio amplifier, PVDD. This improves loudness over non-boosted solutions. An external inductor and
diode should be added for the boost converter.
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4 choices of the boost converter output voltage Vrout can be set by connecting a resistor between the BST
pin and Ground, as shown in Table 2.

Table. 2 BOOST Terminal Configuration in Hardware Mode

Resistor on BST pin to GND Vpout
Available if customized 5.5V
floating 6.5V

33kQ 7.5V

5.1kQ 8.0V

The boost converter is adaptive and activates automatically depending on the output audio signal amplitude.
When the output audio signal exceeds a preset voltage threshold (Boost on Threshold Voltage Vs 1H), the
boost converter is enabled, and the voltage at Vrour is the preset voltage. When the audio output voltage is
lower than the threshold voltage, the boost deactivates automatically. The Boost on Threshold Voltage Vs_tH
is fixed as 0.415xVpar.

12
Vgar= 3.6V — VPOUT
10 | Gain=25dB — Vour+ —Vour-
AGC = Float
8| RL=80Q+33pH
6 _
> s .
\ \
5 4 ==
S 2 i
]
> 0
-2
|
-4
-6
0.0 0.5 1.0 1.5 2.0
t-Time-s

Fig. 3 Adaptive Boost Converter with Typical Music Playback

Figure 3 shows how the adaptive boost modulates with a typical audio signal. By automatically deactivating
the boost converter and passing Vsar to Veour, the HT868 efficiency is improved at low output power and
extend the battery life.

2.2.1 Component Selection
(1) BOOST Converter Input and Output Capacitor Cin, Cout

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 HT868 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.

(2) 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.

Copyright©2018, Jiaxing Heroic Technology Co.,Ltd -20- 5/2018 — V0.3



r" = HEROIC HT868
Uy tachnalagy Smart Audio Amplifier with Boost Converter
L=4.7uH, DCR < 0.50hm, Isat 2 3.5A is recommended for general application circuit. The inductor should be
placed as close to the SW pin as possible with direct and wide traces.

(3) Schottky Diode selection and placement

A Schottky Diode with Vrrm > 12V, VEm<<0.5V, Ir=4 A, SS54 is recommended for general application circuit.
The diode should be placed as close to the SW and VPOUT pin as possible with direct and wide traces.

(4) Layout Considerations

The power traces, consisting of the GND, SW, Vear, Vreout and PVDD should be kept short, direct, wide, and
be placed as closely to the pin as possible. The switching mode SW should be paid more attention for EMI
and reliability consideration.

Place Cin and Cour near Vear and Veour as closely as possible to maintain voltage steady and filter out the
pulsing current.

The GND of the HT868, Cin and Cour should be connected close together directly to ground plane.
2.3. Thermal Foldback

The HT868 Thermal Foldback, TFB, is designed to protect the HT868 from excessive die temperature in
case of the device being operated beyond the recommended temperature or power limit, or with a weaker
thermal system than recommended. The TFB works by reducing the on-die power dissipation by reducing
the HT868 system gain by the rate of attack time (1200ms/dB) in steps of 0.375dB if the TFB trig point is
exceeded. Once the die temperature drops below the TFB trig point, the HT868 gain is increased by a single
or by the rate of release time (2400ms/dB) in steps of 0.375dB (or 0.75dB) until the TFB trig point, or a
maximum of 30dB attenuation is reached, and the system gain will be decreased again, or the system gain
is at its nominal gain level. The procedure shows as follows.

Input Singal

GAIN

Attack Time Release Time

Die Temperature
/ \ /
L \ I

Thermal Foldback Trip Point ' ~ 7/

Output Singal

Fig. 4 Thermal Foldback Operation
2.4. Audio Amplifier Input Configuration

HT868 is a Class D amplifier with analog input (single-ended or differential), that can directly drive a speaker.
For a differential input between IN+ and IN- pins, signals input via DC-cut capacitors (Cin). And the high pass
cut-off frequency of input signal can be calculated by f, =1/(2zR,C,,).

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

The relationship between the Input resistance (Rin) and amplifier gain show as the following table.

Front Circuit HT868 Front Circuit HT868
) Cin Cin
NN i IN+ ZouT i IN+
> Zout
NN {1 IN- J_ 1 |N-
J  0.1uF = 0.1uF L
Fig. 5 (1) Differential Input; (1) Single-ended Input
Table. 3 Rin vs GAIN
GAIN Rin
25dB 31.4 KQ

2.5.  Amplifier Output

As mentioned before, HT868 can directly drive speakers without any other components. But there are
exceptions. Once HT868 works in Class D mode, the cable lined to the speaker is very long, and EMI is
concerned, ferrite beads or L-C filter is needed.

If the Boost output voltage is high, the power supply ripple for amplifier is high, the voltage level of input
signals is high (=1.0Vrms) and AGC is disabled, or the impedance of the load speaker is low (<4Q), a bigger
value of capacitance in the terminal of PVDD should to be placed, and a snubber circuit and two schottky
diodes placed in the output terminal can be a choice to protect the chip from damage.

HT868
+— Vpour
T Ds
* 0 OUT+
§Rs
' Ds
[ Gs
o — OUT-

Fig. 6 Amplifier Output Configuration
Recommended component selection:
Rs: 1.5 ~2Q;
Cs: 330pF~680pF;

Ds: Maximum Average Forward Rectified Current lav=3A; Maximum Instantaneous Forward Voltage <0.5V;
Peak Forward Surge Current Irsm =26A.

2.6. Protection Function

HTB868 has the protection functions such as Over-Current Protection function, Thermal Protection function,
and Low Voltage Malfunction Prevention function.
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(1) Over-current Protection function

When a short circuit occurs between one output terminal and Ground, Power, 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 HT868 (OTP) 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) Low voltage Malfunction Prevention function

This is the function to establish the low voltage protection mode when Vgar terminal voltage becomes lower
than the detection voltage (VuvLL) for the low voltage malfunction prevention. And the protection mode is
canceled when Vear terminal voltage becomes higher than the threshold voltage (VuvLn). In the low voltage
protection mode, the differential output pin becomes Weak Low state (a state grounded through high
impedance). HT868 will start up within the start-up time when the low voltage protection mode is cancelled.

3. Terminal Configuration
3.1. AGCL,AGCR

It is the terminal to enable and select Battery Tracking function. Detailed as follows.

Function Resistor on AGCL & AGCR pin | Battery tracking point
to GND
Battery tracking disabled Floating Disabled
Battery tracking point1 Available if customized 3.3V
Battery tracking point2 33kQ 3.5V
Battery tracking point3 5.1kQ 3.8V

Note that AGCL and AGCR cannot be paralleled and must set as the same point.
3.2. 3B

It is the terminal to enable or shutdown HT868. While 3¥ is connected to the ground, HT868 goes into

shutdown mode. The 2 5D terminal can be paralleled and note that each of the terminal has a pull-down
resistor of 150kQ.

3.3. BST_L,BST R
It is the terminal to select the Boost Converter output voltage. Detailed as follows.

Note that BST_L and BST_R cannot be paralleled and must set as the same Vpour.

Resistor on BST L & BST R pin to GND Vpout
Available if customized 5.5V

Floating 6.5V

33kQ 7.5V

5.1kQ 8.0V

3.4. PBTL

HT868 offers the feature of parallel BTL operation with two outputs of each channel connected directly. If the
PBTL pin is tied high, the positive and negative outputs of each channel (left and right) are synchronized and
in phase. To operate in this PBTL (mono) mode, apply the input signal to LEFT input and place the speaker
between the LEFT and RIGHT outputs. Connect the positive and negative output together for best efficiency.
Note that there’s a pull-down resistor of 300kQ. For an example of the PBTL connection, see the diagram in
the TYPICAL APPLICATION section.

For normal BTL operation, connect the PBTL pin to local ground.
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B PACKAGE OUTLINE
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U
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PIN#1 D1 Q;l‘_,
\ i
Dimensions In Millimeters Dimensions In Inches
Symbol Min. Max. Min. Max.
A — 1.200 — 0.047
A1 0.050 0.150 0.002 0.006
A2 0.800 1.050 0.031 0.041
b 0.190 0.300 0.007 0.012
C 0.090 0.200 0.004 0.008
D 9.600 9.800 0.378 0.386
D1 5.908 6.108 0.233 0.240
E 6.250 6.550 0.246 0.258
E1 4.300 4.500 0.169 0177
E2 2.253 2.453 0.089 0.097
e 0.650(BSC) 0.026(BSC)
L 0.450 0.750 0.018 0.030
6 0° 8° 0° 8°
Copyright©2018, Jiaxing Heroic Technology Co.,Ltd -25- 5/2018 — V0.3




fﬂ& HEROIC HT868
ey teachnaolagy Smart Audio Amplifier with Boost Converter

IMPORTANT NOTICE

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 without
notice. 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:
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Jiaxing Heroic Electronic Technology Co., Ltd.
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Add: A 3rd floor, JRC Building, No. 3339, LingGongTang Road, Jiaxing, Zhejiang Province
Sales: 0573-82583866, sales@heroic.com.cn

Support: 0573-82586151, 18069667778, support@heroic.com.cn
Fax: 0573-82585078

E-mail: support@heroic.com.cn

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

Wechat MP: HEROIC_JX

QQ: 75467400
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