fl-‘ﬁ’ HEROIC

/ technalogy

HT6808
Ultra Low-EMI Anti-Clipping Class D Audio Amplifier

3W Ultra Low-EMI Anti-Clipping Stereo Class D Audio Power Amplifier

B FEATURES

* Anti-Clipping Function (ACF)
+ Excellent EMI Suppression Performance
+ Optimized PWM Output Stage Eliminating
Output Filter
* Maximum Output
3.0 Wx2ch (Vpp=5.0V, R .=4Q, THD+N=10%)
1.9 Wx2ch (Vpp=5.0V, R =8Q, THD+N=10%)
- Efficiency
85% @ Vpp =5.0V, R =4Q, Po=1W
* Low THD+N
0.1%@ Vpp =5.0V, R.=4Q, Po=1W
» Channel separation
80dB@fin=1kHz, Av=18dB
* High S/N Ratio
90dB@ Vpp =5.0V, Av=18dB
» Excellent Click-Pop Noise Reduction Function
* MUTE Function
* Independent Channel Power Down Function
= Over-Current Protection Function, Thermal
Protection Function
+ Low Voltage Malfunction Prevention Function
+ Pb-Free Package, TSSOP-20, QFN-20

B APPLICATIONS

* Portable Speakers, USB Speakers, FM Speakers
* MP3/MP4

* Portable Gamers, Digital Photo Frame

* Mobile Phone, Notebook PC

+ Small Size LCD TV/Monitors

B GENERAL DESCRIPTION

HT6808 is an Ultra Low-EMI Anti-Clipping stereo
Class D audio power amplifier IC with maximum
output power of 3W, efficiency up to 90%.

HT6808 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 improves the sound
quality, creating a very comfortable musical
enjoyment, and to protect the speakers from
overload damage. In addition Sound quality and
output power can be freely set by external
resistance or capacitance of ACRC.HT6808 also
supply ACF OFF mode.

HT6808 has excellent EMI radiation suppression
characteristics, well below the FCC Part15 Class B
standards, simplifying system design and lowering
system cost.

HT6808 has a “Pure Pulse Direct Speaker Drive
Circuit” which directly drives speakers while
reducing distortion of pulse output signal and
reducing noise on the signal, and realizes the
highest standard low distortion rate characteristics
and low noise characteristics among digital
amplifier ICs for portable use.

HT6808 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.

HT6808 is available in Pb-Free TSSOP-20 and
QFN-20 package.
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B TYPICAL APPLICATION
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B TERMINAL CONFIGURATION
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B TERMINAL FUNCTION ™
Terminal No. Name 110 Function
TSSOP20 QFN20
1 18 AGND GND GND for analog circuits
2 19 INL- A Negative input terminal (differential -) Lch
3 20 INL+ A Positive input terminal (differential +) Lch
4 1 ACRC 1/0 Anti-clipping control terminal
5 2 OUTL+ 0 Positive output terminal (differential +) Lch
6 3 PVDD Power | Power supply for output
7 4 PGND GND | GND for output
8 5 OUTL- 0] Negative output terminal (differential -) Lch
9 6 MUTE | Mute control terminal
10 7 /SDL I Shut-down terminal for Lch
11 8 /SDR | Shut-down terminal for Rch
12 9 AVDD Power | Power supply for analog circuits
13 11 OUTR- ©) Negative output terminal (differential -) Rch
14 12 PGND GND GND for output
15 13 PVDD Power | Power supply for output
16 14 OUTR+ O Positive output terminal (differential +) Rch
17 15 GO I Gain setting terminal
18 16 INR+ A Positive input terminal (differential +) Rch
19 17 INR- A Positive input terminal (differential +) Rch
20 10 NC — Non connection
*1  I: Input terminal  O: Output terminal  A: Analog terminal
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B BLOCK SCHEME
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B Electrical Characteristic

® Absolute Maximum Ratings”

ltem Symbol Min. Max. Unit
Power supply terminal voltage range Voop -0.3 6.0 \%
Analog supply terminal voltage range VopA -0.3 6.0 \
Input terminal voltage range (Analog input terminal: IN+, IN-) VIN Vss—0.6 Vop+0.6 \%
Input terminal voltage range (Input terminals except IN+, IN-) VIN Vss—0.3 Vop+0.3 \%
Junction Temperature Tumax 125 C
Storage Temperature TsTtG -50 125 C
*1: Absolute Maximum Ratings is values which must not be exceeded to guarantee device reliability.
® Recommended Operating Condition
ltem Symbol Min. Typ. Max. Unit
Power Supply Voltage Vop 2.7 3.6 5.5 \Y
Analog Supply Voltage Vbba 2.7 3.6 5.5 \%
Operating Ambient Temperature Ta -40 25 85 C
® DC Characteristics
Vss=0V, Vpp=2.7V to 5.5V, Ta= -40°C to 85°C, unless otherwise specified.
ltem Symbol Conditions Min. Typ. Max. Unit
Star-up threshold voltage Vown 22 v
:r\mlutt)—?jorﬁxv fr:rz:ﬁg:ﬁ voltage Vv 2.0 v
/SDL,/SDR,MUTE,GO H level input voltage ViH 1.35
/SDL,/SDR,MUTE,GO L level input voltage Vi 0.35 \Y,
AVDD consumption current lavbD Vppa =5V,no load 6.0 mA
PVDD consumption current IPvDD Vr?gzsfi)g\;/r;anloinlgig 2.0 mA
consumption current in Mute mode ImuTE VMuTE=VppA=VDpDP=5V 6 mA
consumption current in Shutdown mode IPo /SDL= /SDI°?=VSS, 0.01 uA
(AVDD+PVDD) T.=25C
® AC Characteristics
Vss=0V, Vppa =Vpppr =2.7 t0 5.5V, Ta=-40"C to 85°C, unless otherwise specified.
ltem Symbol Conditions Min. Typ. Max. Unit
Start-up time tsTup 32 ms
Input cut-off frequency fc Cin=0.1uF, Av=18dB 36 Hz
Attack time tat Vopa=5V,Cex=1UF,Rex=1MQ 25 ms
Release time trL Vopa=5V,Cex=1uF ,Rex=1MQ 0.25 ms
Carrier clock frequency frwm 250 KHz
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® Analog Characteristics™
Vss=0V, Vppa =Vppp =5V, RL=4Q,Ta=25°C, ACF Off, unless otherwise specified.

ltem Symbol Conditions Min. Typ. Max. Unit
Ri=4Q f=1kHz, 3 w
Output Power Po RL=80) THD+N=10% 19 W
. GO0=L 18
Voltage Gain Av DB
g GO=H 24
Total Harmonic Distortion RL=4Q, Po=1W, f=1kHz 0.1 %
plus Noise THD+N
(BW 20|(HZ) RL=SQ, PO=O.5W, f=1kHz 0.15 %

Signal /Noise Ratio

(BW: 20kHz A-Filter) SNR Av=18dB % dB
Channel Separation cs 1kHz, Av=18dB 80 dB
Ratio
Power supply rejection ratio PSRR f=1kHz, 200mVp-p -50 dB
- RL=4Q, Po=1W 85 %
Efficiency n
Ri=8Q, Po=0.5W 85 %
Output offset voltage Vos 5 mV
Frequency characteristics freS Cin =0.1uF, , AVTSSB’ f=100Hz to 20 -4 - 04 dB
ACF Adumax -10 dB

maximum attenuation gain
*1: All the values of analog characteristics were obtained by using our evaluation circumstance;

Depending upon parts and pattern layout to use, characteristics may be changed.
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B APPLICATION INFORMATION

® Operating Mode

HT6808 provides several kinds of operating mode as following (to see Table 1): The typical mode, the ACF
mode, the shutdown mode and the mute mode.

Table 1. the working mode

/SDR & /SDL MUTE ACRC" Working mode
H L or Floating LorH Typical mode
H L or Floating | Terminal Rex« Cex 2| ACF mode
L - - Shutdown mode
H H — Mute mode

*1: Floating ACRC pin is not allowed;
*2: the connection circuit is shown in Fig. 5.
Note: L and H refer to logic low and logic high.

Typical Mode
In the Typical Mode, HT6808 amplifies the signal with a gain that’s already set.

ACFE Mode

In this mode, HT6808 can adapt the amplitude of the input signal or the reduction of power supply to realize
an output without clipping, which can improve the sound quality, create a very comfortable musical
enjoyment and protect the speakers from overload damage.

Shut-down Mode
This is the function to turn Rch into the power-down mode when setting /SDR terminal to a logic Low level
and to turn Lch into the power-down mode when setting /SDL terminal to a logic Low level. The
power-down mode stops all the functions and minimizes current consumption. At this time, the differential
output signal becomes Weak Low state (a state grounded through high resistivity).

HT6808 will start up within the start-up time (Tstup) when setting /SDR and /SDL terminals to a logic High
state.

Mute Mode™
This is the function to turn the chip into the mute mode when setting MUTE terminal to a logic High level. At
this time, the differential output signal becomes Weak Low state (a state grounded through high resistivity).
Once the mute terminal is set from logic high to logic low level, HT6808 can return to the normal working
state (the typical mode or ACF mode) immediately. When MUTE terminal is floating, the mute mode will not
be triggered.

*3: With a lower priority than the shut-down mode, the mute mode can make the system rapidly turn on/off without a setup
time Tstup, and no pop noise occurs.

® Gain setting

GO terminal can set the Gain of HT6808. When ACF function is disabled, the relation between GO terminal
setting and Gain is as follows. ( shown in table 2.)

Table 2. Gain Setting

GO Gain(dB) Rin(kQ)
L 18 44
H 24 28

Note: L and H refer to logic low and logic high.
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® Analog Signal Input Configuration

Input Lch differential input signals to INL+ terminal and INL- terminal through DC-cut capacitors (Cin),

For single ended operation, input the signal to INL+ pin through the DC-cut capacitor (Cy). At this time,
INL- pin must be connected to AVSS pin through a capacitor (Crer: same value as Cyy), which is shown in
Fig.2. As with Lch, connect input signals to Rch.

front circuit front circuit
. . C - . C
Zou IN IN
> LR Zon INL(R)+
INL(R)- = 6002 INL(R)-
=600Q JT—
'\ y, 0.1UF N ~ aehND Q0.1 4F
Fig.1 Differential Input Fig.2 Single-ended Input

In addition, positive (+) and negative (-) sides of differential input pins (INL+ and INL-, or INR+ and INR-),
input pins of the unused channel side, should be connected to each other and connected to AVSS through
a capacitor, shown as Fig.3.

—< INL(R)+

—e
01uF

—x] INL(R)-

Fig. 3 Input terminal processing of unused channel side

The lower cut-off frequency (fc) can be found from DC-cut capacitor (C\y) and input impedance (Zn) as
shown below.

fo=1/2*x*Z, *C,,), Zn is the input impedance of the amplifier.

In order to reduce pop-noise, impedance in the differential input signal source is arranged. And, DC-cut
capacitor (Cy) should be 0.1uF or less.

® Anti-clipping Function

When the amplitude of the input signal is over-high, or the power supply voltage is reduced, a clip distortion
will come into being and the annoying noise can possibly be appeared without ACF function. The ACF
function can adapt the amplitude of the input signal or the reduction of power supply, and adjust the Gain of
the digital amplifier to an appropriate value so as not to cause the clipping at the differential signal output,
which can improve the sound quality, create a very comfortable musical enjoyment, and protect the
speakers from overload damage.

The principle of the ACF function is shown as Fig.4.
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Fig.4 Operation outline of the ACF Function

Connecting a resistor (Rex ) and a capacitor (Cex ) to ACRC terminal can set Attack Time™ and Release
Time? of the Anti-clipping control, which is shown as Fig.5.

EE' ACRC

Rex

é__
=&

Fig 5. ACF Terminal Control Circuit
*1.The attack time: the time interval until the system gain falls to target attenuation gain -3dB with a big signal input enough.
*2.The release time: the time interval from target attenuation gain (Aa) to not working of ACF.

® Protection Function

HT6808 has the following protection functions for the digital amplifier: Over-current Protection function,
Thermal Protection function, and Low voltage Malfunction Prevention function.

Over-current Protection function

This is the function to establish the over-current protection mode when detecting a short circuit between
HT6808 differential output pin and Vss, Vpp, or another differential output. The function works
independently for Lch and Rch. In the over current protection mode, the differential output pin becomes a
high impedance state.

Setting /SDR pin to a logic Low state can cancel the Rch over current protection mode. Likewise, when
setting /SDL pin to a logic Low level, the over current protection mode applied to Lch can be cancelled. In
addition, turning on the power again can cancel the over current protection mode applied to Lch and Rch.
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Thermal Protection function

This is the function to establish the thermal protection mode when detecting excessive high temperature of
HT6808 itself. In the thermal protection mode, the differential output pin becomes Weak Low state (a state
grounded through high resistivity). And, when HT6808 gets out of such condition, the protection mode is
cancelled.

Low Voltage Malfunction Prevention function

This is the function to establish the low voltage protection mode when AVDD terminal voltage becomes
lower than the detection voltage (VUVLL) for the low voltage malfunction prevention. And the protection
mode is canceled when AVDD 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 resistivity). HT6808 will start up within the start-up time (TSTUP) when the low voltage protection
mode is cancelled.

® Pop-Click Noise Reduction

The Pop-Click Noise Reduction Function works in the cases of Power-on, Power-off, Shutdown on, and
Shutdown off. And the pop-noise can be suppressed according to control the power down by the following
procedure.

+ /SDR and /SDL terminal are assumed to be H, after power-on.

- /SDR and /SDL terminal are assumed to be L, before Power-off.
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B Application Circuit Examples
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B PACKAGE OUTLINE
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Table 3. TSSOP20 Package standard
Size (mm Size (inch
Symbol (enmm) (inch)
MIN MAX MIN MAX
D 6.400 6.600 0.252 0.259
E 4.300 4.500 0.169 0.177
b 0.190 0.300 0.007 0.012
c 0.090 0.200 0.004 0.008
El 6.250 6.550 0.246 0.258
A 1.100 0.043
A2 0.800 1.000 0.031 0.039
Al 0.020 0.150 0.001 0.006
e 0.65(BSC) 0.026(BSC)
L 0.500 0.700 0.02 0.028
H 0.25(TYP) 0.01(TYP)
0 1° 7° 1° 7°
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® QFN20
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Table 4. QFN20 Package Standard
Size (mm Size (inch
Symbol (enm) (inch)
MIN MAX MIN MAX
A 0.700/0.800 | 0.800/0.900 | 0.028/0.031 | 0.031/0.035
Al 0.000 0.050 0.000 0.002
A3 0.203REF 0.008REF
3.900 4.100 0.154 0.161
E 3.900 4.100 0.154 0.161
D1 1.900 2.100 0.075 0.083
El 1.900 2.100 0.075 0.083
k 0.200MIN 0.008MIN
b 0.180 0.300 0.007 0.012
e 0.500(TYP) 0.020(TYP)
L 0. 300 0. 500 0.012 0. 020
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Jiaxing Heroic Technology Corporation, Limited

Add: A 3" floor, JRC Building, Yatai Road, Jiaxing, Zhejiang Province
Tel: 0573-82583866 82585565

Fax:  0573-82585078

E-mail: sales@heroic.com.cn

Web: www.heroic.com.cn
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A 0.700/0.800 | 0.800/0.900 | 0.028/0.031 | 0.031/0.035
Al 0.000 0.050 0.000 0.002
A3 0.203REF 0.008REF
D 3.900 4.100 0.154 0.161
E 3.900 4,100 0.154 0.161
D1 1.900 2.100 0.075 0.083
El 1.900 2.100 0.075 0.083
k 0.200MIN 0.008MIN
b 0.180 0.300 0.007 0.012
e 0.500(TYP) 0.020(TYP)
L 0. 300 0. 500 0.012 0. 020

LA ©2011, 5 XA LT RHATBR 2

il

12/2011 - V1.0



_ ﬂ]@ HEROIC 7

technolagy

13" (IC-1P-01}

HTFa%E
=
-

ICT Al 4 Ri(1C-14-02)
336 mm X 336mm = 48 mm

‘\ *:;?J?DIIE."' T
Bl 4

JrlE e

\ IC 1A 0 4 HIC-14-0W)
A0 g = O = GO A5 mm = 355mm = 365mm
S| st
SHAT B
[ 1]
ESE i i akE | H/AE & Rife yoxk il 2VE i1
PKG tape Reel Box pesiedd | reel/box | pes/box hox/cartion | pcs/carton
13*
QFN44#0, 75/0.85 | IC-ZD-12 aCJPOD IC14# 5000 1 5000 8 40000
WBUITH ©2011, 5 MARE LT RHA BR A H] -2- 12/2011 — V1.0




i@ HEROIC e LT
Ml / technalogy,
L RIS
vE RE S
) A wgrie | PR 6 ggon
HT6808SQ QFNWB4*4-20L | HT68085Q -40°C ~85°C i e
XYMLLA 50005/
HI[T][e][8][0][8 Q
XJ[Y][M][L][L][A

2 g X 1. HT6808 1Lk 5K & ;s

2. SQ AR EHHFI A QFN dke;

3. X: BHAME: Y RAS; M: Apgwid, 1-9 & J. Q. K;

LL: ZEP=#lbik:  A: BENLGRIS, —A B W% A-Z f3itiids ;

TR TR R AT

Hudib: WiV 32 T A Y 3339 5 JRC KJE A =)

Hi%:  0573-82583866 82585565
fE¥:  0573-82585078

E-mail: sales@heroic.com.cn
M4k www.heroic.com.cn

AL AT©2011, 5 XA L1 RHATBR 2 7]

12/2011 - V1.0



