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2.8W Anti-Clipping Mono Class D Audio Power Amplifier

B FEATURES

« Anti-Clipping Function, ACF

- Excellent EMI Suppression Performance

* Filter-less Modulation, Eliminating Output Filter

* Output Power
1.40W (VDD=3.6V, RL=4Q, THD+N=10%)
2.80W (VDD=5.0V, RL=4Q, THD+N=10%)

- Low quiescent current
2.65mA (VDD=3.6V)
3.25mA (VDD=5.0V)

* Low shutdown current : <1pA

= Over Current Protection and Thermal Protection
with Auto Recovery

- Low voltage malfunction prevention function
included

- Pb-Free Packages, MSOPS8L

B APPLICATIONS

- Portable Speakers - PDAs
- iphone/ipod/MP3 docking - GPS
* Tablet PC/Note Book - PMP/MP4/MP5

- Portable Gamers * Smart phones

- BAEITRZEETIBE(ANti-Clipping Function, ACF)
- BRI ETHEEEMBDHEIERE

- RIGKEEAT, BEREREes

T ES

1.40W (VDD=3.6V, RL=4Q, THD+N=10%)
2.80W (VDD=5.0V, RL=4Q, THD+N=10%)

- (REESEER
2.65mA (VDD=3.6V)
3.25mA (VDD=5.0V)
RKHTEEAR: < 1pA

- RPN Bah IS THEE,
BIRIPINEE

ToHR7oRE %, MSOPSL

WRYRIFIORE, RIER

- B EE - USBEHE

- iphone/ipod/MP3 docking - HzEEAX

- PMP/MP4/MP5#ET58S - SAYGPS
- (RN - F

- E FERPDAS
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B DESCRIPTION

HT6875 is a Low-EMI, Anti-Clipping, filter-less mono Class
D audio power amplifier IC with maximum output power of
2.8W (5V power supply, 4Q load, 10% THD+N). It has a high
efficiency with class AB amplifier performance.

HT6875 features Anti-Clipping Function (ACF) which
detects and suppresses output signal clippings due to the
over level inputs of music or voice signals. The ACF function
also can adapt the output clippings caused by power supply
voltage down in battery applications. It improves acoustical
quality considerably, gives great listening enjoyment, and
prevents speaker from overload damaging.

HT6875 has excellent EMI radiation suppression
characteristics. The radiation level is well below FCC Part15
Class B standards without any additive design. It keeps
from interference with other EMI sensitive circuits, simplifies
system design and lowers system cost.

HT6875 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.

HT6875 has the independent Shutdown function which can
minimize the power consumption at standby 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.

B TYPICAL APPLICATION

HT68757& —FK(KEMIF, BiHITiRER, HH
T G IR DI E AT 2R A - fEBV LI, 10%
THD+N, 4Qf# %M, MH2.8WIIZE, 1&
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B ORDERING INFORMATION

Part Number Package Type Package Abbr. Marking Shipping Package / MOQ
HT6875 Tape and Reel (R) /
HT6875MSNR MSOP8 MSN YYYMAAB! 5000pcs

Part Number

HT6875 MSN R

L Shipping Package

Package Abbr.

v

Device Name

Production Tracking Code

YY¥ M AA

v

Lot Number

Date Code — Month

B
\—> Random Code

1~9, Jan.~Sep.; J, Otc.; Q, Nov.; K, Dec

Internal Code

L YYYMAAB is production tracking code
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B TERMINAL CONFIGURATION

1] @ —/ 8
CTRL === —OUT-
2 7
BYPASS == — GND
3 6
|- c— p—\/DD
4 5
N+ — OUT+
Top View
Top View
B TERMINAL FUNCTION
Ter’\rlnomal Name 1/OL Description
1 CTRL | Shutdown and ACF control terminal.
ACHASE U 56 W AR 204 il g
2 BYPASS A | Analog reference terminal. ##Z% Hi &
3 IN- A Negative input terminal (differential -). A% A (Z45-)
4 IN+ A Positive input terminal (differential +). [FAHMINSG (E5+)
5 OUT+ 0 Positive output terminal (differential +). [FlAH%u 3 (BTL+)
6 VDD Power | Power supply. FEJE
7 GND GND | Ground. 3t
8 OuUT- 0 Negative output terminal (differential -). ) % Hid (BTL-)

L 1: Input; O: Output; A: Analog Terminal
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B SPECIFICATIONS'

® Absolute Maximum Ratings 2

PARAMETER Symbol MIN TYP Max. Unit
Power supply terminal voltage range Vob -0.3 6.5 \%
Input terminal voltage range (IN+, IN-) VIN Vss—0.6 Vopo+0.6 \%
:&p)ut terminal voltage range (except IN+, Vin Vss—0.3 Voo+0.3 v
Operating Ambient Temperature TA -40 85 C
Junction Temperature Ty -40 150 C
Storage Temperature Tste -50 150 T

® Recommended Operating Conditions

PARAMETER Symbol CONDITION MIN TYP MAX UNIT

Power Supply Voltage 3 VDD 25 6 Y,
. . tsp (Min.)=50ms -20 i
Operating Ambient Temperature Ta - 25 85 C
tsp (Min.)=80ms -30

Speaker Impedance Ru 4 Q

® DC Characteristics
Vss=0V, Vpop=2.5V~6.5V, Ta= -40°C~85°C, unless otherwise specified.

Item Symbol Conditions Min. Typ. Max. Unit
VDD power supply start-up threshold voltage VuvLH 2.10 \%
VDD power supply shut-down threshold VUVLL 1.90 Vv
voltage
ACF-OFF mode threshold voltage for
terminal CTRL Vmob1 1.55 Vobp \%
ACF1mode threshold voltage for terminal VioDa 0.9 1.25 Vv
CTRL
SD mode threshold voltage for terminal VioDs Vss 0.20 Vv
CTRL
VDD=3.6V, No 265
. signal input
Qwescent current Ioo mA
VDD=5.0V, No
. ; 3.25
signal input, No load
Consumption current in shutdown mode Isb CTRL=Vss, Ta=25C 0.01 1 HA
Voltage of terminal BYPASS V/BYPASS Vob/2 \%

! 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 The rising time of VDD should be longer than 1ps.
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® Analog Characteristics
Vss=0V, Vop =5V, Ta=25°C, Cin=1uF, Rn=15 kQ, ACF-Off mode, unless otherwise specified.

ltem Symbol Conditions Min. Typ. Max. Unit
RL=4Q), Vpbp=3.6V 1.10
RL=4Q), Vop=5.0V f=1kHz, 2.30
RL=8Q, Vop=3.6V | THD+N=1% 0.70
Output Power Po RL=8Q, Vbp=5.0V 1.40 W
RL=4Q), Vop=3.6V 1.40
RL=4Q, Voo=5.0V f=1kHz, 2.80
R.=8Q, Voo=3.6V | THD+N=10% 0.85
RL=8Q, Vbp=5.0V 1.70

Total Harmonic Distortion

= = = 0
plus Noise (BW: 20kHz) THD+N RL=4Q), Po=1W, f=1kHz 0.04 %
Output Noise VN f=20Hz~20kHz, AN, Av=26dB 100 UVrms
Signal /Noise Ratio SNR A-Filter, Av=26dB,THD+N = 1% 90 dB
Power Supply Rejection PSRR f=1KHz .70 dB
ratio

. RL=4Q+22uH, THD+N = 1% 83 %
Efficiency n

RL=8Q+22uH, THD+N = 1% 90 %

Output Offset Voltage Vos +1 mV

System Gain Avo Rin=12 kQ 27 dB

ACF maximum Aa 10 0 dB

attenuation gain

® AC Characteristics
Vss=0V, Vpp =2.5 to 6.5V, Ta=—30C~85°C, unless otherwise specified.

Item Symbol Conditions Min. Typ. Max. Unit
ﬁqtg(;tél;p time (or wake up from shutdown tsTuP 100 ms
Wake-up mode setting time twk 35 ms
Shutdown setting time tsp Ta(Min.)=-20C >0 ms

Ta(Min.)=-30C 80
Each mode setting time (Except shutdown) tmop 0.1 ms
Carrier clock frequency frwm 450 KHz
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B TYPICAL OPERATING CHARACTERISTICS
VDD = 5V, Load = 4ohm, Ry = 15k, Cin = 1uF, fin = 1kHz, unless otherwise specified.

Vpp VS Ipp
10.0
Input Grounded
8.0
g 6.0
B
4.0
2.0
e Quiescent Current
0.0
2.5 3.5 4.5 5.5 6.5
Vop (V)
Vop VS Po Vpp VS Py
6.00 4.00
Load = 4ohm Load = 8ohm
fin=1kHz fiy=1kHz
Gain = 24dB Gain=24dB
- 400 / o /
= =
% % 2.00 /
~ [
2.00
/ ——THD+N= 1% ——THD+N = 1%
———THD+N = 10% ——=THD+N = 10%
0.00 0.00
25 3.5 4.5 55 6.5 25 35 4.5 5.5 6.5
Von (V) Von (V)
Py vs
oVsT
100 Povsn
100
90 00
80 _/ 80 - =
w7 wnssaw RS IN==" =l
60 ]Ic_oad1=kflohm+22uH o " Load = dohm+22uH
2 = z 3
éjo IN §50 fIN =|1kHz
= =
40 40
30 30
20 —— VDD =5V 20 ——NDD =5V
10 =\DD = 3.6V 10 VDD = 3.6V
0 0
0 0.5 1 L5 2 0 0.5 1 15 2 25
Po (W) Po (W)
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THD*H Ratio vs Measwred Level
2024/6/617:41:21003
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B APPLICATION INFORMATION
1 Analog Signal Input Configuration

HT6875 is an amplifier with analog input (single-ended or
differential), PWM pulse output, and maximum output of
4.7W (R.=4Q) x 1ch.

For a differential input between IN+ and IN- pins, signals
input via DC-cut capacitors (Cin). The input signal gain is
calculated by ay= RlNistSK . And, the low pass cut-off

frequency of input signal, can be calculated by f, =
1

(ZHRINCIN)

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

Front Circuit

HT6872

—{ HA/\/_U IN+
— WA IN-

0.1uF 12kQ L

ZOUT

Figure 1 (1) Differential Input;
2 CTRL Terminal Mode Control

The CTRL terminal has a built-in pull-down resistor 385k(Q2.
Three operating mode, ACF, ACF-Off and SD (shutdown),
could be implemented while different Setting Voltages input
via CTRL terminal (see Table 1).

HT6875 2 32640 7= 7 i H 3w 5 A4S 5
AN, A PWM kb 45 5 X8 75 4s

XFEIEN, I RE E R Cin Al L RE
Rin 73 AT Z] IN+FT IN-8i5 . 52 503 2 Av= 22

I\ RC EHBuEN B auLE RS, = ——.
(2mRINCIN)
X N, GEE CIN #E 2] IN+,
IN-dii L AUE I S N R AT (5 Cine RN
A FEdth . 1925 Av A IESR fo 520N
IS AH A o

Front Circuit

HT6872

cIN RIN
HA/H] IN+
A

0 IN-
~ 0.1uF 12kQ L

(2) Single-ended Input

CTRL uii N & NHiHFH 385k Q, 7F CTRL
i NS A A, RESEEl 3 Rh TAEAER, EIRS
HITi#E= (ACF), BiEITiIhRE S (ACF-
Off) FLE KW= (SD), MW F&.

Table 1 Different Mode Setting Voltages of CTRL Terminal

ltem Symbol Min. Typ. Max. Unit
ACF-Off mode setting threshold Vmob1 1.55 Vbp \
ACF1 on mode setting threshold Vmob2 0.9 1.1 1.25 \Y%
SD mode setting threshold Vmob4 Vss 0.20 \

3 CTRL Mode Function Detail
3.1 ACF Mode

In ACF modes, HT6875 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 HT6875 also
follows to the clips of the output waveform due to the decrease
in the power-supply voltage.

£ ACF B F, 24 H R AG B % N A 5 18
JE 3k KT P A A U T, HT6875 i [ 51
ARG A, 1 A A B — RO IR FE I TEHI
TR F IR KT, M RRNGE T3 ).
Ab, R E N, HT6875 At H 3h
a5, SZELS VDD R AR A DTG R Bk R
JE TG T4 H 7K
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(1) Excessive Inputs

SRAVAVAVAVAVAVIARY

Total
Gain
Av=Av,+Aa

Initial Gain

AVU
Clipping

Excessive
Inputs Detection

 ArE )
ACF

Attenuation
Gain

-10dB<Aa<0

(2) Appropriate inputs Total

AN A [ input Y Initial Gain Gain
AVO
Av=Av,+Aa
Power Supply Clipping
Decreasing Detection

ACF
Attenuation
Gain
-10dB<Aa<0

ACF ON
RRAVIVAVAVAY, Yo
Peak -
Attack Time

ACF OFF Poak +

Release Time

Output

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, n
Al TvbD
y| Decrease

Attack Time  Release Time

Figure 2 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 10dB.

ACF ON # = N8 shif | (Attack time)
Taﬁwﬁkiﬁu)\ﬂﬁzkﬁﬁaﬁ‘ﬁﬁiiﬁutﬂE]lJTﬁEI’Jm
K, M ACF F'zbﬁﬁﬂlj(%%mi‘* i, HH
135 AVO FEik 2 BE H AR FE IR 25 3dB I [F
5] ()b s BEIN TE] (Release time) & M4 Hil
PRI N 25 A3 2 5 1) 18 2 HE Rl S Pk 5 )
AVO It E]TRIFE . HT6875 Mif NIk Zs N
10dB.

ACF 5z Sl [ AR ] (LR

Table 2 Protection Suite Error Handling Summary

ACF mode Attack time

Release time

ACF1 72ms

720ms

3.2 ACF OFF Mode

n ACF-Off mode, ACF function is disenabled. HT6875 will
not detect output clipping and the system gain is kept to be
Av=Av0. The audio quality would worsen due to clipping
distortion.

3.3 SD Mode

In shutdown mode, HT6875 shuts all circuit down and
minimizes the power consumption. And, the output terminals
become Weak Low (A high resistance grounded state).

£ ACF-Off #:X\F, ACF LjRe# ki,

HT6875 ANt TSR PRSI, AN R S
mfF BB RERE, REWEREN

Av=Av0=23.5dB fHEAAS, HT6875 T] HEK %

FERWIE I (RIIFEFRENL T, & R AT
ﬁlﬂ%ﬁ%‘yﬁ%ﬁgﬁ@]%d\ i HA g A 55K RSP
RIS (SR P D
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4 Pop-Click Noise Reduction

The Pop-Click Noise Reduction Function of HT6875 works in
the cases of Power-on, Power-off, Shutdown on, and
Shutdown off. To achieve a more excellent noise reduction
performance, it is recommended to use a DC-cut capacitor
(CiN) of 0.1pF or less.

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

+ During power-on, Shutdown mode is not cancelled until the
power supply is stabilized enough.

- Before Power-off, set Shutdown mode fist.

5 Protection Function

HT6875 has the protection functions such as Over-current
Protection function, Thermal Protection function, and Low
voltage Malfunction Prevention function.

5.1 Over-current Protection function

When a short circuit occurs between one output terminal and
Ground, VDD, 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 is eliminated, the over
current protection mode can be cancelled automatically.

5.2 Thermal Protection function

When excessive high temperature of HT6875 (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).

5.3 Low voltage Malfunction Prevention function

This is the function to establish the low voltage protection
mode when VDD terminal voltage becomes lower than the
detection voltage (VUVLL) for the low voltage malfunction
prevention. And the protection 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). HT6871 will start up within the start-up time
(TSTUP) when the low voltage protection mode is cancelled.

HT6875 A B ¥4 il H i S Bl T Jh B 1) 24 &
MHIRR, AROOINHIE T KRG LR, FH,
IR B gt i 4 AR SRR I ) o A R - s
(Click-Pop) M7=,

DI B TEAJC S R R I TR BE A BR AR, —
EOLT, EUCRA 0.1uF BUTE/NRE B A
Cino [FIIN} POP MRS iAW IE L 41 EHL L TR HL R
R WIS PR IR 42 A 35 It oA a2 381 2% 7 7 L ok
RIRCR -

- YRR, PRFRHIMR I, SRR
e Ja PR SR TR 5o

S R NS 15 S PN L S v

HT6875 HA LI T UM RS TIRE: oy i id
WY AR IR R R R

ARG )yt S FL YR L B 53—
o L R BRI, S ORY R Bl B e D) e
BHAS, Bilb e idh . g oL bR s, W
Hah R IEH TR,

RN B PR L 150°C I, i £
RSN, IS D) A AR TR (AT
R D, By b A A

24K 0 21 B Y i VDD X F VUVLL(1.9V),

JA SR RS, i H i 9 K ESPRAS (SRS

o BH R s M4 E] VDD & F VUVLH

(2AV), RIPBIEBfERR, &3 3h B E
TSTUP Ja#t N IEH L/EIRZ
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B PACKAGE OUTLINE
MSN (MSOPS)

4
A3 { \

T o o=

/\1? % 0 L

G
T

El E
O
AT
Dimensions in Millimeters
Symbol Min. NOM Max.
A - - 1.10
Al 0.05 - 0.15
A2 0.75 0.85 0.95
A3 0.30 0.35 0.40
b 0.28 - 0.36
bl 0.27 0.30 0.33
c 0.15 - 0.19
cl 0.14 0.15 0.16
2.90 3.00 3.10
E 4.70 4.90 5.10
El 2.90 3.00 3.10
e 0.65BSC
L 0.40 - 0.70
L1 0.95REF
0 0 - 8°
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B TAPE AND REEL INFORMATION

% P1

O 000 00 @<3<><

I I
I I I
oo o| lo| [o
Reel Diameter
I I I
T T T

BO
w

EFL A0
Cavity
- AO Dimension designed to accommodate the
HEEE component width; FHEREE
Reel Width - : :
(W1) BO Dimension designed to accommodate the
VI component length; ¥HEKE
[ [ | KO Dimension designed to accommodate the
} component thickness; FHEEE
w Overall width of the carrier tape;
Bk RE
P1 Pitch between successive cavity centers;
1ESRIE ) EEE
5% PIN1 J5{ISRIRSER

Quadrant Assignments for Pin1 Orientation in Tape

0000000 O0AO0

HESFL
Sprocket Holes
Q1 | Q2 Q1 | Q2
AR#EER
Q3 Q4 Q3 Q4 User Direction of feed
N 7 |
NI/
%ﬂ%l‘ﬁ Pocket Quadrants
H H i .
BEHS | EE | R | | cpq| mm | BE | A0 | B0 | ko | P | ow | oW
Part No. Package | Package Pi D w1 (mm) | (mm) | (mm) | (mm) | (mm) Quadrant
Type Abbr. ins r(Mmm) (mm) uadran
HT6875MSNR MSOP MSN 8 5000 330 TBD TBD TBD TBD TBD TBD Q1
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B TAPE AND REEL BOX INFORMATION

HEFR KE - . - .
sEs S5 - [ S Width | B Height
Package . SPQ Length
Part No. Package Type Pins (mm) (mm)
Abbr. (mm)
HT6875MSNR MSOP MSN 8 5000 TBD TBD TBD
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IMPORTANT NOTICE
EE

Heroic Electronic Technology (Jiaxing) Co., Ltd (HT) reserves the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue any products or
services. Customers should obtain the latest relevant information before placing orders and should verify that such
information is current and complete.

RIERE TR GEMD B ARAR (RUNRERHT) REX 5 RS SORREMBE. EIE. $Ea. e Al
A, B SRR AR S AR SS IABUR o 28 A5 BRI AE P i SR ORI 43 2 15 SR Bl BB B .

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

HT XA G R R 358 B AT 8 DA B 25 7 7 il B AR R v AN AR AR AT B4

HT products are not authorized for use in safety-critical applications (such as life support devices or systems) where a
failure of the HT product would reasonably be expected to affect the safety or effectiveness of that devices or systems.

HTIR ™ i I AR A T8 i A= fw 4R i S5 2 AR R S v

The information included herein is believed to be accurate and reliable. However, HT assumes no responsibility for its
use; nor for any infringement of patents or other rights of third parties which may result from its use.

AR AR ORAR BRI TSR, (EHTIFAK AR BT, KA A 58 1 LRI A3 =07 BORI AR 35 F 3«

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

TN AT BAIB AR B B2 m A SR ANIB R Ty 3

REETRE (FX) BRHFERAH

Heroic Electronic Technology (Jiaxing) Co., Ltd.

Hudk: WA B TR AYE R 3339 5 IRC R JHAJE = 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
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