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1.2-Walts Mono Filter-free Audio Power Amplifier

General Description Features

The LPA4890 is an audio power amplifier designed for portable € 2.5-5.5V Operation Voltage

communication device applications such as mobile phone ¢ 63dB PSRR at 217Hz, VDD=5V

applications. The LPA4890 is capable of delivering 1.2W of 4  0.1pA ultra low current shutdown mode

continuous average power to an 8Q load and with less than 1% € Improved pop & click circuitry

distortion (THD+N) from a 5.2V power supply, and 350mW to a € Unique Modulation Scheme Reduces EMI Emissions
8Q load from a 3V power supply. 4 0.1-pA Shutdown Current

The LPA4890 provides high quality audio while requiring few € No output coupling capacitors, snubber networks or
external components and minimal power consumption. It bootstrap capacitors required

features a low-power shutdown mode, which is achieved by € External gain configuration capability

driving the SHUTDOWN pin with logic low. € Shutdown Pin has 0.4V Compatible Thresholds

The LPA4890 contains circuitry to prevent from “pop and click” € BTL output can drive capacitive loads

noise that would otherwise occur during turn-on and turn-off € RoHS compliant and 100% lead(Pb)-free

transitions. For maximum flexibility, the LPA4890 provides an

externally controlled gain (with resistors), as well as an
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Functional Pin Description

Package Type Pin Configurations
o \_/
SHUTDOWN| 1 B8 V2
BYPASS| 2 7 |GND
MSOP-8
+IN| 3 6 (v,
-IN 4 5 V1

Pin Description

Pin Name Description
1 SHDN The device enters in shutdown mode when a low level is applied on this pin.
2 BYPASS Bypass capacitor pin which provides the common mode voltage.
3 +IN Positive input of the first amplifier, receives the common mode voltage.
4 N Negative input of the first amplifier, receives the audio input signal. Connected to the feedback resistor Rf
and to the input resistor Rin.
5 VO1 Negative output of the LPA4890. Connected to the load and to the feedback resistor Rf.
6 VDD Analog VDD input supply.
7 GND Ground connection for circuitry.
8 VO2 Positive output of the LPA4890.
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Absolute Maximum Ratings
< Input Voltage to GND -0.3V to 6V
< Other pin Voltage to GND -0.3Vto6V
<~ Junction Temperature, Tumax 150°C
<~  Storage Temperature Rang, Tstg -65°C to 150°C
< ESD Susceptibility 2kV
< Maximum Soldering Temperature (at leads, 10 sec) 260°C
< Thermal Resistance 8,a (MSOPS8) 165°C/W
<~ Package Dissipation Po (MSOP8) 0.9W
Electrical Characteristics
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Output offset voltage
VOS Vi=0V,Av=2V/V,VDD=2.5V to 5.5V 5 25 mV
(measured differentially)
VDD=5.5V, no load 2.5
1Q Quiescent current VDD=3.6V, no load 1.40 mA
VDD=2.5V, no load 1.06
ISHDN Shutdown Current VSHDN=0.35V, VDD=2.5V to 5.5V 0.1 2.0 PA
VDD=5.5V, no load 400
Static drain-source
RDS(ON) ] VDD=3.6V, no load 500 mQ
on-state resistance
VDD=2.5V, no load 700
Po Output power VDD=5.2V, RL=8Q, THD=1%, f=1KHz 1.2 w
Start up voltage threshold 1.4
VsHDN \%
Shutdown voltage threshold 0.4
VDD=5V,Po=1W,RL=8Q,f=1KHz 0.123
Total harmonic distortion
THD+N ] VDD=3.6V,Po=0.5W,RL=8Q,f=1KHz 0.130 %
plus noise
VDD=2.5V,P0=0.2W,RL=8Q,f=1KHz 0.163
VDD=3.6V,Inputs
PSRR Supply ripple rejecti ti ded ith Fe21rrz, 63 dB
u ripple rejection ratio ac-grounde wi -
PP TIPP ) ; V(ripple)=200mV
Ci=2uF
VDD=3.6V,
CMRR Common mode rejection ratio F=217Hz -62 dB
Vic=1Vpp
Zt Start-up time from shutdown | VDD=3.6V 45 mS
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Typical Operating Characteristics
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TOTAL HARMONIC DISTORTION PLUS NOISE

TOTAL HARMONIC DISTORTION PLUS NOISE

Vs. 8.
- . OUTPUT POWER . - OUTPUT POWER
—VDD=3.3¥ S - WDD=3¥ oy
§_RL=8ohm f - 5| RL=80hm |
= —BTL mode { = " BTL mode f
3 Au=2 f £ - Av=2 f
2 2 = 2
£ E
T ! g 1
§ 05— 1 2 0.5 f
i — - ' g . """-.h—--'--....ﬂ__-‘- 1 i
E 0.2 Te— 5 0.2 —
0.1
E 3 O
%’ 0os 2005
0.02 E 0.02
00 om0 0 100m 200 500 1 0.01 : ;
m m m m m m -
Po-Ouiput o 10m  20m a0m ;&l_]&n“wiﬂlm W a00m 1 2
Figure9. Figurel0.
TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
V. Vs.
10 . OUTPUI POWER i . 10 . OUTPUT POWER .
VDD=2.6V f D CVDD=2.6V F+--
= S[RL=8ohm 4 C = 5 RL=40hm f -
) BTL mode 1 o '~ BTL mode
& CAu=2 3 T Au=2
= 2 2
F £ !
- i E U i
2 e i i
2 05 — f & 05 = 7
y = N f | L
E 02 1 E 0.2
-g 0.1 "3 01
2 0.05 2 0.05
E 0.0z é 0.0z
00 e 20m 50m  100m  200m 500m 1 0.0
Po-Ouiput Power W 10m  20m ﬂjmholitlurp 2D%m 500m 1
Figure 11. Figlll‘(’ 12.
SUPPLY RIPPLE REJECTION RATIO SUPPLY RIPPLE REJECTION RATIO
Vs. =,
FREQUENCY FREQUENCY
e Biat mézquum“ . e
= Wi = - C“Wripple= myp-p|
O R O aenm
- Rin=100hm to Gr d - Rn=
aj_go R ohm to Groun 5'20 vz
H-30F 830k
% E % =
B-40F E-40- C
.% sof T aflliy E s0F ’/’
E- E ™ s .a"',
E—ED: y E—EU: — /
P F Ml | | L=t . o
=-70F e, RN =705 -
_E;QE E—EIEI E
-90F 90F
-100E ~1o0C
20 50 100 200 500 1k 2k Sk 10k 20k 100k 20 50 100 200 S00 1k 2k 5k 10k 20k 100k
f- Frequency - Hz f- Frequency -
Figurel3. Figureld.
LPA4890-04 May.-2014 Email: m: Downloaded From Oneyac.com www.lowpowersemi.com Page 5 of 10



https://www.oneyac.com

@\
W LowPowerSeni RURFEES

Preliminary Datasheet

LPA4890

SUPPLY RIPPLE REJECTION RATIO

Ve, SUPPLY R]PPLEVREJ'ECTION RATIO
s.
O — FREQUENCY T FREQUENCY
 VDD=5V i I ypo=sv L1
—\Jripple=200mVyp-p -~ Vripple=200mVyp-p
-10- RL=8ohm -10-RL=80hm
% - Rin=10ohm to Ground " Rin=Float
s 200 Av=4 5 CAv=4
& - :5'—20
%-30: ‘E-:-lu:
-g - 'E o ,f'—-.‘;
40 ii £40 -~
2 F g &
B0 ™ q B cof L
of o '
5 c \ nE- = /1J
= r Y 1 = r
E-'au - §60
C = F 111
70} 70PN &
80 - -80 =
20 &0 100200 500 1k 2k Sk 10k 20k 100k 20 50 100200 500 1k 2k Sk 10k 20k 100k
f- Frequency - f- Frequency - Hz
Figurels5. Figurel6.
SUPPLY RIPPLE REJECTION RATIO SUPPLY ]'\‘IPPLE“RE]'ECT[ON RATIO
Vs. .

Hr— ——FREO Y RaLRA " s o o 1 B o Y T
CWDD=3v i L VDD=3v i
_Vripple=200mVyp-p CWripple=200mVyp-p

10\ RL=80ohm -10} py =8ohm
~ Rin=10o0hm to Ground % I Rin=Float
a -20 Au=2 20 Av=2
4 |
= 30 E_an i
% aof £ 400 -
& /’ &2 /r‘ "
3-50 N 350 g e
u ™ - P
g n b &= 1]
E;—BD - *\ A n§-ED B =
w - \ LA . a————
70- N Vat .70f
- p C
-80C -80LC
20 50 100200 500 1k 2k Sk 10k 20k 100k 20 50 100 200 &S00 1k 2k 5k 10k 20k 100k
f- Frequency - Hz f- Frequency - Hz
Figurel7. FiguelS8.
SUPPLY RIPPLE\FREJECTION RATIO SUPPLY RIPPLE REJECTION RATIO
. Vs,
FREQUENCY FREQUENCY
_Hj:\;nb;;‘;{;'” T T T T T [:| _'-G_V[I[I-SV T I:I
C Vripple=200mVyp-p - Wripple=200mVp-p
-10-Rp1L=8ohm -10 - RL=8ohm
E  Rin=10ohm to Ground - Rin=Float
- Au=4 E =g
_3'-2"3_ -20[
g F -
=-30 =-30
| 8 F T
-240_ Leeatl, 1 40: /,f h
£ d E
= ™ "y & F v
™ Y. &= - "
B50 i v E-50F v
= N 1 = P
-l S e g0 -~
= | Eks P o ___..-----f
70 -70F
-80% 80t
20 50 100200 500 1k 2k Sk 10k 20k 100k 20 50 100200 500 1k 2k 5k 10k 20k 100k
f- Frequency - Hz f- Frequency -
Figurel9. Figure20.
LPA4890-04 May.-2014 Email: m: Downloaded From Oneyac.com www.lowpowersemi.com Page 6 of 10



https://www.oneyac.com

Preliminary Datasheet LPA4890

@\
W LowPowerSeni RURFEES

SUPPLY RIPPLE REJECTION RATIO
=.

SUPPLY R]PPLEVREJECTION RATIO W
s
FREQUENCY T R TR T
‘|'|j_‘Illll:'ll:'l-lsllal‘l‘I T T TTTT | |:| - YDD=2.6V |
E . -10F Vripple=200mvyp-
-1DEVripplo-208mVp-p 0 R Bohm o
—8ohm " Rin=10ch d
%‘20 F Rin=100hm to Ground g -20 —_?:.:; toGr
C o Au=2 . o
&0 il §-30°
g =_40 o —
E_a0 - o
| F W11 E ]
£ 50 A =50~ e
& B N / 8 coF I il
60 ™ e -
EE- - ™ LA c
=70 E b ;3-—?0 -
5 eof #-80¢
ooF -890 ;
-100 :2EI 50 100 200 500 1k 2k Sk 10k 20k 100k _1m2‘j il tiea i i S el il il
f- Frequency - f- Frequency - Hz
Figure2l. Figure22.
SUPPLY RIPPLE“REJEC'IION RATIO SUPPLY R]PPLE“RF.]EC'[‘ION RATIO
= s,
. FREQUENCY +0 FREQUENCY -
z SO T T TR : Y] T
-10f Td ™ -10L . N
- A - h
5 | ] I : I
-20F f VDD=5V E -20 [~ VDD=3V s
E o Vripple=200mVvVp-p -8 - Mripple=200mVyp-p
r RL=6ohm & C RL=8ohm
=-30 - Rin=10chm to Ground | = -30 — Rin hm to Ground |
% E Av=2 % - Au=2
40 - -0 L
ﬁ 5\ f"-..- i - ’ ’Alt
50 < ok 7
§- - \'\ A / & -50 e S
. sl s Ny V| 1ur
= 60 C "\.‘_ = C \::":‘\ 4 A
E_ F —*/_\.\.\ Chypass=1uF 'E -60 8 N p
- Chypass=2uF | “N1- L \\\\ Py
70 rH _70 Cbyp 2uF_| n, !
r berass=4.?l.f L L
ek LT L] ot Cbypass-4.7uF
20 50 100200 500 1k 2k Sk 10k 20k 100k 20 50 100200 500 1k 2k 5k 10k 20k 100k
f- Frequency - - Fresuency -
Figure23. Figure24.

T —— CLOSED LOOP RESPONSE 180 5 CLOSED LOOP RESPONSE . -
*B e mode - 125, Sun -
+EEM=2 il Gain —+120 +1UE il "-\ —+120

E AT ™~ - -
+A[ 4 +7.6EA) -
N /7 ~ 480 ~ 480
82 / ~ - BT -
E Pl Pha: - © o ™l - o
340, I~ - | 40 2 A 5f — —Janil W0 8
7 el - = é 2 =K - £
2F \\ +of | \
B 60 F —60
e '~
-4 = - 2.5¢ VD=5 -
E = "RL=80ohm -
'E: -120 '6:BTL mode —-120
ar - 75 =4 -
10t —180 10t ‘ ‘HH —-180
10 50 100 5001k 2k 5k 10k 50k 200k 10 50100 5001k 2k 5k 10k S0k 200k
£ Frequency-Hz f-Frequency-Hz
Figure25. Figure26.
LPA4890-04 May.-2014 Email: m: Downloaded From Oneyac.com www.lowpowersemi.com Page 7 of 10



https://www.oneyac.com

LowPowerSemi EESHS

Preliminary Datasheet

LPA4890

OUTPUT NO‘I:E YVOLTAGE PFOWER DYISSIPA TION
l s
100uF—7———+ FREQUENCY OUTPUT POWER
VOD=5V oT
BW=22Hz to 22kHz
U oy —sohm 7
BTL mode 0.6
B0uf gy=2
i 70uf =z os
5 F 8
& B0uf- -
= F .%- o4
2 50uf @
] F 2 0a
g 40u : %
£ 30uf —Vout1+Vout2 S0z
=t e L] ] | | L a YDD=5Y
20u T f=1kHz
E | g1 RL=8ohm |
u A BTL mode
0 E Shutdown on e
20 50 100 200 500 1k 2k 5k 10k 20k oo 0= 1.a = 20
£ Frequency-Hz Po-Output Power-\W
Figure27. Figure28.
POWER DISSI PATION POWER DISSIFATION
¥s.
OUTI'IIT POWER OUTPUT POWER
o3o O4s
/\ o.40
[F1:] RL=4o0hm
g / g 0a3s /
: : —
.E 026 E o230
E 2 v
= g oz2s
L2 =
= ™
5 / \ go=e RL=8ohm
E o2z n.? 0Das e W
g VDD=3.3V g
f=1kHz LR
oo RL=Bohm | VDD=2.6V
\ BTL mode oos F=1kHz
BTL mode
[ E:] ooo
oo 0.z o o.e o= oo o.1 o2 ot os
Po-Qutput Power-WW Po-Qutput Pow'er W
. Figure30.
Figure29. g
OUPUT POWER
¥s.
16 LOAD RESISTANCE
" | BTL mode
Au=2
1.4 -
\ VDD=5V, 1% THD+N
RN
b= >\ VDD=5V, 10% THD+H
S 10 £
B
T 0s
= VDD=2.6V M~ [N
3 10% THD+M wDD=3.3v, [N [T |
L, 08 = [1% THD+H o
< | H- ] [
.
o.4 et
7"'-;._
0.2 | VDD=2.6¥
1% THD+H
u'ul:l 2 i [ a8 10 12 14 18 18 20 22 24 26 28 30 32 34
RL-Load Resistance-0
Figure31.
LPA4890-04 May.-2014 Email: m: Downloaded From Oneyac.com www.lowpowersemi.com Page 8 of 10



https://www.oneyac.com

LowPowerSemi RLUEFEEFE

Preliminary Datasheet LPA4890

Layout Considerations

As output power increases, interconnect resistance (PCB traces
and wires) between the amplifier, load and power supply create
a voltage drop. The voltage loss on the traces between the
LPA4890 and the load results is lower output power and
decreased efficiency. Higher trace resistance between the
supply and the LPA4890 has the same effect as a poorly
regulated supply, increase ripple on the supply line also
reducing the peak output power. The effects of residual trace
resistance increases as output current increases due to higher
output power, decreased load impedance or both. To maintain
the highest output voltage swing and corresponding peak output
power, the PCB traces that connect the output pins to the
load and the supply pins to the power supply should be as

wide as possible to minimize trace resistance.

The use of power and ground planes will give the best THD+N
performance. While reducing trace resistance, the use of power
planes also creates parasite capacitors that help to filter the

power supply line.

The inductive nature of the transducer load can also result in
overshoot on one or both edges, clamped by the parasitic
diodes to GND and vop in each case. From an EMI stand-
point, this is an aggressive waveform that can radiate or conduct
to other components in the system and cause interference. It is
essential to keep the power and output traces short and well
shielded if possible. Use of ground planes, beads, and
micro-strip layout techniques are all useful in preventing

unwanted interference.

As the distance from the LPA4890 and the speaker increase,
the amount of EMI radiation will increase since the output wires
or traces acting as antenna become more efficient with length.

What is acceptable EMI is highly application specific.

Ferrite chip inductors placed close to the LPA4890 may be
needed to reduce EMI radiation. The value of the ferrite chip

is very application specific.
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Packaging Information
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