JPLU5 INTEGRATED CIRCUITS INC.--- AP4890B

AP4890B --- 1\W AUDIO POWER AMPLIFIER

1. DESCRIPTION

The AP4890B is an audio power amplifier designed for portable communication device
applications such as mobile phone applications. The AP4890B is capable of delivering

1W of continuous average power to an 8Q BTL and with less than 1% distortion

(THD+N) from a 5.0V power supply, and 450mW to a 8Q BTL load from a 3V power supply.

The AP4890B provides high quality audio while requiring few extemal components and
minimal power consumption. It features a low-power shutdown mode, which is achieved
by driving the SHUTDOWN pin with logic low.

The AP4890B contains circuitry to prevent from “pop and click” noise that would otherwise
occur during turn-on and turn-off transitions.For maximum flexibility, the AP4890B provides
an externally controlled gain (with resistors), as well as an externally controlled turn-on and
turn-off times (with the bypass capacitor).

2. FEATURE :
. 2.2-5.5V operation
" 65dB PSRR at 217Hz, VDD=5V
" 0.1uA ultra low current shutdown mode
. Improved pop & click circuitry
" No output coupling capacitors, snubber networks or bootstrap capacitors required
" Thermal shutdown protection
" External gain configuration capability
. RoHS compliant and 100% lead(Pb)-free

. APPLICATIONS

. Mobile Phones

. PDAs

" Portable electronic devices
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JPLU5 INTEGRATED CIRCUITS INC.--- AP4890B

3. PIN CONFIGURATION (Top View) :

iShutDown_1_ — =2 vo2
N
Bypass 2 E L GND
HNS 8 [B.vDD
=
N4 o =2 V01
DIP-8
I
4. PIN DESCRIPTION :
PIN PIN I/O DESCRIPTION
SHUT 1 / The device enters in shutdown mode when a low level
DOWN-B is applied on this pin
BYPASS 2 / Bypass capacitor pin which provides the
common mode voltage
+IN 3 / Positive input of the first amplifier, receives the
common mode voltage
Negative input of the first amplifier, receives the audio
-IN 4 / input signal. Connected to the feedback resistor Rf
and to the input resistor Rin.
VOL1 5 o Negative output of the AP4890B. Connected to the load
and to the feedback resistor Rf
VDD 6 / Analog VDD input supply.
GND 14 Ground connection for circuitry.
VO2 8 0] Positive output of the AP4890B.
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JPLU5 INTEGRATED CIRCUITS INC.--- AP4890B

5. ABSOLUTE MAXIMUN RATINGS :

=  Supply voltage, VDD
= |nput voltage, VI
= Storage temperature rang, Tstg
= ESD Susceptibility
= Junction Temperature

6V
-0.3V to VDD +0.3V
-65C to 150 C
2kV

150 C

6. ELECTRICAL CHARACTERISTICS VDD=5V, TA=25TC

.. AP4890B
Symbol Parameter Conditions UNIT
MIN TYP MAX
IDD Quiescent Power VIN=0V, lo=0A, No load 2.4 5 mA
Supply Current VIN=0V, l0=0A, 8Q load 2.5 5 | mA
ISD Shutdown Current V SHUT DOWN=0V 0.1 2.0 | LA
VSDIH Shutdown \_/oltage 1.0 V
Input High
VSDIL Shutdown Voltage 0.4 Vv
Input Low
VOS Output Offset Voltage 5 25 | mV
ROUT-GND| Resistor Output to GND 9 10 11 kQ
PO Output Power (8Q) THD=1%; f=1kHz 1.25 w
TWU Wake-up time 170 220 | ms
TSD Thermal Shutdown 150 170 o
Temperature
Total Harmonic PO=0.4 Wrms; o
THD+N Distortion + Noise f=1kHz 0.15 %
Power Supply Vripple=200mV sine p-p 65(f=217Hz)
PSRR o 4 Input Te ted with 10| 55 dB
Rejection Ratio ey ohemrsm;g";fouzvé, 67(f=1kHz)
TSDT Shutdown Time 8Q) load 1.0 ms
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JPLU5 INTEGRATED CIRCUITS INC.--- AP4890B

6.1 ELECTRICAL CHARACTERISTICS VDD=3V, TA=25(C

. AP4890B
Symbol Parameter Conditions UNIT
MIN TYP MAX
IDD Quiescent Power VIN=0V, lo=0A, No load 1.8 4 mA
Supply Current VIN=0V, l0=0A, 8Q load 1.9 4 | mA
ISD Shutdown Current | V SHUT DOWN=0V 0.1 2.0 | LA
Shutdown Voltage
VSDIH Input High 1.2 4
VSDIL Shutdown Voltage 0.4 Vv
Input Low
VOS Output Offset Voltage 5 25 | mV
ROUT-GND| Resistor Output to GND 9 10 11 kQ
PO Output Power (8Q) THD=1%; f=1kHz | 0.35 0.45 w
TWU Wake-up time 120 180 | ms
TSD Thermal Shutdown 150 170 o
Temperature
Total Harmonic PO=0.4 Wrms; o
THD+N Distortion + Noise f=1kHz 0.15 %
Vripple=200mV sine p-p _
PSRR PO.WG'; Supp I}./ Input Terminated with 10| 45 66;5 éf;_217k7l_ll-lz) dB
Rejection Ratio ohms to ground (f=1kHz)
6.2 ELECTRICAL CHARACTERISTICS VDD=2.6V, TA=25C
. AP4890B
Symbol Parameter Conditions UNIT
MIN TYP MAX
IDD Quiescent Power | o/ 1o=04 No load 1.7 mA
Supply Current
ISD Shutdown Current | V SHUT DOWN=0V 0.1 UA
Output Power (8Q) o/ 0.3
PO Outout Power (4q) | THP=1%; =1kHz 0.4 w
Total Harmonic P0O=0.4 Wrms; o
THD*N | pistortion + Noise f=1kHz 0.15 %
Power Supply Vripple=200mV’sine p-p 55(f=217Hz)
PSRR Rejection Ratio np u;;ﬁ;ﬂgégﬁf u;vgh 101 55 56(f=1kHz) dB
Tel : 886-2-2782-9266 Ver1.1
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7. TYPICAL APPLICATION CIRCUIT :

Rf
| IS |
Cs 20K
Audi vnn£ 6 |1uF v
udio
= 5
0.39uF 20K N 1 ot~
+
3
, 20K
1
|
bePaS$uF 20K
B T voz2|. 8
vDD 20K 2.-' Eypass . - II+
R1 1 E
J— Shutdown | /g
GND
E 7
Figure2. Audio Ampiifer with Single-Ended Input
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JPLU5 INTEGRATED CIRCUITS INC.--- AP4890B

Rf
Audio E0K.
input Cs h
VDD 6 1uF
Cin  pin 4 N[> ]
0.39uF 10K N 1 voln~ |
+
3
, 20K
1
|
bepas%u,: 20K
B T vo2|. 8
VDD ,hi EII Bypass . - e
R1 R ;
J— 1l| Shutdown | &
GND

E?

Figure3. Audio Amplifer with Singie-Ended Input with Volume Control

R5
| I |
Cs 20K
vuni 6 |1uF v
o= - 5
0.39uF 20K 1 VDTE*
. |
o% 20K
0.39uF 20K T
1
Cbypass 20K
¥e - B T vo2 IIE
¢E:n Bypass . i +
VDD |8
:IEEK Tll Shutdown E
L GND
v E 7

Figured. Audio Ampiifier with Differential input
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- Application for VOICE OTP --- aP89xXx series IC :

arP89341/170/085 DiP-24
L
g — '—3: 58 S5 I:Iﬂo—u
Q g | vss 54 [mmes——
<-=|vours S3[=27 %5
-2 | vouT? s2 (=<5
' f,:l VDD 51 :l% s
a3 2= avoD Mo =12
I§ —2|vep m =
1o os¢ SBT [m 2 —="+—1
y | couT RST =2 —] s
ﬁ:u AVSS  oOuTt :n%
£ emlouts  our?
3
Pusr-H pp4g908 DIP-8
I—;: shutd% Vo2 I:lg—
Bypass GND':W VDD-3V
ﬁnl;Ez +IN vDD|=2%
= d=|-n Vo1 =13
0.33uF 10K iqu
20K
( OUTL ©UT2  OUT3

Option-1: | LED] LED2 BUSY
Option-2 : | STOP LED] LED2
Option-3 : | LED1 BUSY STOP
Option4 : | LEDN BUSY BUSYE

Ouiput Options must be selection [ Option-3 ], the OUT2=Busy-H

PS : the Rdac about 680 ~ 1K Ohm
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JPLU5 INTEGRATED CIRCUITS INC.--- AP4890B

S
g A l—3|:| 58 55 :'26—:'-._“
o ; O V¥SS St —pn
%i:l VOUT1 S3 :ngj—-:.—u
F:l VOLuT?2 52 I:Iﬂ—;_-—u
_?: VDD 51 I:Izz—- —e
?:I NC NC I:I?
’ —|:I9 NC NC I:I—2 0
04— .y "ﬁlzl AvVDD Mo I:IF
I§ 10— vep (=12
12 os5C SBT I:Iﬁ—- — 4
» y 3: couT RST :Im—l |ﬁ
o 14 AVES ouTt I:I?
2 S| QTS OQUT2 |
o
aP89341/170/0858 SOP-28
|5us-H pp4gaon Dip-8
'—;:n shutd Vo2 .:.g_
Bypass  GND| VDD-3V
= de=|-in Vo1 =13
0.33uF 10K fmF
208
> - 4 aP8904EB'LPISOP 20 - | aPg9021/:010 DIP/SOP
§~‘_. Zlourr  mer |:|i'—|___|M = our-:u RST =78 ___lﬁ vDD-3V
%:u VOUTt  SBT :n%-___._' Zelvourt  sBT|E=2 S
m_l__' o fevoun s4|=1 | vour: R et =Y
I []§ —‘:';? Sff’m wfé :j _._°_‘. ‘_:,Fg ouT? vDD :n;'ii___ I
Soour s e Z—|cour  stf=1e ]
= e dd o=z ] x | Eeosc ) =N ——
—l|osc 7/-1-) e A— 2
1055 sele=1t 5 gg
n"ig . g
3 %:1 s |
% AP4890B DIP-8 :m | pewssepiPe ’—<||
L e—lshutd vo2 [=2 ‘—:2 shutdowh V02 |=2
2 7 - B GND VDD-3V
ﬁhl;tiz fm:ass ﬁgg:.? vDD-2V ﬁhl;tiz +I{Jé;fae.-ss ::g?:? voD-3v
E’uF 10K " vor= L uF 0.33uF 10K L.
SR v R v
| OUT1 OuT2 OUT3
' OUTL OUT2  OUT3 Option1: LED1 LEDZ  BUSY
Option-1: LEDL ~ LED2  BUSY Option-2 : | STOP LEDL  LED2
Option2: | STOP LED1  LEDZ Option3 : [LEDI __BUSY___STOP
%{%ﬁji tgg} ggg IS3-¥_TCS)€’B Quiput Options must be selection [ Option-3 |, the QUT2=Busy-H

Quiput Options must be selection [ Option-3 ], the OUT2=Busy-H
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= Application for VOICE OTP ---
aP89xx series IC & SVR volume adjust :

aP89341/170/085 DIP-24
L
Q ;| vss Sq4|lee 4
“=|vour S3[=21 35—
—=|vouT2 S2 = —= 1
* ?:I vDD 51 :'T —s
0a—3[] 5 =|AvDD Mo (=%
I§ —9|:| VPP M1 I:IE -
0] os¢ SBT [Fo— +—1
= o =l
SYRA 104 (Y 2oyt ourz|=13
, =
o L3 ]
X
(Busy-H ap4gopB DIP-8
'—;:I shutd Vo2 :ng—
Bypass GND":IW vDD-3V
ﬁnIFEE +IN vDDI=28
H »i: -IN VO 1 == 9
0.33uF 10K imF
20K
( OUT1  OUT2  OUT3
Option-1: | LED1 LED2Z  BUSY
Option-2: | STOP LED1  LED2
Option3: | LEDL ___BUSY _ STOP
Option4: | LED1 BUSY  BUSYB

Output Options must be sefection [ Option-3 ], the OUT2=Busy-H
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R
= ﬂ w55 Sy|E—n —
<=|vours S3[=22— 35—
?:I NC NC I:I?
14— En "ﬁ: AvDD 30 :IF
I§ e VPP 1 TR
12 osC 5BT I:Iﬁ—' —
court RST :nm—| e
SVRM 104 AVSS ouTt |/
15
ouTs OuUT2 13—
-y
=
= aP89341/170/085 SOP-28
(Busy-H apagooB DIP-8
'—;:I shutd vO2 :ng—
Bypass GND":IW VDD-3V
ﬁhl;Ez +N vDDl=58
A | IN vo1 =2
0.33uF T0K fqu
20K
N args04z DIPSOP aP090214010 DIP/SOP
N = 1 I:|2|‘.1' 104
e - g = i = A Sy
a|yourt  SBT I Lt 2 —|vour2 sl 5 ¢ L
1] Avourz saf=Il 5 i Mt o e ST it
104 []x - o=vss S3[E=18 < A e DA g
< LE Trelout2 DD —— 6 —|ours sol=11_= |
g |urs =1 ] -7 = cout s1l=10 %
1%5 oso  vep =12 _H. S VRQ IM}_QE ’izl osc vepl—=2 —
| S5 S6|="——— +— 2 3 o
SVRM 104 1o kS  —
2 .
2 g% %a rd
) X AP48908 DIP-8 AP48908 DIP-8
4 N 8 L shutdowh voz|=2
—— —|shutd vo2 2 7
2 7 . Bypass GNDI= VDD-3V
Sl aasiy e | ST f*: W VER
0K N Vo =1 0.53uF 10K L ur
0.33uF TuF — $
T $ 20K
— T
opim2 | $Tor _Lin LoD Cpion: $10P LD LED:
gpgﬂﬁii Egg} gg:¥ lsg-l;Jcs)er Output Options must be selection { Option-3 ], the OUT2=Busy-H

OQuiput Options must be selection [ Option-3 |, the OUT2=Busy-H
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= Application for VOICE OTP ---
alVRxx series IC & SVR volume adjust :

alVR4208 VDD-2V
cfpe2 por [ds— %
VDD-3V =& pC3 poo [
104 L[ —c=5{vDD  VDDA[RSp——1 []= La
vout2 osclih e L |[3 TR
SVRL 2l vouT1  RsT|de— 010K ¥
Al 2 lne PBO =o.=3
2] Ry govss PB1 TS S
PE3 PB2 4
= =
AP48908
Busy:H _;.:.shuméwﬁ Vo2 [=2
Bypass GNDI:!W vDD-3V
ﬁh!;@ +IN VDD :ns—r
4 N Vo1 =Sy
0.33uF 10K

SVR

alvVR2104/1004
e VDD-3v
_Ei NC NG (B -
104 VDD VDDAES——1 []& L3
=
- = YOUT2  0SC lg_"&,_emx LU= 3
N VOUT1  RSTHG—— 7
Al 2 Ll Ne PBO b 75— L3
2 2 ré VsS PBA1 s
A PE3 PB2 Eo— 54 +
.
AP4890B ’—J |
BusyH —;: shutdowh V02 g
Bypass GNDI:Ij vDD-3V
ﬁ!ui—' s o vpp—=5 Y
A -IN Vo1 = 5 T
0.33uF 10K $.,u,.-

 E—
20K

PS : The alVRxx series IC must be output [ Busy-H ] to control the shutdown pin of
AP4890 IC for standby current control

= Application for VOICE OTP ---

Busy-H

0.33uF 10K

alVR4208 VDD-3V
= ) poq e = |
2| Pc3 pco L 3%
VDD VDDA[ES——+ [|& La
VvOUT2  OSC Ij_in—p&lw- 23"
VOUT1  RST[Eo—————
NG PBO [Bb———1 —3
< oo|vss PB1E——+ "
PE3 PB2 [o———¢
sl
AP4890B ﬂ|
== —;:lshurdéwﬁl Vo2 g
Bypass GND| vDD-3V
.ﬁ!FEEHN Voo —E ¥ | T
i|:|.,l‘,l’\l‘ vo1 :5 T
¢‘!M'F
20K

alVRxx series IC :

alVR2104/1004
e NC Ne (2 VDD-3V
vpD-3v | N e _
[ =|wo  voba oo [|2 43
vout2 oscl s | [ TR
8 ehlyouT1  RsT|S 010K ] v
? I NG PBO [b—*'% 3
R . =
X rr_anss B[S T
PE3 PB2 [ 3%
= =
AP48908
Busy-H —2: shitd V02 g
Bypass GNDI—= vDD-3V
ﬁ!FEz +IN vDD|=1
YR B PSS 7Y Vo1 [e=S -
0.33uF 10K ¢m,:
20K
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PACKAGE : DIP-8

S
iShutDown_1_ . =8 _vo2
Bypass_2 E 7 _GND
a3 & L6.voo
e A ==
DIP-8
— ._.C.
P oy i
—F—F—H
r’fT“_‘Hi_ _ 1 i
._5__:?:-’; -—H L 1 , ES
—
PIN 1 IF L\p‘l |‘\|J‘| LLiJ |
(¥

SYMBOL | DIMENSION IN INCH | DIMENSION 1N MM
A 0,170 MaX, 4,318 MAX
A1 | 0.015 MIN. 0.381 MIN.
A2 | 0.130£0.005 | 3.302+0.127 |
8 | 0.018 TYP. 0.457 TYP.
B1 | 0.060 TYP. 1.524 TP,
C | 0.010 NOM. 0.254 NOM.
D | 0.362+0.008 | 9.105+0.127
E | 0.25240.005 | 6.401+0.127
E1 | 0.30040.010 | 7.6240.254
EA | 0.355£0.020 | 9.017+0.508
[ | 0.100 TYP. 2.540 TYP.
L | 0.130%0.010 | 3.302+0.254
8 | O~15 0" 15" i

MOTE:

1.DIMENSION D & E DOES NOT INCLUDE FLASH.
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= PACKAGE: SOP-8

shutbown L[ — |8 voo
)
Bypass_2 E 7 _GND
e I ==\l
SOP-8
/D1 48742 1.05 REF. _ 0.375x45"
‘BN
= u P
£8 mh S| S
N 2 I
| E § / Slo@
e y | 7
B8 8E ok
B | 127 sasic A 0.70040.15 L %E BETAIL A
gﬁ
DETAIL A
—\’_H | SECTION "c"="¢C"
. b1 BASE METAL

0.35/0.40/0.45

WITH PLATING JUJWD-ED

SEATING
PLAME
) SECTION "c"-"C"

[©]0.089]-C- ¢ NOTES:

1.CONTROLLING DIMENSIONS ARE 1N
MILLIMETERS (MM).

2.0IMENSION D1&E1 DOES NOT INCLUDE
MOLD PROTRUSION.

I.COPLANARITY OF ALL LEADS SHALL BE

{BEFORE TEST)0.089 MAX. FROM THE
SEATING PLAME. UMLESS OTHERWISE SPECIFIED.
4 .GENERAL PHYSICAL OUTLINE SPEC IS REFER TO
TMC'S FINAL VISUAL INSPECTION SPEC UMLESS
PIN- 1 OTHERWISE SPECIFIED.

-
/ -
ﬁﬁ
I- -
ala
A
1.60£0.13

c
0.18/0.25
0.18,/0.20,/0.23
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= PACKAGE: MSOP-8

:

[ |

\ J =
Symbo | Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 0820 1100 0 032 0 _043
Al 0. 020 0150 0. 001 0. 00§
A2 0750 0_950 0. 030 0 _037
b 0.250 0._380 0.010 0.015
C 0. 090 0.230 0.004 0. 009
D 2.900 3.100 0.114 0.122
e 0.650(BSC) 0.026(BSC)
E 2.900 3100 0.114 0. 122
Ei 4 750 5. 050 0.187 0. 199
L 0._400 0_800 0 016 0_031
o 0 5 0 5°
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= REVISION HISTORY :

Date Revision # Description Page
July.22.2009 1.0 First Release
Aug.27.2009 1.1 Add the MSOP-8 outline 14
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