Qrdering number : EN4469A

Monclithic Linear IC

[ No. 4469A / / LA4805V

3 V Stereo Headphone Power Amplifier

Overview Package Dimensions

The LA4805V is a power IC developed for use in stereo  unit: mm
headphones. It includes low frequency enbhancement, beep  3191-SSOP30
function and output control circuits on-chip. Furthermore,

the LA4805V realizes a high S/N ratio, a high ripple 20 Is

exclusion ratio, and low current drain. RAGARAFARGAAD jﬁf
Functions QN

+ Stereo headphone power amplifier g

+ Low frequency enhancement (L.BOOST) i LEELREELLELR HH” E =

» Beep amplifier i_ 9.95 - 2 g

* Qutput suppression circoit (PVSS) e

« Power switch 0585, 0.27 a_qjg’)

* Muting switch SANYO: SSOP30
Features

* Low current drain (8.3 mA typical)

+ High S/N ratio (90 dB typical, 13 uV)

+ High ripple exclusion ratio (75 dB typical)
* No output electrolytic capacitors required
 Ultra-miniature package (SSOP-30)

Specifications
Maximum Ratings at Ta = 25°C

Parameter Symbol Condition - Rating Unit
Maximum supply voltage Voo max 4.5 v
Allowable power dissipation Pd max 500 mw
Operating tamperalure Topr =15 to +50 °C
Storage temperature Tsig -40 o +150 *C

Operating Conditions at Ta = 25°C

Parameter Symbol Cendition Rating Unit
Recommendad supply voltage Voo 3.0 \
Recommended load resistance R 1610 32 Q
Operating supply voltage range Vegop 1.816 3.8 v

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TORKYO OFFICE Tokyo Bldg., T-10 1 Chome, Ueno, Tito-ku TORKYOL THOJAPAN
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Operating Characteristics
atTa=25°C, Vo =3.0V,f=1kHz, 0.775 V = 0 dBm, R} =10 kQ (L.B), Ry =16 Q2 (PWR)

Rating
Parameter Symbol Condition - Unit
min | typ I max
[L.BOOST +PVSS + PWR]
locol | ICoft 0.05 1.0 pA
) leco2 Muting on 1.0 2.7 5.0 mA
Quiescent current
leco? Rg = 0, L.BST/PVSS off 4.0 8.3 12.0 mA
lcco? | Rg =0, LBST/PYSS on 4.5 86 12.5 mA
[PWR AMP]
Quiput powar Py THD = 10% 15 25 mw
Voltage gain VG1 Vg =~10d8m 15.7 17.7 19.7 dB
Channel balance VL Vo =-10d8m =1 0 1 dB
Total harmonic distartion THD1 Vo=035V 0.1 0.3 %
Output noise voltage Vno! Rg=0, DIN AUDIO 13 25 v
GCrosstalk CcT1 Vo =-10dBm, TUN = 1 kHz, Rg=0 35 45 dB
Ripple exclusion ratio SVRR1 'IYLCJ(I:IZ 1'30\'":';: 100 Hz, Vi =20 dBm, 60 75 dB8
Muting attenuation ATTy THD = 1%, Rg = 0 k2 80 80 dB
Beep output Voeeep | Vin=-16 dBm (sine wave) 1.0 a.0 mv
Output current offset Vocorr | Vin=0V,Rg=0 —20 0 20 my
Input resistance Ri 7 10 13 k2
IL.BOOST]
Voltage gain VG2 Vi = -30 dBm, boost on/off 3.2 =52 7.2 dB
Booste LBTS1 | Vi =—30dBm, t = 100 Hz, boost on 13 15 17 dB
LBTS2 | Wy =—30dBm, f= 10 kHz, boost on 3 5 7 dB
Maximum output voltage Vgmax | THD = 1%, boost on 0.2 0.4 0.6 A
Total harmenic distortion THD2 Vo = 0.1V, boost on 0.085 0.25 %
Crosstelk . CT2 Vg =—20dBm, Rg = ¢, boost on 25 30 dB
Output noise voltage Vyo2 Rg = 0, boast off 3 10 nv
Ripple exclusion ratio svRm [ [9=0 1= 100Hz Vg =20 dbim, 50 g0 dB
[L.BOOST + PWR]
Voltage gain V@3 ViN =—=30 dBm, t = 1 kHz, boost on/off 8 10 12 dB
Output voltage Vo1 ViN ==30dBm, f = 100 Hz, boost on 0.13 0.23 0.33 v
Total harmenic distortion THD3 Viy = ~30 dBm, I = 100 Hz, boaost on 0.14 0.5 %
Crosslalk CT3 Vo =—20dBm, Ry =0, boost on 25 325 dB
[L.BOOST + PVSS + PWR]: When Vg1 is maximum
PVSS voltage Vopvss2 | Vin =30 dBm, PVSS2 =325 =37.5 =425 dBm
orss W | s | # | » | w | @
PVSS distortion THD pygg | Vin = —40 dBm, PVSS2 0.55 2.0 %
PVSS starting input Vinpyes | PVSS2 —41 —48 -51 dBm

Note: * Boost levsls relative to 1 kHz
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Pin Assignment and Block Diagram

PRE GND B)
~
MIX 0OUT{ (7.}

MIX 0uT2 CB)

PWR

PWR

PWR

VREF

18Kk
Ak,
v
100k
INt (4
H.p2 (5 )—
18k

ARA
Lk
AL
wr

A +A \64 FWA
AN 23) PWR
$ 10Kk
@ + 22) PWA
10\ +B 21) PHR
=

(9) vee

RIPPLE

FILTER

BOOST SwW

CUT1

GND

ouTC

ouTe

19) PVSS SW

@ PVSS S.C

(17) A.F ouT

@ R.F CONT

401329

Unit (resistance: Q)
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Test Circuit

|
HP 1
g Lg 1Bk 2.pu 2.2k
ol o
o ol AW
2+ o s ‘ 100k P2
T 7 I '
ia l 0.1u
!
6— DET

(5 )—w oET 2
HPE N LBk ! aam

LOW BOOST gfFF
SW

PRE.GND s) Low 63 o
BOOST N 20K o ON
- - +
MIX :‘ = 7 2.2m -]
——H—{7 p— +A \EB {
1k ouT1 0.I15.u“
MIX 2 1.';_:.'k
* €/ AN 23 =45
1n 10k 5
10k = (o) +C
49— 8
1k
L Fo
10k & {11}
10k
30k
+ G‘E\
3.3

3.3

Vi Bee
DC) VREF CONT
‘QO_ H—{14 [oeT RIPPLE—€7 - RF ouT
J’ 22u 4.7n

T nt +
H £5 % BEEP FILTER—GS RF CONT
10k

A01330

Unit (resistance: €, capacitance: F)
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Applicatlon Circuit

POWER : MUTE Ycc

¥ oFF
A12 100k

265 * DET 2
3. 3.
LOW BOOST gfFF
o SW o———
e
_L o ON
e =
- (} 2.2 = a,2
ouTi1 cie A7 ;1,
., 10.15u ]
owr
15k
23 T[|18 w.P
PWR | 0.33e
GND O’UTC RB

ik

10k
c? A0k

-

J’ A3 100k
y ci2
oE | *
DET1 DET RIPPLE—Q? RF oUT
4.7 48
c1o0 ci1
BEEP INO =15 ' BEEP FILTER——GE * RF CONT
O.1m 10k 4. 7n

AQ041334

Unit {resistance: Q, capacitance: F)
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PIn Functions and Equivalent Circuits (Voe = 3.0 V)

Unit (resistance: Q)

Pin No. Symbol Vpe (V) Equivalent circuit Pin function
20k
1 PWR SW 0to0.7 4s * Applying Ve 1o pin 1 turns the 1IC power on.
AQ1332
1.1
IN2 « Low boost input pin
IN 1t 11
To the mixer
amplifier
AD1333
18k
LP1 1.1
3 HP + High-pass input pin
5 HP2 1.1 @ i
8.8k
A01334
6 PRE GND
11
’ MIX OUT 1 « Low boost and buffer output pin
-] MIX QUT 2 1.4
To the mixer
amplifier A01338
oo . .
9 PWRIN 1 1.1 e « Power input pin
11 PWH IN 2 11 + The input resisiance is 10 kQ.
@ 10k o
-
401338
300 . .
@ = Power amp common input pin
10 PWRINC i * Connect to Vref in normal operation
1k s
AD1337

Continued on next page.
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Conunued from preceding page.

Unit {resistance: Q, capacitance: F)

Pin No. Symbol Voe (V) Equivalent circuit Pin funclion
300
12 Vger OUT 1.1 Sp * Fixed bias of 1.1 V
AD1338
300
13 VHEF CONT 1.1 + The VREF CONT pin, 11V
1k A 1k
A01339
14 DET 1 0013 * AVLS operates at0.65 V or higher.
AOL1340
ol Beep input pin
15 Beep IN 1.1 . .
* Only operates when the muting function is on.
I 10k
AQ13414
3.9k
16 R.F CONT 22 « The R.F. CONT pin
36k
ToRF
hGr1342
ax
17 R.FOUT 2,65 * Setto a bias of about 0.88 limes Vgc.
3ge A 300
AD1343

Continued on next page.
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Continued from preceding page.

Unit (resistance: Q, capacitance: F)

Pin No. Symbol Vpe (V) Equivalent circuit Pin function
@ v » Smoothing pin used when PVSS is tumed on
18 PVSS S.C 0107 :I__ and off.
200k
or HL
AD1344
To L.B control switch
+ PVSS is turned on by the power output signal,

19 PVSS sW Ot and turned off when grounded.

ADL34AS5
20 Voo
21 PWR OUT 2 1 = The power outpul pins
22 PWR OUT C 1.1 = The LA4805V drives headphones with pin 22

' used as a common centar. (No electrolytic

24 PWR OUT 1 11 capacitors are used in the output.)

AQL34E
23 PWR GND

aoe * The low boost function is turned on when this
25 LOW BOOST 3W Ow1.0 pin is floating and turned off when itis
60k connected to Vref,
nr
AQ 4347
1 vco
Tiook
26 DET 2 050013 » ALC cperates at 0.65 V or higher.
To ALC drive
ADi348
7P
50K ]

27 LP2 11 @ nr 47K « Low boost secondary low pass pin

AD1349

Continued on nexlt page.
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Continued from preceding page. . .
) P P Unit {resistance: Q)
Pin No. Symbol Voc (V) Equivalent circuit Pin function
ace
28 LOW BOOST NF 1.1 @ * Low boost NF pin
4
Tk S
AD1350
28 L.P1 1.1 * Low boost primary low pass pin
AG138t
= The muting function is on when this pin is
30 MUTE SW Q22 lioating and olf when connected to Voo
through a 100 k< resistor.
AQ1352

External Component Functions: Recommended values are indicated in parentheses.

« C1,C3(1t04.7 uF)
. Input coupling capacitors

= C2,C4 (2200 pF)
- Input high pass capacitors. The high region gain when low boost is on is determined by the IC internal 18 k2 resistance
and these external _2200 pF capacitors.

+ C5,C6 (0.1 10 1 uF)
Mixer amplifier 10 power amplifier coupling capacitors

+ C7,C8(3.31t0 10 uF)
Reference bias (Vref) decoupling capacitors

+ C9 (10 to 22 uF)
Determines the PVSS recovery time,

» C10{0.1t0 1 pF}
Beep input coupling capacitor. Be sure that this capacitor does not attenuate the beep signal.

« C11,C12 (4.7 t0 10 uF)
Ripple filter capacitors. Care is required selecting their value, since although increasing the capacitance increases the
ripple exclusion ratio, it also increases the rise time when the power is turned on.

+ C13(3.3t10 4.7 uF)
Smoothing capacitor for PVSS on/off switching noise

No.4469-9/17
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* C14 (0.22 to 0.47 uF)
Coupling capacitor that accepts the power output signal and inputs that signal to the PVSS function.

« C15 (220 pF)
Power supply line decoupling capacitor

* C16, C17, CI18 (0.22 t0 0.47 uF)
QOscillation suppression capacitors. We recommend using film capacitors.

« C1%(2.2t0 4.7 uF)
Smoothing capacitor for low boost on/off switching noise

« C20(3.3t04.7pF)
Determines the low boost attack time. Increasing the capacitance increases the attack time.

+ C21,C23 (0.1 uF)
Low pass capacitors used with the low boost function

* C22(221t04.7 10
Low boost amplifier NF capacitor. Values in excess of the recommended range will slow the low boost amplifier’s rise
time and may cause noise spikes.

» C24(0.1t0 1.0 uF)

Determines the muting time. See the “IC Usage Notes” section for a discussion of the muting time when the capacitor
C24 value is varied.

+ R1,R2 (10 k)
Mixer amplifier load resistance and power input adjustment potentiometer.

* R3(100k to 1 MQ)
Smoothing resistor for PVSS on/off switching noise

* R4 (50 k to 200 kQ2)
PVSS level adjustment resistor

* R5,R6,R7 (11043 Q)
Power amplifier oscillation suppression capacitors. We recommend using film capacitors.

* R8, R9 (15 k)
Power output signal bias resistor for PVSS operation

* R10 (20 kQ2)
Determines the pin 25 bias when low boost is off.

* R11{1.5kto 2.2kY)
Determines the low boost amplifier's voltage gain.

* R12 (100 k&)

Determines the pin 30 bias when muting is off (and PWR is on).

We recommend using a 100 k€2 resistor for R12, since the muting switch pin (pin 30) threshold area is determined by
this (100 k€2) resistance and the IC's internal 300 k€2 resistance.

No0.4469-10/17
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Usage Notes and Operating Principles
12dB

1. Beep function operating principles  Signaltom ] (9 @ N

microprocessor

@

B

VA

2.2 (R3,5)
J;Dﬂp- (C9,11)

Vo EERL

13

2.2 (R4)

.Iﬂ;o.aa,u (C10)

Unit {resistance: £, capacitance: F) i
VREF
+ The figure above shows the beep function block, which is designed to cperate when muting is on, i.e., when pin 16
is open.
The output voltage generated at Ry at that time is given by the following equation.
=— L
Vo= R 13k+1k < VA
For example, when Ry is 16 Q and V, is 0.5 V: (V4 is adjusted by the pin 9 input level.)
16 Q

Vo=Tg@e3krik X05V=2mY

« While the beep output Vg is determined by the formula above, it is influenced by the capacitor and resistor used to
form the PWR output oscillation suppression function. Therefore, when using the beep function, it is necessary to
make the impedance due to the pin 13 capacitor C10 smaller than the impedance of capacitors C9 and C10 on pins

12 and 15, since pin 13 is a common output. Which is to say, the capacitor C10 must be larger than the capacitors
C9 and C10.

2. Muting time
Unit (resistance: Q)

MUTE ON —=OFF MUTE OFF=ON

il

ts OFF ~ 1sON

)

+ The figure above shows the waveform when the muting function is turned on and off. The ts on and off times here
can be changed by the capacitor Cr on pin 16. While the recommended value for Cr is 1 fF, note that reducing this
value can lead to increased impulse (“pop™) noise.

N0.4469-11/17
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» The table below lists the ts on and off times for different values of Cr.

Cr ts OFF ts ON
0.1 uF 15ms 3zms
1.0pF 150 ms 30ms
2.2 uF 300 ms 56 ms

3. Boost level when the low boost function and PVSS are on

To the low boost amplifier

------ > When PVSS is on

To PVSS

LOW
BOOST
Control

9

PVYSS SW

When low boostis on

AD43%23

« Normally, the 100 Hz boost level with respect t¢ 1 kHz is 15 dB when low boost is on, However, the LA4805V is
designed so that the 100 Hz boost level with respect to 1 kHz is 9 dB when both PVSS and low boost are on. PVSS
is turned on when the power output is input to pin 19, and the low boost level is determined by adjusting the DET
as shown by the dotted lines in the figure. (See the separately provided detailed data describing the state where
both low boost and PVSS are on.)

« The graphs below give a simplified view of the fi-VG characteristics.

[dB}

VG

4. PVSS

To the mixer amplifier

[dB]
i 3
1
'\ 15dB VG )
! 1
I 4a8 I
: 1 ] :
1 1
| ' ! : i
H 1 —_ ; I )
100 1k E5¥X 10k 100 tk 10k
fi[Hz] fi[Hz]
Low boost on Low boost and PVSS on
AG13B4
| :
[ 1
1u PWR PWR PWR
. A c B
24 21
16 16
MIXx ouTts{7 Y W
151&5 £ 15k

Unit (resistance: 2, capacitance: F)
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» As shown in the figure above, PVSS is designed so that PVSS is operated and turned on by inputting to pin 19 the

mixed power outputs through 15 k(2 resistors. When this input is grounded, PVSS is turned off.

* PVSS switching can be changed by an IC internal 30 k2 resistor and an external (150 kQ) resistor. When this
function is used, Vg is set to 45 mV by passing the mixed signal through a 150 k< resistor at PV5S1, and is set to
10 mV by passing the mixed signa! through only the 0.22 uF capacitor at PVSS2. (Detailed data is provided

separately.)

* The graph below gives a simplified view of the Vi-V characteristics and the output V5 when Rp is varied.

[mV]
PVSS1
Vo
ABMY fmmmmmmansg
I
1
10myf---- t
| Pvssz
1
-30dBm
Vi[dB]
, leco - Vee
0 Rg=0
Rp=10k0
16
E A
To12 ’//, 5
§ L2
= B 0.4
.-98 //
0.2
4 IMUTE
o Iccosray o
0 1 2 3 & 5 6
Supply voltage, Voo =V
; VG ~f
6 Low boost and PVYSS on
Veg=30V
12 Vi =—40 dBm
——\ AVLS on

" \ Ry =10 k2 (Vol min)
"l’ 8
s LN
-
g 4
: \
&
- =
=] b1
g \ A
" N
q
NG
_3 2
7100 3 571k 710k < &

Input frequency, f; - Hz

" Iccostey —HA

Voltage gain, ¥G - dB

Output noise voltage, Vo - HY

Rp Vo
50 kit 25 mv
100 k(2 35 my
150 kQ 46 mvV
200 kQ 56 mv
VG -,
24 B
20 Vee=3.0V
-"\ Vin= ~40dBm
16 h, R, =10k{l (Vol min)
\ Ci=1,F
12 \\
8 \\
4 |
i On
o -
N -
N vd ]
-4 Off T
1
-8,
2 > 710 IR 3 5 "ok
Input frequency, f; - Hz
Vno - Vee
1w L.B
7 Rg=0
5 Ry, =10k (Vol min)
10 - Low boost on
5—
Low boost off
1.00 1 2 3 4 5 6

Supply voltage, Vee -V
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20 SVRR - V¢ 7 VG - Vee
L.B 16 Low boost and PV8S on
fr=100Hz Vi = 40 dBey
&5 ~40 Ver= —20dBm @ f;=50Hz
. Rg=0
% -50 L TUN 1004z FILTER 2
% Low boag; on Vol min c:|> -
g %o — >
: |
'g =70 w 10 >
2 g i
§ -80 3
I Lo boost o >
& e — 8
L -90
-1
mO 1 2 3 4 5 6 6(Il 1 2 3 & S 6
Supply voltage, Ve - ¥ Supply voltage, Ve -V
VG~ f; VG - Vee
20 24
PWR AMP
fi=1kHz
fo]
Vo= ~10dBm
2z 0
16 §¢ R.=160
g A g |
1
o G 20 i
> >
i —@‘1 Qus, ; :
& w-|pwa S 5 i
g 10k s 2204 g . i
y 8 To.33uF | L '8
: et |
=] .
F
g 4 SWRAI;I]O}:IB TT oW : [-?"5 1 g 16
o=-— m My ‘—‘v“jv
Voe=3.0V b 220
olRL=160 Voo .
T3 Sy 23 571k 23 57 wokd 3 8 145 1 2 3 Z 5 5
Input frequency, f; - Hz Supply voltage, Vo - V
CT-~f Po-V
50 L az 0~ Yoo
PWR AMP
R =160
28}, L o
50 f, = 1 kHz AW =
]|301h channels on @V
- 5 2 ' .
40 [ P
S " 20 ]
’ 2 pd
b_ 30 £ 16
= g / /
E 2 4 /
8 20 5
% E /
PWR AMP & 8 1
10| Voe=3.0V I
“
Vo= —16dBm
o|BL=160
3 5T 2 571k 23 5710k 23 5 % 1 2 3 4 5 6
Input frequency, f; - Hz Supply voltage, Vo - V
THD = Vi . Vo —Vee
2 PWR AMP | PWR AMP
Vee=30V / ! Rg:ﬂ {Vol min)
® 101 6=1kHe / 5 5 DIN AUDIO
] R =160 1 =]
g L
2 B.P.F = 400 Hz to 80KkHz |
& - 3 Both channels on % 2
¢ P! o L.B+PWR (Vol max)
B o ! ]
g ' g w0 PWR cnly
3 5| £ 9
) 9 u
» 5
oo Ny :
E| 7 & 2
e 5
3
2l ‘ 10
-60 =50 -40 -30 -20 -10 0 o] 1 2 3 4 5 6
Input voliage, Vp, —~ dBm Supply voltage, Voo = V
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/

st

- SVRR - Voo
PWR AMP
fr=100Hz
M Ver=-20dBm
5 S0 Crp=4.TuF
& Vol min (Vref)
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g
E
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&2 .
S: 80
2
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1 2 3 4 5 6
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1
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RL=160 R/
fi= 1kHz o
> <
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i ‘m
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o 5
Fo Vs )
g 2 pd ?\1‘5‘5/
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8 c

lips when ¥y is ~75 dBB or greater

e\u wy O
\

1
[
[«

-5¢

-40 -390 -20

-10 4] 10
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£.0
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Vin=—16dBm
R;,=160

3.6

"]

3.2

2.8

2.4

-‘--hq\

Beep output voliage, Viy Beep —mV

2.0

1 2 3 4
Power supply voltage, Ve - V

Veont16—Vee

bt
4.0
3.6

Vg =-10dBm
Muting on/off threshold region

3.2

2.8

2,4
2.0

1.6

1.2

Pin 16 voltage, Voonr16 -V

c.8
Q.4

2 3

4 5 6

Power supply voltage, Vo - V

Ourput voluage, Vg - V
Becp output voltage, Vg Beep —mV Total harmonic distortion, THD - %

Beep output voltage, Vg Beep —mV

ton: loFE— S

) Vo, THD =V
5 L.B+PWR 7
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2 Vol max
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/ | O a
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] L
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ICCO -Ta
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E
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g 1
3 e \|
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o
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~40 -20 0 20 40 60 a0 1w
Ambient temperature, Ta — °C
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20 =
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) "\
]
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g
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i
o
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£
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B No products described or contained hersin are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power contrel systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO. LTD, its affilates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expsnses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such clim or
litigation on SANYO ELECTRIC CO, LTD, its affilates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

W Information (including oirouit diagrams and cirouit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantees

are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties,
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