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Monolithic Linear IC 
2 - C h a n n e l P r e a m p + P o w f . r Amp f o r 

3 V JfeCtmjHONE U s e 

The LA4580M is a single-chip pre/power amp IC designed forf 3V auto r^vdrse 
stereo headphone use* '|| /'./ 

Features / / 
. 2-channel IC containing preamplifiers and power̂  amplifiers...Ojn a ^Irigle chip. 
. On-chip electronic switch for f o r w a r d / r e v e r s e . / / 

(Time required for forward/reverse select can be d&ntrdlled :b/ an external 
capacitor.) /V V 

. On-chip LED driver / / 
• 20-pin MFP package ,-• ' 

Maximum Ratings at Ta=25°C 
Maximum Supply Voltage Vqq max 
Allowable Power Dissipation Pa max. 
Operating Temperature Topg 
Storage Temperature Tstg ,' 

400 
-20 to +75 

to +125 

unit 
V 

mW 
°C 

Operating Conditions at Ta=25 C 
Recommended Supply Voltage 
Operating Voltage Range \ vcc ^ 
Recommended Load Resistanq&Z RT 

vcc 
unit 

3 V 
1.8 to 3.6 V 

16 to 32 ohm 

Operating Characteristics 
Preamp: 10kohms rain typ max unit 
Voltage Gain Open loop 75 86 dB 
Voltage Gain VG Cloagd loop,Vo=0.2V Hi.5 dB 
Maximum Output Vql^age Vo THD=1* 0.35 0.45 V 
Total Harmonic Mstort io fe THD •Vd=0.2V 0.06 0.2 % 
Ripple Reject Br .:fr= 100Hz, Rg=2.2kohma 

VCCr="10dBm 

HO 50 dB 

Equivalent Input h t:!; V»I Rg=2.2kohms,B.P.F.=20Hz 1.0 2,0 uV 
Noise Volt&g£ 

V»I to 20kHz 
F/R Crosstalk ^ • CTr/H Rg=2.2kohms,Vo=-3d Bm 60 70 dB 

Continued on next page. 
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Jc&tgjtting nnmitftefil tpt'C pioduted 

'"̂ c t̂Mffcevert \c> be ticcui.uft AMCJ 
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Case Outline 3036B-M20IC 
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Specifications and information herein are subject to change without notice. 
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LA4580M 

Continued from preceding page. 
Power Amp: - R^=;32ohna(pure resistance) 
Output Power Po1 THD= 10Jt, Rt = 16ohma 

Po2 — 
Voltage Gain VG 
Total Harmonie Distortion THD 
Input Resistance r^ 
Output Noise Voltage VN0 

Hippie Rejeotion Rr 
Crosstalk between Channels CTCH Rg=0,Vo=(h55V 

Pre+Power Amp 
Quiescent Current Ipoo EQ+Power 

min typ max unit 
28 HO mW 
15 20 mW 
26 2$ 32 dB 

% 

2g/ 3^ 3$ kohm 
Rg=0,B-P*F.=20Hz to 20kHz / / 32 uV 
fr=100Hz,Rg=0,VCCr=-1OdBm HQ $0 dB 

30 dB 

THD=10J{,RL=32ohiD3 
Vo=0,18V 
Po=1mW(0.18V) 

R/L Crosstalk 

test Ciroult 

CT CH Rg=2.2kohma,Vo=-3dBm 
n. 9? 16 

9 vcc ' 

mA 
dB 

Output 

3o 4d 6o - iter 
Anbient Temperature,Ta - °C 

N o . 2 1 5 7 - 2 / 8 



LA4580M 

Saaple Application Circuit (1): Power Input capacitor method 

-oVcc 

Output 2 

Sample Application Circuit (2) : put t^paoyifr common method 

// - W ^ ^ t t d 
f^r^WV^" t—— r—ovcc 

| 47u 
W I—I 

I J 
*7u 

O F 

P 
iAi ffei -ph i?Vi nil f̂ i f/n 

LED! 

,1A 4 5 6 0 M 

Q 
1u 

C17 £ 47U ^ 

output 1 —o 
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LA4580M 

Description of External Parts [Power Input eapaoltor method] 
CI: Electrolytic capacitor 

CIS3 

c> ar 
w 

<3> Vcc 
Connected to v i r tual GND reference voltage 
generation pin 15. The capacitor value is 
33uF or greater. The C1 i s as to be 
charged rapidly from GND pot^fljsiai5^oHjPProxi-
mately 0.7V. 1 

C18: Electrolytic capacitor, 

/ 
A , . 

I f 4 

tow ^r 
2mA max jn ae 

© -

<S> vcc 

Used for r ipple fij^t/r a i ^^ I^g l^ t e^^o the 
preamplifiers and kC^s The tfppaoitor 
value i s 47uF can be 
drawn from pin ^ ^ u t j W ' ^ ^ H d bp rioted that 
current draw f fok piri':%^a.|©es ftf^/inorease in 
voltage drop ^gjnos^^^^^and/^' ' causing the 
voltage on 15l|o d1§bp aî d the power amp 
output pow$r to / / 

C2: Used to set F/R switching time/%/ 7 0 ' * j | a j i i c i t V a l u e of 1uF gives 
switching time t of approximately O^^^pecond^/Switching time t is 
increased by approximately 0*l6/s^Con4 witl^every additional 1uF of capa~ 
citor value, / / # .// 
(Refer to F/R Switching Time/V^Tii^^^apcitoy^haraoteristio,) 

03,04,05,06: Used to prevent e^J^rn^ |p®lff- f r^/mix ing in. The capaoitor 
value is fixed p ^ o n l i ^ ^ o ^fiie fi^uency characteristic of the 
playback head*//7 / / 

C7,C8: Negative feedback cf|4citc|g*, 1%uF of'/ess. The lower limit is deter-
mined by the low cjfyoff / / 

09,010: Used to determipl/the^^^^k eqy^izer characteristics* 
011,012: Preamp output we retibmmend using a capacitor of 4̂ 7uF, 1 

to 10uF, : 

013,014: Used to prevent padiatidft and power amp oscillation from occurring• 

VRl 
10k <0 pNSO 

tit / 

\jU 

21 

r p» recommend using a capacitor of lOOOpF. One 
/|iate of the 013 and C14 may be connected to 

//iFirtual GND pin 15 or preamp GND pin 20 
//according to your intended printed c i rcu i t 
/ pattern so that the LA4580M exhibits better 

characteristics. 
Conn^fc to pin/15 or pin, 20. 

C15/616' ,ai| out|u% capacitor. We recommend using a capacitor of 220uF. 
C ^ / P o # ! ^ a e ^ a p a 4 4 o r . We recommend using a capacitor of 220uF. 

6i^edp.oop |siln setting resistor. R1*R2r82ohms gives a gain of 41dB/ 
// 

to ermine the playback equalizer amp characteristics, 
R4,R6: Us^tftrtjltermine the playback equalizer characteristics. Since R3,R4 

(or M>p6) are not only used to determine the frequency characteristic 
but also used as DC feedback res istor , do not oonnect a capacitor in 
series to block DC components* I t should be noted that an increase in 
R3,R4 (or R5,R6) may cause an increase in output DC offset of the play-
back preamp, increasing the noise that is generated at the time of FWD/ 
REV selection. 

R3+R4 (or R5+R6)=500kohms max. 

N o . 2 1 5 7 - 4 / 8 



LA4580M 

R7tR8: LED current limiting resistor 

o vcc 

h - SW1 oh,SW2 off 

Used to limit the current flowing in the LED, 

IT 
VCC - VLED1 VCC " VLED 

R7 R8 

VLED1>VLED2 ( a t LED 0N m * ¥ f f 

' V 

Forward^voftage=1V 
L L E D pax"4< 

p in 

When the LEDs are not used, 
pin 14 may be l o f t open. 

Pin 1 GND level Pin tiopen level 
SW1 on / 
SW2 of f // 

Oscillation of power amp (When a headphone is mounted) 
I f osoillation occurs with a headphone mounted, connect a %pacitpr of 22000pF 
across the headphone, 

F/R selection M 

The preamp input selection can be made by bringing pi$* 1 to open state, GND 
level, ,r"• >• 

P i n ® open Pins^V ©ON -v"!-!. 
Pin {y) GND Pins ©ON /./ 

When F/R selection is not made i t that both of pins (T) (2)are 
- j - - rf^/^'-i., -JimM^A l e f t open. In this case, pins(^ ^ V f i l y art1 

Bias voltage on each pin of LÂ SBOM, 

as ^$put pins* 

P i n N o . V c C = 1 . 8 V • • V ' C C « 4 - 5 V 

1 0 " 1 . 0 ~ 1 - 3 2 2 

2 1 . 3 3 1 - ^ 0 1 ' ' " f ^ S ^ b . o i . / ' . M , 3 2 9 - 0 , 0 1 1 

3 0 : 3 4 3 . . L - . . ' . 2 . 1 1 9 

4 " / 2 - 1 2 3 

5 0 - 8 5 1 . 4 . 4 2 . 1 5 6 

6 // 1 . 5 1 5 2 . 2 1 9 

7 1 . ^ 4 9 i / t 9 9 4 - 2 3 7 

fl / ; - 3 3 3 2 . 0 1 6 

¥/ 6 6 ^ , : / / 0 - 9 4 7 1 , 4 8 5 

/q/ V G G 

// ' 3 - 0 0 4 , 5 0 

/ / i 2 t ; 1 - 0 0 2 1 . 6 3 9 

1 . 3 0 7 1 , 9 6 0 

... 0 , 0 1 0 0 . 1 2 5 0 . 2 6 6 

0 . 8 4 7 1 . 4 2 4 2 , 1 4 8 

1 f t . 0 . 9 1 0 1 - 4 8 8 2 . 1 8 9 

. 0 , 8 5 1 1 . 4 3 2 2 . 1 3 5 

. V 0 . 8 5 0 1 . 4 2 7 2 . 1 2 0 

0 . 8 4 8 1 . 4 2 3 2 , 1 2 3 

2 0 _ ^ G G G 

No.2157-5/8 
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u l«o- - Vcc 

t 
• w 

O 
g 10 

M 

i t 
t 
u 
3 « 
•J 
S * 

5 2 
3 

Pre+pover amp Rg=2.2k$2 (preamp) 
i =0v (preamp) 

100 
> 
, >30 
£ 

•o • 
o ® 
o (d as* 

5a 
3350 

V V ^ 

H 

1 2 3 6 5 
Supply VoltagefVcc - V 

THD - V0 

20 

Preamp 

10 10& 

VG,VG0 - fj 
— r ^ 

/ j . 

V C C = 3.OV 
-Rl= 10k ft 

N 

0 

^ l ^ p f 1 - W 
/ttfah 

g 70s •o 

Vcc^3.0v 
R/^:.2k|t 
/.^-Sdsll 

70 

§ 6 0 

« a 

30 
4> 
8 
« 
4) 20 r-t O. a. 
a to 

> 

® 

•H & 
•P 
Q. 

Output Voltage,Vo - V-
Rr - VCC / . 

VcCR=-10dBm/f=1D0Hi 
Rg = 0 
R L = 10k ii 

t 
Preaap; 

:r' 70 

3*? 

4 s0 
a 3 to •H +J O 
•o30 a 
PS 
4) 20 
H 
a 
a 
3*° 

to 

Q V rH flJ 
3 
a" M 

3 / / 0k •• 3 
Su^^ftdUage •vc'c - V 

5 6 

•fp,,. m - Ra 
>rea|| pt| IV" V c ^ v 

"'s J| VM^ A1 d B / 1 k H 2 NA0 
IF A yi=10kU 

f y 

v. 

Input Frequenoy,fl - Hz 
Rr - Vcc 

amp V C CR = -10dBm/1~ 100Hz 
Rq = 0 

52 Q 

f 
I 

100 3—? 1k 10* 

40 
> 3 

O 58530 
tt W 
A 

o 20 > 
4) 
a 0 

10 
4* 3 0. 
<3 

t 2 3 4 5 Supply Voltage,Vcc - V 
Vno - Vcc 

Power amp 1*9 = 1 
DIN 

] 
Audi o 

1*9 = 1 
DIN 

] 
Audi o 

Signal Source Resistance,Rg - ohm 
1 2 3 A 5 

Supply Voltage,V c c - V 

N o . 2 1 5 7 - 6 / 8 
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70 

60 

$50 
t 
B*o 

1 3 0 
« 

z20 
o 

to 

Power t , [ " T T . 
a^P. zzoo1 

CT - fi F/R Selection Time - C 

VCC=3V 

Vo=-5dBm 

067 

€ 0-66 

•o 2 3 5 too23 > 1* 2 3 5 m 2 3 5 
Input Frequently,f l - Hz 

F/R Se ect ion Level - V c c 

100k 

0 65 

* 0 64 
a 
o 
2 0.63 
8 
^ 0-62 
PC £ o.6i 

0 60 

Hysteraals 
F 

R ^ F 

TiBliJg Câ qtltaK- Vttiue, C .. 
yr 

%tf 

% # # 
!' - ' -:-"; 

).0 2.0 3 0 4,0 / 6.0.V-; 
Supply Voltage,VC C 


