
LINEAR INTEGRATED CIRCUITS 
L S 4 5 5 8 N 

P R E L I M I N A R Y D A T A 

D U A L H I G H P E R F O R M A N C E O P E R A T I O N A L A M P L I F I E R 

• S INGLE OR SPLIT SUPPLY OPERATION 

• LOW POWER CONSUMPTION 

• HIGH UNITY GAIN BANDWIDTH 

• NO CROSSOVER DISTORTION 

• NO POP NOISE 

• SHORT CIRCUIT PROTECTION 

• H IGH CHANNEL SEPARATION 

The LS4558N is a high performace dual ope
rational amplifier wi th frequency and phase com
pensation built into the chip. The internal phase 
compensation allows stable operation as voltage 
fo l lower in spite of its high gain-bandwidth 

products. The circui t presents very stable elec
trical characteristics over the entire supply voltage 
range and the specially designed input stage allow 
the LS4558N to be used in low noise audio signal 
processing application. The optimized class AB 
output stage completely eliminates crossover, 
distort ion, under any load conditions, has large 
source and sink capacity and is short circuit 
protected. 

Minidip SO-8 

A B S O L U T E M A X I M U M R A T I N G S 

Supply voltage ± 18 V 
v , Input voltage ±v

s 

v , Differential input voltage ± ( V S - 1 ) V 
Ptot Power dissipation at T a m b = 70°C Minidip 665 mW 

Micropackage 400 mW 
Top Operating temperature Oto 70 °C 

Junction temperature 150 °C 
T stg Storage temperature -55 to 150 °c 

ORDERING NUMBER: LS 4558 NB (Minidip) 
LS 4558 NM (Micropackage) 

T Y P I C A L APPLICATIONS: 

Balanced input audio preamplifier DC coupled low-pass active fi l ter 
(f = 1KHz, G v = 6dB 
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LS4I581 

C O N N E C T I O N D I A G R A M 
(top view) 

T H E R M A L D A T A Minidip SO-8 

R t h j - a m b Thermal resistance junct ion-ambient 120°C/W 200 C/W 
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L S 4 5 5 8 N 

E L E C T R I C A L C H A R A C T E R I S T I C S (V s = ± 15V, T a m b = 25° C, unless otherwise specified) 

P a r a m e t e r T e s t c o n d i t i o n s M i n . T y p . M a x . U n i t 

«s S u p p l y c u r r e n t ( * ) 1 2 m A 

I n p u t b ias c u r r e n t 5 0 5 0 0 n A 

T m i n < T o p < T m a x 8 0 0 n A 

R i I n p u t res i s tance f = 1 K H z 0 . 3 1 M f i 

V O S 
I n p u t o f f s e t v o l t a g e R g < 1 0 Kn 0 . 5 5 m V 

R g < 1 0 Kn 
T m i n < T o p < T m a x 

7 .5 m V 

"os I n p u t o f f s e t c u r r e n t 2 0 2 0 0 n A 

T m i n < T
o p < T m a x 

5 0 0 n A 

»sc O u t p u t s h o r t c i r c u i t 
c u r r e n t 

2 3 m A 

G v 
Large s ignal o p e n l o o p 
vo l t age .ga in 

R|_= 2 Kn 8 6 1 0 0 d B 

B G a i n - b a n d w i d t h p r o d u c t f = 2 0 K H z 2 3 M H z 

e N T o t a l i n p u t no i se v o l t a g e f = 1 K H z R g = 50n 
R g = 1 Kn 
R g = 1 0 Kn 

8 
1 0 
1 8 

1 5 n V f = 1 K H z R g = 50n 
R g = 1 Kn 
R g = 1 0 Kn 

8 
1 0 
1 8 

e N P o p c o r n no i se B = 1 H z t o 1 K H z 
R g = 1 0 Kn 
t = 1 0 sec 

1 0 
MV 

p e a k 

d D i s t o r t i o n G v = 2 0 d B R L = 2 Kn 
V Q = 2 V p p f = 1 K H z 

0 . 0 3 % 

v 0 
O u t p u t v o l t a g e s w i n g R|_= 2 Kn ± 1 3 V 

v 0 
Large s ignal v o l t a g e s w i n g R j _= 1 0 Kn 

f = 1 0 K H z 2 8 V p p 

T r a n s i e n t response R ise t i m e V , = 2 0 m V R|_= 2 Kn 
C L - 1 0 0 p F 

0 . 1 3 MS 

O v e r s h o o t 

V , = 2 0 m V R|_= 2 Kn 
C L - 1 0 0 p F 

5 % 
S R S l e w r a t e u n i t y g a i n 

R|_= 2 Kn 0 . 8 1.5 V/jus 

C M R C o m m o n m o d e r e j e c t i o n V , = 1 0 V 
T m i n < T Q p < T m a x 

7 0 9 0 d B 

S V R S u p p l y v o l t a g e r e j e c t i o n V , = 1 V f = 1 0 0 H z 
T m i n < T 5 p < T m a x 

8 0 1 0 0 d B 

C S C h a n n e l s e p a r a t i o n f = 1 0 K H z R g = 1 Kn 1 0 5 d B 

( * ) B o t h a m p l i f i e r s . 
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L S 4 5 5 8 N 

Fig. 1 - Open loop frequency Fig. 2 - Open loop gain vs. Fig. 3 - Supply voltage rejec-
and phase response ambient temperature t ion vs. frequency 

Fig. 7 - Channel separation 
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Fig. 8 - Transient response 
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Fig. 9 - Voltage follower 
large-signal pulse response 
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A P P L I C A T I O N I N F O R M A T I O N 

Fig. 10 - Mike/Line preamplifier for audio mixers (0 dB to 60 dB continuously variable gain) 

X LR 
INPUT 

2<A y | | — j — f a 

N o t e — T h e p a r t i c u l a r c h a r a c t e r i s t i c s o f t h e c i r c u i t o f f i g . 1 0 is t h a t u s i n g a l i n e a r p o t e n t i o m e t e r , t h e g a i n is c o n t i n u 
o u s l y v a r i a b l e i n a l o g a r i t h m i c m o d e f r o m 0 d B t o 6 0 d B in t h e a u d i o b a n d . 

Fig. 11 - Microphones nomograph 

SOUND 
PRESSURE LEVEL 

MICROPHONE 
OUTPUT VOLTAGE 

- NOISY FACTORY 

"l Pascal (Pa) =1newton / i 

9 0 ~f- SUBWAY TRAIN 
5-PIECE ORCHESTRA 
AT 10 FEET 

AVERAGE STREET 

1 p b a r - 1 d y n e / c 

NOISY OFFICE 

PRIVATE OFFICE 

AVERAGE RESIDENCE 

MICROPHONE 
SENSITIVITY 

Fig. 12 - Very Low-Noise mike 
preamplifier ( G v = 40 dB) 

560 pF 

Fig. 13 - Balanced input audio pre
amplifier 

339 



A P P L I C A T I O N I N F O R M A T I O N (continued) 

Fig. 14 - 20 Hz to 200 Hz variable High-pass 
f i l ter (G v = 3 dB) 

0 .15JJF 0 . 1 5 J U F 

, N < > - I H — I I 

Fig. 15 - Frequency response 
of the High-pass filter of f ig. 14 
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Fig. 16 - DC coupled low-pass Fig. 17 - Switchable HP-LP audio f i l ter 
active f i l ter (f = 1KHz, G v = 6 dB) 
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Fig. 18 - Subsonic or rumble f i l ter ( G v = 0 dB) 

Vout 

f c (Hz) C(juF) 

15 0.68 
22 0.47 
30 0.33 
55 0.22 

100 0.1 

Fig. 19 - High-cut f i l ter ( G v = 0 dB) 

• C2 

O V o u f 

f c (KHz) C1 (nF) C2 (nF) 

3 3.9 6.8 
5 2.2 4.7 

10 1.2 2.2 
15 0.68 1.5 
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LS4li8l 

A P P L I C A T I O N I N F O R M A T I O N (continued) 

5 Bu 

- t f 

Fig. 20 - Fif th order 3.4 KHz low-pass Butterworth f i l ter 
•C2 

I s t o r d e r 2 " u o r d * r 

For f r = 3.4 KHz and Rs = R1 = R2 = R3 = R4 = 10 Kn, we obtain: 

->n<i 2 n d o r d e r 

C1 = 1.354 

C1 = 0.421 

C2 = 1.753 

1 1 
2TT f c 

! _ 

2 IT f c 

J 
2TT f c 

= 6.33 nF 

= 1.97 nF 

= 8.20 nF 

C3 = 0.309 • 

C4 = 3.325 

1 
2 7T f c  

1 
2 , 7 T f c 

= 1.45 nF 

= 15.14nF 

The attenuation of the f i l ter is 30 dB at 6.8 KHz 
and better than 60 dB at 15 KHz. 

Fig. 21 - Six-pole 355 Hz low-pass fi l ter (Chebychev type) 

This is a 6 - pole Chebychev type wi th ± 0.25 dB ripple in the passband. A decoupling stage is used to 
avoid the influence of the input impedance on the fi lter's characteristics. The attenuation is about 55 dB 
at 710 Hz and reaches 80 dB at 1065 Hz. The in band attenuation is l imited in practice to the ± 0.25 dB 
ripple and does not exceed 0.5 dB at 0.9 fc. 

M E C H A N I C A L D A T A (Dimensions in mm) 

Minidip 

,n n n n, 
3 
L> U U LJ' 

SO-8 

n n nil 
0.635™* 

L 
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