| Ordering number : EN494G |

SANYO Semiconductors
SA//MYO R D;\TA SHEET

Monolithic Linear IC

LA3160 — For Car Stereo

2-Channel Preamplifier

Overview
The LA3160 is a 2-channel preamplifier for car stereo.

Features
o Two preamplifiers on chip.
o Fewer peripheral parts.
e Low noise.
 8-pin SIP package facilitating easy mounting.

Specifications
Absolute Maximum Ratings at Ta=25°C

Parameter Symbol Conditiens. Ratings Unit
Maximum supply voltage Ve max 18 \%
Allowable power dissipation Pd max 200 mwW
Operating temperature Topr -20to +75 °C
Storage temperature Tstg -40 to +125 °C

Recommended Operating Conditions at Ta=25°C

Parameter Symbol Conditions, Ratings Unit
Supply voltage Veo 9 \%
Load resistance R{ 10 kQ

M Ariy/and allt 'ANYO, Semicongugtor Co.,Ltd. products described or contained herein are, with regard to
Standard ~2anlic antt atended for the use as general electronics equipment (home appliances, AV equipment,
commuy catiomedlevice, offic equipment, industrial equipment etc.). The products mentioned herein shall not be
intendec “a® usel or any "Sp<cial application” (medical equipment whose purpose is to sustain life, aerospace
I instru. ant, pae' Zar coniroi device, burning appliances, transportation machine, traffic signal system, safety
ecimen atc.) that skial require extremely high level of reliability and can directly threaten human lives in case
failure ar malfunctioyi of the product or may cause harm to human bodies, nor shall they grant any guarantee
. =of. / 'you should intend to use our products for applications outside the standard applications of our
| Custs. who ig/cgnsidering such use and/or outside the scope of our intended standard applications, please
ceasult with us grior to the intended use. If there is no consultation or inquiry before the intended use, our
Customer shall/ioe solely responsible for the use.

W Speciiications of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate
the perforwiance, characteristics, and functions of the described products in the independent state, and are not
guarantees of the performance, characteristics, and functions of the described products as mounted in the
customer's products or equipment. To verify symptoms and states that cannot be evaluated in an independent
device, the customer should always evaluate and test devices mounted in the customer's products or
equipment.

r Co., Ltd.
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LA3160

Electrical Characteristics at Ta= 25°C, Vcc =9V, Rl = 10kQ, Rg = 600Q, f = 1kHz, NAB

Ratings
Parameter Symbol Conditions Unit
min typ max
Current dissipation Icc 4 6 mA
Voltage gain VG Closed loop 35 dB
Open loop, Vo =0.77V 76 80 dB
Output voltage Vo THD = 1% 11 1.8 \%
Total harmonic distortion THD Vo = 0.5V 0.1 0.3 %
Input resistance fj 70 100 kQ
Equivalent input noise voltage VNI Rg = 2.2kQ 1.25 2.0 wv
Crosstalk CT -50 -65 dB
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LA3160

Test Circuit 1: VO, VG, THD, ICC, 1i Test Circuit 2 : VGO

© OVee = 9V OVec =9V
47uF
10uF 1
OUT-1 ouT-
10kQ
IN1O
IN20
10uF
+ ouUT-2 T-2
+
ZZATUF 100kQ 10kQ

100Q2

Test Circuit 3 : Noise

CHL
Rg£2.2kQ
22.2kQ
o)
CH2
LA3160 LATA
' 35dB | 45dB
! /" a q>
I ‘40TAL GAIN 80dB / /
Application Circuit Example; QCar reo

ouT GND Vce  OuT
c9 c7
10uF R1 10pF
*t10v %M; *t10v
R5 R4
cs
100Q anieTiov 100Q
.—H—.
|- |-
2 7158 C10 C6 27 7ka
- 0.033uF 0.033uF 1%

| 87605 43 2 1\1
g cu LA3160 4 C5
Z%Z47uF 2%47uF
6.3V A o—AMA—o 6.3V
R7 R2
Chys 100Q 1OOQ+ c2
10pF 10pF
10V 1ov

c3 c1
1000pF  1000pF
IN  GND IN

Sample Printed Circuit Pattern
(Cu-foiled area, 67x50mmg2)
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LA3160

Function of External Parts

C2, C4 areinput coupling capacitors. In NAB equalizer amplifier, the gain at low frequenciesis high and 1/f noise
inside the IC is emphasized as output noise. Therefore, if the reactance of capacitor at low frequenciesisincreased, the
dependence of 1/f noise on the signal source resistance causes the output noise voltage to deteriorate, and the value of
reactance must be made small enough as compared with the signal source resistance. C2, C4 also influence the
operation start time and the adequate value of these capacitorsis 10uF. (Since C2, C4 of less than 4.7uF make the
operation start time longer, use C2, C4 of 4.7uF or more).
C5, C11 are NF capacitors. The lower cut-off frequency depends on the value of these capaCitors.
If the lower cut-off frequency istaken asf|_ :

C5(C11) =1/2n x f_ x R2 (R7)
If the value of this capacitor is made larger, the operation start time of amplifier is moredel ayed. The adequateval ue of
capacitor is 47uF.
The frequency characteristic of the equalizer amplifier depends on C6 and R4, R3(C10 and R5, R6).
The time constants to obtain the standard NAB characteristic are as shown below.

Tepe speed
9.5cm/s 4.75cm/s
C6 (R3+R4) 3180us 1590us
R3 C6 90us 120us

C8 is bias capacitor for the power line. C8 of 47uF isinserted at a point.as close to the power supply pin (pin 4) as
possible.

C1, C3 arefor preventing radio interference in the strong electric field; interference attributable to engine noise, and
blocking oscillation at the time of large amplitude operation. Theladequate value of'C1, C3 is approximately 1000pF-.
C7, C9 are output coupling capacitors. The adequate vale of C7,/C9is 10uF.

NAB element and determination of gain

Since the DC feedback is provided by R1, R2 of NAB element, which brings'about DC output potential at pins 3, 6, it
isimpossible to change the value of R1, R2 of NAB element greatly. Théerefore, when determining the gain, change
RNE with R1, R2, C1 (NAB element) kept,Constant.

R1
) ) R2
Pin2or Pin7
2 A7\F
RNE C1

(1) How to obtain RNE

Impedance Z of NAB g ement is
ro X/,
1/R1¥jowCl

1+ jWCHR1R2/(R1+ R2)}
1+ jwCl

R2

=(R1+ RZ){

For ageneral negative feedback amplifier circuit, A = Ao/(1+Aop) applies, and Z = A - RN F is obtained under
conditions of Ae>>AA>>1 (B Z RNF/ (RNF+Z), Ao = open-loop gain, A = feedback gain.
Therefore, e can use an approximation of RNE = Z/A.

A =(VG fonlkHz) times, (Set R1, R2 at approximately 100k<)

Each time constant of/NAB characteristic.

Tepe speed
9.5cm/s 4.75cm/s
T1 | C1,R1 3180us 1590us
T2 | C1(R1/R2) 90us 120us
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(2) Examples of NAB Constants

(a) Tape speed : 9.5cm/s for an 8-track recorder (Z, AG : at f = 1kHz)

100kQ
2.7kQ VG 30 35 40 dB
' _ RNE 180 100 56 Q
+ 47uF Z=5.9kQ
RNye  0-033uF
(b) Tape speed : 4.75cm/s for a cassette tape recorder
100kQ
'Y'SJA(Q VG 30 35 40 dB
+ =
ATuF Z=13.4kQ RNE 440 240 130 Q
Rye  0.015uF
(c) Flat amplifier
100kQ
' Z=100kQ N 35 dB
+47MF G 30 40
R 3.2k 18k 1k Q
RNF NF
VO — VIN THD - Vo
10 10
Vce =9V Vce =9V
5|RL = 10kQ £ / A|RL=10kQ
,|Rg = 6000 /_ v / ,|Rg=6000 [ 1/
VG = 35dB/1kHz r /~ (a) VG = 35dB/1kHz
> / A I 2 /
I /1 "4 // = I
90 7 /‘ 7 S 10
g 5 A, / A // g 5 N/ /
: 3 / 2 g7
S 3 \<,\°/ AA o 3 S
s Z \,:_2‘ X k= HI I
s p 7S g’
= /K : [
3 o / / g o1 s,
o 74 74 —_ . 00/7
/ / 3 NN /
5 v / p. |9 5 '('/y> NS
T/ V4 3 1/
2 Vv 2
3 5 01/ 23 5010 248 5 10723 5 100 o1 2 3 5 7 10 2 3 5
Input voltage, iy — mY Output voltage, Vo - V
VG = f f Response
% ‘ | [ ] vee :ngv 2 vee = 9kv
< VGo RL = 10kQ ol L R = 10kQ
8 //@g\;a = "Ry =600 < VG = 35dB/1kHz
G N 6 Rg = 600Q
3 o 8-track : R\ = 100Q2
I s, cassette : RNF = 240Q2
O} |
> ©
= 2 .
S &
5 g ‘\
G
> AN 52, 0
\\ o
30 ~ 4 N Cassette | |
~——T"
20 _g|For test circuit, see next page. 8-track
10 23 5 100 23 5 1k 23 5 10k 23 5 100k 10 235 100 23 5 10023 5 100 23 5 100k
Frequency, f — Hz Frequency, f — Hz
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Input resistance, rj — kQ \oltage gain, VG - dB \oltage gain, VG - dB

Equivalent input noise voltage, VN — uV

VG - RNF
50
cf. test circuit shown right
45 \
10 \ AN
\ o&
%
Y
di(} % \
35 K \
o q \\
252 3 5 7 100 2 3 5 7 1000
Feedback resistance, RNF — Q
VG - RNF
%0 cf. test circuit shown right
45 \\
40 \
35 N
30 \\
25 Flat amplifier
2 3 5 7 1k 2 3 5 10k
Feedback resistance, RNE — Q
ri—f
140
120
M
1 P o
T ™ |
100 -
\ 3]
=
\ =
80 \ §
Vce =9V ©
RL = 10kQ
801 Rrg = 600Q \
VG = 35dB/1kHz
Vo =0dB
409
10 235 doo 2 35 1k 23 5 10k/2 3 5 100k
Frequency, f — Hz
VNL — Rg
s Vee =9V
2 R = 10kQ
10 /,
5 /r/
3 —~
2 P
////'
A~
1.0
L=
—
5
3 - . .
2 cf. test circuit shown right
3 5 1K 2 3 5 10k 2 3 5 100k 2

Signal source resistance, Rg — Q

Test Circuit 1

100kQ
8-track
NAB (9.5cm/sec)
RNE 0.033uF
100k

Cassette
NAB (4.75cmisec)

0.015,F

Test Circuit 2

Cross Talk — f
7 Voe =9V
RL = 10kQ
Rg = 2.2kQ
40 VG = 35dB
N\ Vo =077V
50 \\
60
\ Channels 1, 2
70
80
10 23 5 100 23 5 1k 23 5 10¢ 23 5 100k
Frequency, f — Hz
Test Circuit 3
15Hz 30kHz

VG=35dB |« VG=45dB ———>]
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Vo - R VGo,l Vo - V
2.4 O L 100 16 CC.YO cC
Vce =9V
22| THD =1% 90 14
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Ambient temperature, Ta — °C

Proper cares in using IC

1. Maximum Rating
If the IC isused in the vicinity'of the maximum rating, even aslight variation in conditions may cause the maximum
rating to be exceeded, thereby’l eading to abreakdown? Allow an ample margin of variation for supply voltage, etc.
and use the I1C in the range wherethe maximum rating’is not exceed.

2. Short between pins
If the supply voltage/is/appliedwhen the space between pinsis shorted, a breakdown or deterioration may occur.
When installing the |C on the board.or applying'the supply voltage, make sure that the space between pinsis not
shorted with soldey; etc.

3. Breakdown of/l € attributable to invertedsinsertion
If the IC is jinserted inversely and operated, the |C may suffer from something unusual, thereby leading to a
breakdown or deteriaration of the |G/ When installing the |C on the board or operating the IC, check the marked
surfaceof/1C.

ProperCares to be taken for obtaining optimum operation of IC
e Set DC resistance ofiR1, R2/0f/NAB element at approximately 100kQ.
¢ Determine the gain by changing RNF without chaging NAB constant (Refer to Examples of NAB constant.).
o Supply-voltagecharacteristics are sufficiently considered, but supply voltage is recommended to be between 5V to
18V.
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B SANYO Semiconductor/Co.,Ltd. . assumeshno responsibility for equipment failures that result from using
products at values that/exceed, even mementarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listedhin products specifications of any and all SANYO Semiconductor Co.,Ltd.
products described/or/contained herein.

B SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor/products fail or malfunction with some probability. It is possible that these probabilistic failures or
malfunction could giverise,to accidents or,events that could endanger human lives, trouble that could give rise
to smoke or fire, or accidents,that could/cause damage to other property. When designing equipment, adopt
safety measures so that these kinds of accidents or events cannot occur. Such measures include but are not
limited /to/ protectivey circuits’ and error/prevention circuits for safe design, redundant design, and structural
design,

M In sthe event that,any /or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled aunder_any of applicable local export control laws and regulations, such products may require the
export licensedfrom the authofities concerned in accordance with the above law.

W'No paft oef this, publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photecopying and recording, or any information storage or retrieval system, or otherwise,
without theprior writtep’ consent of SANYO Semiconductor Co.,Ltd.

W Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification” for the
SANYO Semiconductor Co.,Ltd. product that you intend to use.

H Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed
for volume production.

H Upon using'the technical information or products described herein, neither warranty nor license shall be granted
with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellctual property rights which has resulted from the use of the technical information and products mentioned
above.

This catalog provides information as of April, 2008. Specifications and information herein are subject
to change without notice.
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