[ Ordering number: EN 494F 1

Monolithic Linear IC

1.LA3160

2-Channel Preamplifier For Car Stereo

Feature§ 7

. Two preamplifiers on chip

. Fewer peripheral parts.,

. Low noise.

. 8-pin S8IP package facilitating easy mounting.

Mazximum Ratings at Ta =25°C ‘ | unit
Maximum Supply Voltage veemax 18 \Y%
Allowable Power Dissipation Pgmax . . 200 W
Operating Temperature Topr -20 to +75 °cC
Storage Temperature Tstg ~40 to +125 °C

‘Recommended Operating Conditions at Ta = 25°C unit
Supply Voltage : Vee 9 v
Load Resistance Ry, 10k Q

Operating Chafa(_:terisﬁcs at Ta=25°C, Voo=9V, R = IOkQ, Rg=6000, f=1kHz, NAB
i . min typ max unit

Current Dissipation Icce 4 & mA
Voltage Gain VG Closed loop 35 dB
: Open loop,ve=0,77V 76 80 dB
Output Voltage vo THD=1% 1.1 1.8 v
Total Harmonic Distortion THD vg=0.5V 0.1 0.3 %
Input Resistance ri 70k 100k Q
Equivalent Input Noise Voltage
.  Vyp Rg=2.2k{ 1.25 2.0 v
Crosstalk (i y -50 -65 dB
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Test Cireuit 1: Vo, VG, THD, IQC; T
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Test Circuit 3 : Noise

Test Circuit2: VGqo

Unit {resistance: Q, capacitance: F)
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Sample Application Circuit 1: Preamplifier for Car Stereo

Ovee 13.2v

CH2
ouT

Unit (resistance: 0, capacitance: F)

IN GND

l Sample Printed Circuit Pattern )
(Cu-foiled area, 67X 50mm?)

)
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Function of External Parts
C2,C4 are input coupling capacitors. In NAB equalizer amplifier, the gain at
low frequencies is high and 1/f noise inside the IC is emphasized as output
noise. Therefore, if the reactance of capacitor at low frequencies is increa-
sed, 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 influ-
ence the operation start time and the adegquate value of these capacitors is
10uF. (Since C2, C4 of less than 4.7uF make the operation start time longer,
use Cz, 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 is taken as fy, :

C5 (Cll) = 1/27m -£1,R2 (R7)
If the value of this capacitor is made larger, the operation start time of amp-
lifier is more delayed. The adequate value of capacitor is 47uF.
The frequency characteristic of the equalizer amplifier depends on Cg and Ry,
R3 (C1p0 and Rg, Ry).
The time constants to cobtain the standard NAB characteristic are as shown below.

Tape speeq| 5.5 em/sec | 4.75 cm/ sec
C6 (R3+R4) - 3180 4 Bec | 1590 4 Bec
R3 Cé P0 4 sec 120 & sec

S

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

Cl, C3 are for preventing radio interference in the strong electric field, in-
terference attributable to engine noise, and blocking oscillation at the time
of large amplitude operation. The adequate value of C1, C3 is approximately
1000pF.

C7, Cg are output coupling capacitors. The adequate value of Cy, Cg is 1l0uF.

NAB element and determination of gain
Since the DC feedback is provided by R}, Ry of NAB element, which brings about
DC output potential at pins 3, 6, it is impossible to change the value of R;.,
Ry of NAB element greatly. Therefore, when determining the gain, change Ryp
with Rj, Rp, C1 (NAB element) kept constant, .
A1

AN
¥¥er

Pin2 or Pin'7 y —

Loy L

RNF a

. Unit {resistance: €, capacitance: F}

(1) How to obtain Ryp
Impedance Z of NAB element is

SR B
=T Ritgwer TR

1+ 3we1 [RIR2/ R1+R2)
m'*“”{ SE STy

For a general negative feedback amplifier circuit, A=po/(l+Ao8) applies,
and Z=A.RNF is obtained under conditions of Ac» A, AX1 (ﬁg-RNF/(RNF+Z),
Ao=open-loop gain, A—feedback gain) .
Therefore, we can use an approximation of Ryp=Z/A.

A = (VG for 1 kHz) times, (Set R), R» at approximately 100kohms.)

Each time constant of NAB characteristic

1800 spesq| 9.5 em/ sec 4.75 cm/ gec
T Cl, RI 3180 L Bec . 1590 K sec .
T2 Ci{RIZR2) | 90 £ Bec 120 4 Bec ‘
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(2) Examples of NAB Constants

Unit (resistance: £, capacitance: F)

(a) Tape' speed !:""9.5cm/sec,ffor an 8-track record'e‘r‘ (2,AG:at f=1lkHz)

VG 30 35 40 dB
|z=531 Ryr | 180 | 100 56 “ohm .
{b) Tape speed :. 4__.-_750m/sec;:f6r7 a cassette tape recorder
00k o -
VG 30 35 40 ds
Ryr | 270 | 240 | 130 | ohm
(c)' Flat amplifier
k
+ m Z=100k0) VG 30 35 40 dB
4Ty Ryp 3.2kl 1.8k 1k ohm
RNF
VO - Vi THD - Vo
10 —
Vo= R =W
oo o JE
g Rg=60002
T I va=35dB/ 1Ktz A - > E 3V%=35d5/ I kHz ;'
. “ 7’ 2
210 Fa ,// /’/’ E I
[ e P’ L 1-0
: s/ L/ g 3 |
3. /\Q p . y.aaw. E'., 5 é]q
> 2 V4 Va S g 2 -
o // / g /
204 Vi g 0
3. 4 P’ E 0.1 05%,
g 4 ALY ~ U | 1/
A 17 . G [/
3 7 3 |
0.1 5 10 5 1 0 & ‘o 7 3 5 1.0 _
: Input Voltage,vi - mV OCutput Voltage,vo - V -
© V6 - f f Response
[ | VCG_=9V
VGo ) RL= 10KQ)
& L] r G VG =235d8./ |kHz
N ™~ % __XQ | |rg=6000
CR) T N : o QQ:{ B-track: Ryp 1000
: 8 1 56 N - cassette : Ryp 2400
O &0 ®
> ! %
C? - o @8 ® N,
Y e
G g . N\
1] @0 b g
g Of/% "0
':é‘ | Yoo= N 2. 50m, sep|—| - ., Cassette |
RL: 10k Q) ~4I'For test circuit, = —
Rg=6000) _ |see next page.: R _B-track
0 £33 5 m 5 1k 235 ok 23 5 ypk 810 235 10 _1__‘.3 5 wk 23 E.._.Dk 23 5 yok

Frequency,f -~ Hz

Frequency,f - Hz
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Equivalent Input Nbi;e Voltage,

T ‘
Signal Source Resistance,Rg -

VG - RyF
% cf. test circuit shown right
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Feedback Resistance,Ryr - 0
© VG - Ryr
cf. test circoit shown right
g 45 P
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-
£ % AN
25 ‘Flat amplifier
5 & Fi k] 5 7 ok
Feedback Resistance,Ryr - 0}
riy - f
o
£
2120
1
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o
g \
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»n 80
e t
it \
& Vop==5V : \
» 60|RL=10kQ :
2 |Rg=6000) ; AR
E |vG=35¢B/ 1Kz
vo=04B
0 23 5 235 w 235 ;o 235 ou
Frequency,f - Hz
. VNI - Rg
2 7 Voo=9%v
[= | pulll
: R, =10kQ
=B}
z ol
>
///
2 <
’,’
1.0
/
—
E
3
cf. test circuit right
5 0Ok 2 3 5

w2

Crosstalk,CT - dB

Test Circuit 1

100k
2.7k 8-track
+ NAB(9.5cm/sec)
LTy 0.033p
RNF
100k

Cassette
NAB(4.76cm/sec) ‘

Test Circuit 2

Crosstalk - f

x Voo=wW
RLZZIORQ
VG=351B
“ Rg=2.2K}
Vo=0.77V
50 \\\
?c N Channels 1,2
n
&ao >0 ¢ | L ] 00K
Frequency,f ~ Hz
Test Circuit 3
E E 15Hz ~ Lz
VGA35dB = VG5B e

. U_nit (resistance; Q, capacitance: F)
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Vo - R V6o, I¢c,vo - VeC
24 = 00 61—
Voc-“?\(g/ VG= 3538
THD=1% Ry, =10k}
22 ¢ = |xHz ——— so?u R§=éOOQ
> | Rg=6000 7 9 i 2o
! 20 VG=35dB d LI 8 | \]GO )
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Load Res;stance,RL -0 Supply Voltage,Vee - V
2 6 VGo,Icg,vo i Ta |
_m?s Voo (Cyp 47 4F)
g 4
55&3/ Voo =5 g
- v R, = 10k} o
Oy iz Rg=6000) 30 &
e a8 VG=35d8/ 1kilz|  J
8 b oHD~r%1 -ﬁ“‘ﬁ "
[*7]
;0

| Prop
1.

Prop

hmbient Temperature,Ta - °C

er cares in using IC

Maximum Rating

If the IC is used in the vicinity of the maximum rating, even a slight va-
riation in conditions may cause the maximum rating to be exceeded, thereby
leading to a breakdown. Allow an ample margin of variation for supply vol-

tage, etc. and use the IC in the range where the maximum rating is not
exceeded.

Short between pins

If the supply voltage is applied when the space between pins is shorted, a
breakdown or deterioration may occur. When installing the IC on the board
or applying the supply voltage, make sure that the space between pins is not
shorted with solder, etc.

Breakdown of IC attributable to inverted insertion

If the IC is inserted inversely and operated, the IC may suffer from some-
thing unusual, thereby leading to a breakdown or deterioration of the IC.

When installing the IC on the board or operating the IC, check the marked

surface of IC.

er cares to be taken for obtaining optimum operation of IC

Set DC resistance of Ry, Ry of NAB element at approxlmately 100kohms.
Determine the gain by changing Ryp without changing NAB constant. (Refer to
Examples of NAB constant.)

Supply voltage characteristics are sufficiently con51dered but supply vol-

tage is recommended to be between 5V to 18V,
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B No products desoribed or contained hersin are intended for use in surgical implants, life-support systems,
asrospace equipment, nuclear power control 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 SANYQO ELECTRIC CO, LTD, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

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

B information (including circuit diagrams and circuit parameters} herein is for example only; it is not guarant-
eed for volume production. SANYQ 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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