Ordering number:ENN1236C

Monolithic Digital IC

LA3376
SA//MYO Pilot Cancel-Provided PLL

FM MPX Demodulator for Car Stereos

Overview Package Dimensi
TheLA3376 isamultiplex IC for usein car stereo applica=  ynit:mm
tions. It contains 2 functions of skip noise control and pilot  3193.g/p167

cancel and is packaged in 16-pin SEP

Functions

* Pilot canceler (level-follow-up type).

* Stereo noise controller (SNC function).

» High-cut controller (HCC function).

» Automatic selection between stereo and monaural.

» VCO oacillation stop

* Forced monaural function (stereo lamp off, pilot cancel
and HCC function hold) of reception mode is realized
by disconnecting pin 10 fromV cc.

8.8max

6.5

2.2min
3.6

SANYO : SIP16Z

Method of forced monaural at stereo reception LA3375
PIN 8 GND o
7.3V or more applied to PIN 7
PIN 11 GND
PIN 10 disconnected

Features
* Low distortion (0.05% typ 300m:

quire extremely high levels of reliability, such as life-support systems, aircraft's

5, or other applications whose failure can be reasonably expected to result in serious
or material damage. Consult with your SANYO representative nearest you before using
products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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LA3376

Specifications

Absolute Maximum Ratings at Ta=25"C

Parameter Symbol Conditions Ratings Unit
Maximum power supply voltage Ve max
Lamp driving current I max
Allowable power dissipation Pq max Ta<45°C
Operating temperature Topr
Storage temperature Tstg

Recommended Operating Conditions at Ta=25°C

Parameter Symbol Conditions
Recommended power supply voltage Vee
Imput signal voltage Vi

Operating Characteristics at Ta=25"C, V cc=10V, Vi=300mV, f=1k
See specified Test Circuit.

Parameter Symbol Unit
Quiescent current leco mA
Channel separation Sep 50 dB
Monaural distortion factor mono THD 0.07 0.2 %
Stereo distortion factor ST THD 0.07 0.2 %
Lamp lighting level Vi 85 120 mVv
Hysteresis hy 3 6 dB
Capture range CR +3 %
Output signal level Vo 215 300 mv
S/N ratio S/N “ dB
78 dB
Input resistance (pin 2) 20 kQ
SCA rejection ratio 80 dB
. 900 mV
Allowable input voltage
450 mV
SNC output attenuation -3.0 -0.3 dB
SNC output voltage 5[ mv
HCC output attenuation 150 90} 05| dB
-2.0 0| dB
Power supply ripple rejection 35 dB
VCO stopping voltage 7.3 \%
Channel balance 0.5 15| dB
Pilot cancellation factor 20 27 dB
Stereo lamp current sMin, stereo operating current 0.5 mA
Saturation voltage (pin IL.=10mA 1.0 \%
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Specified test circuit

SW1:

SW2:

SW3:

LA3376

5 76910177213147516

#yi

y
3V 0 5V A B J;
o 100k

SW3 0.022p

vee | 3aoop
H

Composit input T
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For other than separation, placein the
A position.

For other than HCC, SNC, placein the
A position.

Forced monaural SW of reception
mode.
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Allowable power dissipation, P4 max — mW

Sample printed circuit pattern
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Sample application circuit 1
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Cautions when employing sample application circuits

1) Adjust separation by 10kQ potentiometer in low pass filter.

2) Adjust Rg for noise detection sensitivity under strong to medium radio fields. Set at appropriate value.

3) Adjust noise AGC by Cy and Ry to enhance noise suppression in medium to weak radio fields.

4) Adjust pilot cancellation by 50kQ potentiometer connected to pin 15 of LA2110.

5) Reponse speeds of pilot cancellation to follow levels can be varied by adjusting capacitanc
connected across pins 11 and 12 of LA3376. Distortion factors deteriorate with reduction i

6) Adjusting pilot cancellation.
For example consider the sample application circuit 2. Assume the input signal consi
connect an oscilloscope and a valve voltmeter to pin 2 of the LA2110. Set their ran
20us/div.

When oscilloscope waveform is \N\ or

turn pilot cancel control to change it to the following :

~~——"—~"

f 1uF capacitor

When the LA3376 aone is used (sample application circui
minimize carrier leakage level at output pins (pins5 and 6

h a 19kHz BPF to

1. Pilot cancelling circuit
A level-following type has been used. Once set, i
stations. Cancelling signa is a sawtooth wave o
tude to pilot level with C and R.

ng pilot modulation depths among
> wave that is proportionate in ampli-

LA3376J
— /\/\ Sawtooth wav
e

o To pin 2

— T

tooth wave simulated by integrating circuit

ersthat have been set to provide maximum separation when used in conjunction
5 equivalent. The LA3376 by itself exhibits separation only in a 25 to
ovided in the LA3376 input circuit, it can exhibit intrinsic separation

with the LA2210,
30dB range. |
charactersitie

1
1 20k 2[ LA3376

Phase correction circuit

frequency
d a semi-set resistor, when connecting a frequency counter. Connect the counter with a
the connection between these resistors with a 100-k<Q resistor, as shown in figure 1.

|
16
Vee
1ooop| F12k 0.1k 25K44
——
- 1u
I “ka f counter
s 2M 18k

Adjust to within 76.00kHz * S0Hz.
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4. SNC (stereo noise control) and HCC (high-cut control)
The LA3376 has SNC and HCC terminals for improved S/N ratios when operating in weak radio fields. By adjusting
the SNC terminal, noises unique to stereo FM in weak fields can be reduced. The HCC terminals permits further
improvement of effective SN ratios by lowering treble levels of FM noisesin weak fields. (See Fig. 2)

STEREQO deteriorates approximately 21.7dB (compared to MONO) in wesak radio feilds (Fig. 2). Generally, when
SIN ratios deteriorate below 30 to 40dB, noises become quite noticeable. Section (1) shows) 40 set SNC and
HCC when radio field strengths are divided into 3 regions, A, B, and C, (Fig. 2). SNC is ion i
region A, and HCC in region B. In region C, shallow muting is effected in the | F stag
(1) SNC (stereo noise control)
Stereo SN ratios deteriorate 21.7dB below monaural but can be improved by v
improvement becomes apparent, however, only when the separation is 20dB o
between separation and S/N improvement is shown in Fig. 5. ‘
SNC inthe LA3376 improves S/N ratios in weak radio fields by varyi ng
tlon level and controls separatlon By using the F stage signal meter |

provide gradual switching over from stereo to monaural to maintai
region A for 40-dB stereo S/N toward a point for 40-dB monaur
described later.

Fig. 3 shows voltages applied to pin 8 (SNC terminal) of the |
characteristics). Pin 8 is also the base of a PNP transistor
mode is set when it is grounded. SNC terminal control i

ith pilot signals and when
not affect the | F stage

We recommend the following as away to desig
from stereo to monaural in region A of Fig. 2

Separation vs S/N-enhancement relation Refer to Fig. 5

SNC terminal voltages vs separation char er| ..... Refer to Fig. 3
Antennainputs vs S/N improvement char m the drawing if the graph for | F-stage
signal meter output vs antennaiuput and- ) “ratio vs antennainput are known. From desired

SIN characteristics, SNC terminal vel

have been approximated with
For instance :
To obtain stereo S/N im

1 projected to the third quadrant shows a 20dB separation
from the frist to the fourth quadrant, a point improved by 1dB in
ant corresponds to point 1.

the second quadrant corresponds to point 2 in the fourth

~ have to be (b) characteristicsin the second quadrant which are dlfflcult to
stics, something like (c) appears to be satisfactory. The (¢) SNC characteristics
diodes together with a 1/2 bleeder.
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(3) HCC (high-cut control)

(4) SNC and HCC connection circuits when coup

In region B where S/N deteriorates to 40dB or worse even for monaural, the S/N as sensed by the human ear can
be enhanced by suppressing levels at frequencies above approximately 7kHz.

Treble region levels that follow meter voltages can be smoothly attenuated (high-cut control) by impressing |F-
stage signal meter output to the HCC pin (pin 7) of the LA3376. Fig. 7 shows MPX output frequency characteris-
tics (monaural) provided by voltages impressed on pin 7. Frequency characteristics for a100%.high cut can be
designated by an external capacitor connected to pin 4. An equivalent circuit is shown hel

tion is made by the 5kQ and the C time constant. Approximate values provided by C:as'expre
at 10kHz are listed in table below : right. ‘

ClwF]
Sk
0.01
To decoder
INPUT LA3376 0.033
4 ' 0.047

I 0.068

Fig. 8 shows the relation between noltages impressed on pin 7

output voltage characteristics and region B, S/N characteristics,s
by HCC can be drawn in away similar to drawing SNC chg
10ws data for the LA1140,
LA1230, and LA1231N) HCC characteristics have b improvements when the IC
isdirectly connected to HCC (pin 7) terminal of the |

pin 8, do not affect meter outputs.

Fig. 1 shows sample S/N characteristics vs CC are connected with the | F stage

by an externa circuit.

Example 1 Example 2
LA1230,1231
or LA1140 LA 3376
F.E. — 1F — MPX
—
Meter output HCC SNC

7

' LA3376 |
{ Mute switch

“o—0 2V<VBLSY
50 to00uF ;I;
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(7) VCO damping
V CO oscillations can be damped by applying a voltage not less than 7V to the HCC terminal (pin 7) to induce a
monaural mode. At thistime, both SNC and HCC arein an off mode. Fig. 9 shows flow-in current by voltages
applied to pin 7.

(8) Forced monaural
By disconnecting LED lamp at pin 10 from V cc lamp, reception mode forced monaur:
be attained. (Stereo lamp is turned OFF. Pilot cancel and HCC function are held.)

function can

Sample weak radio field S/N improvements

® by the system (Fig. 1)

AF=722.5kHzZ
Y 7
—=K7
-10 ‘i \
A\
A\l
\\ \m
-2 RN
\\ % S
e o ‘ |
N\ 2 %
W2 \° 5
-30 1\ < 1 53
3 \Z 5
Y\ = y (o}
@ N >
3 A \Z nln\ / é
' -40{S/N improve- = SR 4y
= ments by \\_}\’ N N\ / 2
> HCCand SNC BENA N
N\ Y 3
L | A 2
-50 \'4 3 E
\ / \ =
A &
~% XN 1°
X _go . N, P 2
| Signal meter, ~ ==
o output
E 3 voltage /
S -2 é_m - l p 1
3 ° IF muting HCC region
< E | region
T A g O\ ® sne @
_80 ] -8 1 region- P
125
20 0 20 A0 60 80
Antenna input — dBu
o SNC characteristics (Fig. 3b)
El;epar'a’tion
@ Veg=10V
m
© —
[e} /
B w0 /
:
< g k i}
[}] -
© S 20
®© @ 4
5 ? /
Z 10 L/
3
A /
0 0.2 0.4 . 0.6 0.8 1.0 1.2 1.4 1.6 0 02 04 06 08 10 12 14 16 1.8 2
Pin 8 voltage, Vg — V Pin 8 voltage, Vg — V

No.1236-8/12



LA3376

Chart to obtain stereo S/N characteristics from SNC characteristics {Fig. 4)
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High-cut control characteristics (Fig.7)
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Pilot voltage — mV

Sawtooth wave output

THD - V5 (Fig 15)
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Pilot cancel characteristic (Fig.23)
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B Specifications of any :
characteristics, and fi

' of the described products as mounted in the customer's
products or equipi ates that cannot be evaluated in an independent device,

the customer

Id endanger human lives, that could give rise to smoke or fire,
roperty. When designing equipment, adopt safety measures so

lled under any of applicable local export control laws and regulations,
e exported without obtaining the export license from the authorities

for the SANYO product that you intend to use.

B |nformation (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed 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.

This catalog provides information as of January, 2000. Specifications and information herein are subject

to change without notice.
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