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[Ordering number. EN3837]

Monolithic Linear IC
No.3a7 [ LA3860
Japanese Television Sound Demodulator

with Built-in FM Stereo Decoder

OVERVIEW PINOUT

The LA3860 is a mono, sterco and bilingual television
sound demodulator IC with built-in FM stereo decoder
for use in Japanese home-stereo tuners, The TV and FM
MPXs share a single ceramic resonator 10 reduce the
external component count.

The LA3860 has automatic stereo (982.5 Hz) and bilin-
gual (922.5 Hz) TV Q-signal detectors, and stereo FREAMP
TV/FM and bilingual TV indicator LED drivers. It has WL
controls for selecting TV, FM and YCO-STOP (AM)
modes and outpul muting, and for main-channel, sub- e
channel or dual output in bilingual TV mode. In
VCO-STOP mode, both the TV and FM PLLs are
halted. In bilingual TV mode, output selection is active
while the bilingual Q-signal is detected.

The LA3860 has adjustment-frec digital (TV) and ana-
log (FM) PLLs, intemal 75 ps TV (or AM in VCO-
STOP mode) and external 50 pus FM deemphasis, and
separate TV and FM output amplifiers. It also has
Q-signal and subchannel bandpass, and TV-FAX band-
climination filters. The subchannel demodulator func-
tions by pulse-count deteclion.

PACKAGE DIMENSIONS
The LA3860 operates from a 12 V supply and is avail- .
able in 30-pin DIPs. Unit: mm
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* TV/FM PLLs and digital ciradits use %figle ceramic AOANRA0AIRARAE ]
resonator {0 reduce component count. o
¢ Adjustment-free TV and FM PLLs
¢ Complele demodulator requires only three adjust- ToER R oU N UG UG
ments,
* Independent TV and FM channel scparation adjust- 22—
ments
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* High Q-signal detector FM crosstaik rejection -—'—-l
; ¢ TV/FM, main-channel and subchannel switching can T
; be conwolled by microprocessor. y -t —h—ou —{l—om

¢ Japanese TV-FAX (4.5fy) band-climination filter i
¢ Low switching noise when changing modes

¢ 12 V supply

* 30-pin DIP
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LA3860
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PIN DESCRIPTION

Number Neme Description
1 vee 12 V supply
2 FADJ LPF and BPF bandwidth adiusl Nominal voliage is 1 V.
3 NPT FM, TV and AM signal proampltier invering input, Nominal voltage s 62 V.
4 FMSEPADJ FM separation adjust. Nominal voliage Je 52 V.
'3 PREAMP Preamplfier outpul. Nominal vokage b 45 V.
) AL FM PLL inpul. Nominal voltage is 3 V.
] PN FM lefichannel oulpul ampliier ivering input. Nominal voage i 62 V.
s PLOUT FM loh-channel oupul ampiiler outpul. Nominal voltage is 52 V.
9 RN FM rightchannel oulput ampiiler nverting input, Nominal vokage is 5.2 V.
10 FMAOUT FM rightchannel output amplifer culput. Nominal vohage ie 62 V.
1 LEFT Letchannel AF culpul. Nominal vokage Is 62 V.
12 RIGHT Righi-channel AF output. Nominal vokage is 52 V.
1 8T Ackive-LOW stereo TV and FM indicalor culpul. Open-collector oulput
N B Actve-LOW biingual indicator outpul, Open-collector oulpul
15 aND Ground
1 FMWTVAVCOSTOP | FM, TV and VCOSTOP (AM) mede conrol input
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LA3880
Tumber Neme Description
” MANMUTE mmmmwmwmm
» U8 Active-LOW Diingual subchannel selsct ingul
w BAS WWW&MMWWh“V.
» 0sC 456 Kz carmmic rescoakor (Muraln CSBAGF28) connection. Nominal volage s 34 V.
2 FLPFY
mwmmmmww-am
2 RALPF2
2 FLOOP1
mﬁmnmmm-w
M FMLOOP2
% MATS TV makrix subchannel ingul. Nominal velage s 4.5 V.
TVSEPADY wwmmmhuv.
- BLLPF rwwmmmwmmmwm
NPF arwmmmmmmmmwh
SUBBPF NWWMMWWBME
£ J AL wmmwmmmum
SPECIFICATIONS
Absolute Maximum Ratings
Pasaoter Symbol Rating Unit
Supply volage Voo " v
ST and BIL input volage ] " v
FMTWVOOSTOP, MANMUTE and SUB input voliage Vo Yoo v
ST and DL Inpuit currenl ] t J mA
Power diesipation Po 4000 [
Opersiing emperahrs Fange Twe -2 00 <
Shrige WmperEkNe NS L™ -40 b 10 <
Recommended Operating Conditions
T.=25°C
Pasameter Sywiol Rating U
Supply whege Voo v
Supply wolage mnge Voo el v
NPUT TV mono signal inpust weltege ’ Vw L
WNPUT FM mono sigral input vollage Vi 0 Y
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Electrical Characteristics

The input conditions for cach operating mode arc as
follows.

o TV mono—80 mV, 1 kHz signal with 100% modula-
tion

o TV stereo—1 kHz, L + R composite signal with 100%
modulation and 55.069 kHz Q-signal with 982.5 Hz,
60% modulation

 Bilingual—1 kHz, main-channcl composite signat
with 100% modulation and 55.069 kHz Q-signal with .
922.5 Hz, 60% modulation

* FM mono—240 mV, 1 kHz signal with 100% modu-
Iation

* FM stereo—1 kHz, L + R composite signal with 90%
modulation and 19 kHz pilot with 10% modulation

TV mode
Ve = 12 V, T, = 25 °C, FM/TV/VCOSTOP is 5 V.
Raling
Paramter Symbol Condition Unk
. min w [

Quisecent supply current oo % ] bl mA
M 1o TV mode swilch vollage Ven - 10 - v
TV o VCOSTOP (AM) mode swikch _ -

/ . VYveo 78 v
Biiinguel main-channel switch OFF Vum - 15 - v
;I::.MMWOFF Vaus _ 5 - v
Muts ON input vollage Vit - 72 - v
TV (AM) output vollage Vo ",:m"’“"’”‘“" w0 708 1000 mv
LEFT and RIGHT outpt DC offsel Vivoe Mono, siereo or biingual 150 o 10 -
vollage
TVFM DC ofisel voliage Viveu TV, M or mule mode -320 [ ] 20 [ 1}
Mono signal-lo-ncise ratio SN Sos nole. o0 n - [}
Subchannel signal-io-noise rako SNrvsue Ses nole. &0 8 - [ -]
Mono lotal harmonic distoriion THDwwo Ses noke. - (3] 1.1 %
Subchannel tolal harmonic distortion THDrvaue See nole. - 18 as %
Main-channel 1 subchannel separalion Sep See nole, 0 Qe - [ ]
Q-signel delackon seneibvity os Sioreo or bikingual ingut - ” ® "

lo = 0825 Hz,
o= 944 H2 - 08 -
Siereo Q-signal capiure range Chyvsr %
o = 9626 Hz, - 0% -
o =093 H
b = 9228 H, . -12 -
i b = 0120 H
Biingual Q-signal capiure range Chvan. %
fo = 9225 W2, - 21 -
fo = 9422 Hz

. Bilingual inpul,

Main-channel 10 subchannel crossiak Cwn 1 kHz BPF ad ingul 80 o7 - dB
Channel balance c8 TV or FM mode -15 0 1.5 @
Muie atienuation OMTE TV o ] - [ ]
75 kHz desmphasis atienustion ape 1 kHz relorance [ X] [1R] 131 [ ]
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LA3860
Ruling
Parameter Symbol Condition Unit
wn w [
f s 3 = 47202 k2, s - -
100 mV inpul
Subchannel OPF aienuation ass [ ]
I = 4.5 = 70003 Mz, " - -
100 mV Input
FAD) impedance’ range fn @ - 2 kQ
Note
THF/T200 (200 Hz to 15 kHz) input bandpess filter
FM mode
Vec = 12 V, T, = 25 "C. FM/TV/VCOSTOP is 0 V or open.
Raling
Parenwler Symbol Condition Unit
win w [
M oulput vollage Voru Al mono input 708 1000 " [}
FULPF2 foroed mono inpul voltage v - 40 &8 v
Moro signal--noise ralio Shaan M mono input ”% ® - ]
Mono toll harmonic distorton THORao | M mono input - 001 020 %
Dynamic range 0 480 mV mono inpul - [T.] 030 %
Channel separaiion Sep Sisreo input o -] - [ ]
Plol dalection eansitivily * P Swreo input o » 120 [
Plot hyslerssle PH Sisreo input - 28 (1] ]
Pio! cophurs aangs CRey mmh'”w - 3 - %
Muts sllenusiion e ] [ ] - [ ]

Measurement Conditions

* The standard inputs are 80 mV, f = 1 kHz, 100%
modulation signal for TV mono and 240 mV,
f = 1 kHz, 100% modulation signal for FM mono.

* The TV-mode capture range is given by the following

s Crosstalk measurements are made with a 1 kHz input
bandpass filter.

* The [ = 3fy and { = 4.5(; subchanncl bandpass filier
attenuation is measured with respect to 47.202 kHz

equations. and 70.803 kHz, 100 mV input sinc waves.

For siereo, ¢ The TV-mode DC offset voltage is given by the
— 28 He following cquations.
m.s-n,—-)x 100% Vyvor = Vr ~ Voo

and for bilingual, Vyvor = Viam = Vaeoso

rﬂ;b’”#]x 1008

where oy is the upper and lower frequencics st which
the stereo or bilingual LED wms ON. FM/TV/
VCOSTOP is 5 V, and the input on PLL, 900 Hz to
1 kHz, 100 mV sine wave.

" o The FM-mode capture range is given by the equation

('G—W;"m')xlm
where fcx is the upper and Jower frequencies at which
the stereo LED turns ON, FM/TV/VCOSTOP is 0 V
or open, and the inpot waveform, 24 mV at approxi-
mately 19 kHz.

Vrvor = Vaus = Viono
where Voo Var, Vs 80d Vs a7e the DC output
voltages for mono, stereo and bilingual TV input
signals (main-channel and subchannel), respectively.
The TV/FM DC offset voliage is given by the follow-
ing equations.

Vivew = Vau - Vv

Yiveu = Vigme - Vv

where Vi, Vv and Viarm are the DC output voliages
for FM mono, TV mono and muted output signals,
respectively.

* The 456 kHz ceramic resoator connected to OSC is a
Murata CSB456F28.

No. 9037—&/7
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LA3860
OPERATING MODE SELECTION _
Control Inpuls Output signals LED displey
Mode prvm
voosTOP | MAINMUTE U8 LEFT RIGHT o u
Mono Maono
FM (60 ps LOW
deemphasis) Storeo * ) Lo Right o | e
Mono Mono
x x
Siereo Left Right ON OFF
TV (76 ps .
doemphasis) HIGH LOW Low Main b
Blingual LOW HIGH Main OFF ON
HIGH Low Sub
m AM 10V S x Mono OFF
x x v x Mule x
Notes ,
1. LOW = 0 V or open, HIGH = 5 V, x = don'L care
2. MAIN/MUTE and SUB should not both be HIGH simuliancousty.
|
Adjustments
Filter adjustment FM channel separation adjustment

Input & siereo or bilingual TV signal and adjust the  Input a composite FM signal (cquivalent (0 & 240 mV

trimmer resistor connecied to FADJ for maximum DC mono signal) on one channcl (left or right) and adjust

voltage on PLL. the trimmer resistor connected to FMSEPADJ for mini-
mum level on the other channel outpul.

TV channel separation adjustment

After filier adjustment, input a compasite TV signal

(cquivalent 1o an 80 mV mono signal) on one channel

(left or right) and adjust the trimmer resistor connected

1o TVSEPADJ for minimum level on the other channel

output.

DESIGN INFORMATION

Input Signal Polarity

If the stereo lefi- and right-channel outputs are inveried are reversed because of the sound [F amplifier signal
or the bilingual main-channel and subchannel cutputs polarity, invent the input signal vsing a transistor.
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‘TYPICAL APPLICATION
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