Ordering number:EN 1820C

Monolithic Linear IC

| LA1265

FM/AM TUNER oF ELECTRONIC TUNING TYPE

Functions

FM: IF amp, quadrature detector, AF preamp, signal meter, tuning indicator
drive output (common with stop signal, muting drive output)

AM: RF amp, MIX, O0SC (with ALC), IF amp, detector, AGC, signal meter, tuning
indicator drive output {(common with stop signal).

Features

Minimum number of external parts required.

Excellent S/N

Local 0SC with ALC

Local 0OSC buffer

Tuning indicator pin (common with narrow-band stop signal and muting drive
ocutput)

Variable stop sensitivity (variable separately for FM, AM)

Low whistle

Signal meter pin.

Maxipum Ratings at Ta=25°C, See Test Circuit. unit
Maximum Supply Voltage Voemax ' Pins 7,8,17 16 v
Flow-in Current Ig Pin 8 20 mA
Flow-out Current 120 Pin 20 1 pA

I 2 Pin 22 2 mi
Allowable Power Dissipation Pgmax Ta=360°C 650 oW
Operating Temperature Topr <20 to +70 ©°¢
Storage Temperature Tstg ' -40 to +125 ©¢

Operating Conditioms at Ta=25°C unit
Recommended Supply Voltage Vg 8.5 v
Operating Voltage Range Ve ©OP 6 to 14 v

‘Allowble Power Dissipation,Pdmax -mW
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LA1265 -

Operating Characteristies at Ta=25°C,V;,=8.5V,See Test Circuit.

[aM: f=1MHz]
Quiescent Current
Detection Qutput

S/N

Total Harmonic Distortion

Signal Meter Cutput

LED Lighting Sensitivity
Local 0SC Buffer Qutput

[FM: f£=10,7MHz]
Quiescent Current

Demodulation Output

S/N

Total Harmonic Distortion

Signal Meter OQutput

LED Lighting Sensitivity

LED Lighting Bandwidth
AM Rejection

Equivalent Cireuit Block Diagram

min typ max unit
Icco No input 18 26 mA
Vo(1) Vi=20dBu,400Hz,30% mod. 30 50 90 mV
Vo(2) Vi=80dBu,400Hz,30% mod. 110 160 220 mV
S/N(1) Vi=20dBu 16 20 dB
S/N(2) Vi=80dBu hg 54 dB
THD(1) Vi=80dBu,400Hz,30% mod. 0.3 1.0 %
THD(2) Vi=107dBu,l400Hz,30% mod. 0.5 2.0 4
Veu No input 0 0 0.2 v
SM(1) ™
Voy(2) Vi=80dBu 2.4 2.8 3.1 v
LED on I D=1mA 15 24 33 dBu
Vosc fosc=1.45MHz 220 275 330 mv
min typ max wunit
Icco  No input 20 28 mA
Input Limiting Sensitivity ~3dBL.S 3dBdown,400Hz, 100% mod. 31 37 dBu
Vo Vi=100dBu,400Hz,100% mod. 240 330 460 mV
S/N Vi=100dBu 78 84 dB
THD Vi=100%dBu, 400Kz, 100% mod. 0.03 0.3 %
VSM(Z) Vi=100dBu 1.5 2.7 3.1 v
LED-on I; pn=TmA 35 50 65 dBu
LED~BW V&=1OOdB,IL p=1mA 90 120 160 KkHz
AMR Vi=100dBu,FM=EO0Hz 100% mod. 45 60 dB
AM=1kHz 30% mod.
Note: Be fully careful of dielectric breakdown.
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How to use the LA1265

1. LED lighting, muting drive output, stop signal (S5.D) LED Lighting Bandwidth -

@ For LED lighting, nmuting drive output, 5 Resistance across Pins 9 and 20
stop signal, the output at pin 8 is used.

@ The voltage on pin 8, when tuned, turns
from "H" to "L". (Active-Low)

(3 S8ignal bandwidth at pin 8

. For &M, the bandwidth depends on the CF
(BFUL450CN)} at pin 11. If a capacitor is
connected in place of the CF, the
bandwidth will get wider.

« For FM, the bandwidth depends on the
resistance across pins 9 and 20. If the
resistance 1s increased, the bandwidth
will get narrower. R=15kohms makes the 0 * B p
bandwidth approximately 120kHz. " Resistance across Pins 9 and 20 - kohm

@ Sensitivity ad justment of LED, muting, stop signal

. For FM, the semifixed variable resistor across pin 13 and GND is used.

. For AM, the semifixed variable resistor across pins 13 and 14 is used.

Be sure to start ad justment for FM, and then make ad justment for AM. For

the stop signal sensitivity and FM stop signal bandwidth, the variations

should be considered and it 1s recommended to use the semifixed variable
resistor for adjustment,

® LED lighting sensitivity setting for AM
For the LED lighting sensitivity setting for AM, it is desirable that the IC
input be 30dBu (antenna input: approximately 50dB/m). In this case, the
value of VR1 is 30kohms. Semifixed Variable Resistor for FM
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‘LED Lighting Bandwidth - kHz

® LED lighting sensitivity setting for FM §'® I
For the LED lighting sensitivity setting g 7o Q’E‘;Jiﬁ"“i‘}ﬁ ”““““”Y’)
for FM, the IC input may be 45dBu to & g, . i
60dBu. With the variations in the front %uo !\ |
end considered, it is ideal that the IC §* 0 \ Ideal setting range |
input in a standard receiving set be 100{— i AN
51dBu to 54dBu. The lower value of VR2 - : ‘\ Kv

for the LED lighting sensitivity setting
is as illustrated right. 3Since the va-
riations in the front end cause the IC
input setting sensitivity to vary, it is
recommended to use a value of VR2 at an
input voltage lower than a standard set- 40 42 44 46 48 B0 52 .5 56 B &
ting by 6dB or greater. For example, if IC Input - dBu

IC inut 53dPu is taken as a standard, use VR2=100kohms at IC input 47dBu.

2. AM/FM changeover

@ Two selections are available for changeover as shown below: (A) pin 17-used
method and (B} pin 18-used method.

@ For (A), the voltage on pin 17 relative to Voo (pin 7) must be within the
range of -0.8V to +0.1V. If not within th:i.s range, distortion and
selectivity will get worse.

3 For (A), a resistance of 6Bkohms at the IFT cold terminal, which is used to
prevent the changeover circuit from malfunctioning, must be connected.

(&) Pin 17-used method for (B) Pin 18-used method for o
AM/FM changeover AM/FM changeover J;Ea
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3.

Local 0OSC buffer output

(@ When local 0SC buffer output waveform i1s saw-toothed at the SW mode, connect

y,

a resistance of 1.2kohms or thereabouts across pin 22 and GND.
AM input pin :

@ It is desirable that the AM input pir (pin 19) be L-coupled to pin 18.

@ Inputting to pin 19 can be done by DC-cutting with a capacitor.

5.

60

However, an
unbalance in the RF amplifier (differential amplifier) causes gain drop and
whistle worsening.

Capacitance across pin 9 and GND V9 - Modulation Frequency

A large capacitance across pin 9 and GND . Vee=8.5v

may cause a misstop at an adjacent channel N fe=10.7v

when the channel select speed 1s made 7 '\\\ dev.=75kHz

faster at the automatic channel select ”E’fﬂo\\.\ \\\c\\

mode. In this case, decrease the & ek

capacitance across pin 9 and GND. However, , ~_ \\\Q{J NG

if too decreased, the LED will flutter at Al ™~ &r 4

low modulation frequencies at the time of N ~

detuning. Therefore, it 1s recommended to 10 \‘4{; <

fix the capacitance across pin 9 and GND to ; 15k ~ ~

be 3.3uF to 10uF. The relation between JO

modulation frequency and demodulation 2 &* AN |

output voltage on pin 9 with the 3o 0 L9 3 000
Modulation Frequency - Hz

capacltance across pin 9 and GND as a
parameter is shown right.

If the coupling coefficient of the local 0SC coil is small and an anti-
resonance point of approximately 100MHz is present or the stray capacitance
across pins 22 and 21 is large, a parasitic oscillation of approximately
100MHz may occur in the buffer output (pin 22). In this case, connect a
capacitance of approximately 30pF across pin 22 and GND.

AM 0SC coil

Generally speaking, the following should be noted. Avoid winding with loose
coupling between primary side and secondary side (especially SW1, SW2). To
put it concretely, the pot core type is better than the screw core type which
is loose in coupling. This prevents the local 0SC frequency from turning

third resonance frequency related to the coupling coefficient. VoD
B. Resistance across pin 8 and V
If pin 8 is used for the stop signal (SD) only, without using AL
LED, it is recommended to fix resistance RL across pin 8 and sp a LAIZES
GND to be 51kohms to 100kohms, Eau‘
9. To prevent whistle from worsening, make the pattern of AM ;;
output pin 12 as short as possible.
Input/Output Admittance
FM ‘
- Parameter | Frequencyr - Admittance| unit
IF yil 10.7MHz | i 330 Q
¢ 20 pF
AM
- Parameter Ffequeney - Admittance unit
AGC-off(V16=1.4V) AGC-on(V16=2.5V)
RF viig TMHz ri 15 16 Kk
ci 4 4 pF
MIX Yoi1? 500kHz ro - - kQ
Co 3 3 pF
IF yi1s S00kHz ri 2 2 kQ
Co 10 8 pF

No.1820-4/14
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Test Circuit : FM, AM-MYW

0.047u

. 30p3

(17

0.022u

] VSM

j\ O AM-0UT
3.3k
B.RF

LAt 265

Unit (resistance: [, capacitance: F)

=] N .

= 0 FM Input/Output Characteristics
1  Detectlon outpub400Hz-75kHz dev.
Q
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g \\\sﬁ__yoise Voltage
B0 LT=10. 7MHe | I

2 o 20 40 60 g0 10 120
tg IF Input Voltage - dBu

Signal Meter Current Characteristic
Vee=8.5v
Non-modulation
[See Test Circuit,
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Signal Meter Current,Igy - mA

(=]
o

20 40 60 80 100 120

IF Input Voltage - dBu

o.o|5I 200Hz ~ 15kHz

12 -18dB /ot
:l 315k
iH

2

O.mi
,

l @-—o FM-0OUT

B.P.F
200Hz ~ 15kHz
-18dB /oct

— 1] LX) f W

Total Harmonic Distortion,THD - %
>

Tt 4147-1457-177( Sumida)
T2 HW-401%4 (Mitsumi)

T3a HW-40130, Tb HW-40131
(Mitsumi)
THD - V§ 1F

=10, 7MHz

\TﬂD 400Hz-75kHz dev.

20 40 60 80 1C0
IF Input Voltage - dBu

o

120

aoFM Signal Meter Voltage Characteristic

Vec=8.5v
?2 5 Non~modulation
ﬁl See Test Circuit,
>-
w2-0 r
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gﬂ-s
: /
§|o
S /"—LED on
=
EO-S /
=]
2 /
“ Yo 20 %0 60 80 W0 120

IF Input Véitage - dBu
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&
o M{ Input/Output Characteristics - AM Signal Meter Current Characteristic
g
1 81 ﬁD-.’! - = -
- 8 Vee=8.5v !
] i
3 VA 7 Non-modulaticon |
[ pr- sl —1 "k :
g n ub?“*‘ 4008L = B  [see Test Circuit. ! il
e - :
g 1 £ 02 :
o 5 & ‘
- c P !
g AL ik /
§—4O Ve g 5 i
. £ i
“ oy 3q 8 /
- 2% g 201 |
L4 5 & o [+] = ._'l
¥-60 Oy ‘%3@ 2 B LED-on
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Q. o :
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= Antenna Input Voltage - dBm Antenna Input Voltege - dBm
2.0 MM Signal Meter Voltage Characteristic . MW Fidelity Characteristics g™
» [Vcc=8.5v N ] '
‘. Non-modulation //— Attenﬁatith 5 8
ﬁ” See Test Circuit. . 0 I N B
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B detection output 20mv) 7 =89 < N
L / N
320 70
g 500 700 900 100 1300 1500 ~30 -20 -10 O MHZ} 10 20 30
3 Receiving Frequenoy,f,. - kHz Frequency Deviation, Af - kHz
M4 Detuning Characteristic 20 Spurious Characteristic
400Hz-30% mod 400Hz=-30% mod
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~16 %09
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1B [\ T g
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/ s [24 : a
/ A o o \
o EY I —&
-]
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Detection Output - dBm

Esoo Vosc - VCC =H.31o B Vosg - fp
I 1 Vec=B8.5v
2 Q
8290 g 30
b.. =
L] +3 200
'-"280 a
oy Vosc Tosc=1.45MHZ | oy
o -- . = 280
e © Vosc
¢, 270 . G
& 2270
G;zeo rg
=] M 260
O (5]
7] 17
© 250 © 250
3 £
8 240 2 240
a2 4 8 10 12 1 16 a0 40 &0 B0 1000 1200 KO0 00 1800
Supply Voltage,Vpoo - V Receiving Frequenoy,fr ~ kHz
FM Current Dissipation Characteristic 28 AM Current Dissipation Characteristic
L T B = 1Mz
{including 126 P
(3] ICCLED current) o 1
M2 Y
c 124
= =
rh [*]
® D22 //
20 g /
A w20
A b /
- Q. Icc ] ‘
R £  ((including no LED current)
N ]
5 = 16
o -
L&)
16 14
0 20 80 100 120 0 20 40 100 120 140
IF Input Voltage - dBu Antenna Input Voltage « dBm
- L
FM Temperature Characteristics w® . AM Temperature Characteristics
T T T N T - -
Detection Output | | fE10.7MHz[ ' g F=1MHz
" Input100dB40Q0Hz-100% mod | g <
- & o &
10 o B gz
4 0 b
4 et -~
a £
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— 1 ‘ =] I 1 T e
= | D In ”tl'-HJOd | |DH ‘: 1‘30‘/ mod | T SE 7 J—ﬁﬂ'}"‘___p“taﬂg)i&—-——-——"'
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oty ~- P -1i0|petection LU . 20"
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o Vo 20 s 5 B J— smod .
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c ©12 L —20 Vv sM Input 30dBu 1.5 0
=
b A =
2 Vep I“P‘-!.t_SDgiﬂr ' 5;-60 .08
5 ] ) =5 vy Input 80dBu b
r} VSM No input ) 8
go NN BT 053
* LED 1ightin TE L
@ .____‘QE}nSitivityg ILEp=1ma g :“ 20 Vsm No Input OUJ
2% T LED lighting_ | |
=1 s sensitivity Liwp = 1mA
l 52 2 b i .
o 40 - @ > S/N 20dB aensitivity uoouz-mos mod
8 -3dB limiting’ 3’,5 ﬂ; 0
330 sensitivit.y 4DUHz 100% mod = .,g'T o Output 20mV aensitiv Y.
5 LED-gyj Tnput 100dBy II ] = H00Hz-1003 mod
: e | |||
A 20 2o
-0 -20 10 O 0 20 30 40_50 60 0 60 D90 -20-10 0 {0 20 30 40 50 60 70 80
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Sensitivity - dBu

FM Vg Characteristics

o ] [ 22
Detection output(Input:lDOEl_léti)
- l | '
10 =10 D_les‘_\_‘pat‘}on |1CC 20
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2 4 6 8 10 12 1 16
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AM Y¢c Characteristics ,
10 v 20
‘ 3
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—
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o
10 -10 { ‘ 67
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=
20 - =20 |4-33
a
2 o
g, 8
o 30 =30 12 g
. B Output 20V sensitivity 77 ¥ 5
2 o
s 3
pagrly) =40 — 10
e it
b3 § LED lighting sensitivity
7
c g ‘ =
C% 50 '5 =50 Input:‘OOdB/m . 8 I
=2 - =
f’ m
| =
&0 %0 7S meter voltége , 6 2 go
Input:ﬁOdB/m . ﬁ
o 2
70 -0 4 1
%
@
‘ o
2 80 Input=0dB/m 2 0 f;
90 -50 o]
4 12 1% 16

. 6. 8 10 .
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Test Circuit : SW2

AM-Vee

68k
r==—-= bl
: %
T 0.0220
Lo 1oy b T VSM
0.04T N O - AM-OUT

f \ .
H 10k 2.3k -
= B.PF
L
A °'°'51 200Hz - 15kHz
19 18 17 H 15 14 13 12 ~18dB /oct

S

LA1265 ?15#
7 |37 |’ 1]
FM - OUT
e
o0aT + _J_ a.P.F
u mi"iouzams”— 200Hz - {1 SkH=z
/ 0.047u )L -18dB/oct
; =
TO :¥T-30117(Mitsumi) V-LED

T1 1HW-40184(Mitsuni)
T2 :HU-401T4(Mitsumi) S ) 3
- T3a:HW-40130,T3b: HH-40131(Mitsumi) Unit {resfstance: ), capacitance: F)
Variable capacitor PVC 22KTL(Mitsumi)

SWZ2 Input/Output Characteristics SWZ Input/Output Characteristics

o
™

™~

=}
: n 4 -
1
1 f=8.5MHz 2 v 0 f=14MHz é
i o
2 —10 = =2-10 1 t,ecbiof‘ [
a3 _z0% M De ~30%] =
g Ltion output uOOHZ-30E ) o & watput_400H2=30A—— (] &
3 -2 - Dete 38 3-20 3§
-
t = /Y b
g8-30 4 o 2-30 % &
o NCT o o =]
-SRIV NIV 3
Q -0 Jé% 23 3-‘-40 24
2 T %) o &1L o
o4 AN g o6 E
- [«] - L X
B 2 Lo AN g
&-60 \ 1L 360 e 18
-l‘g \ o = .’g
270 ~—] F ., 970 ] .
iy SR & P e | —
_ Detection output 4G0Hz-30% o%’ 230 THD_400Hz-30% 0
2 o 20 40 | 60 80 100 120 % o 20 40 60 80 100 120 8
o IEC Input Voltage - dBu R IEC Input Voltage - dBu
= .
B o SW2 Input/Output Characteristics R 0 8.5MHz Spurijous Response
=] f=|21HHz ! keferenced to output-
1 -10 petection . a - 20d4Bo
» outbput_40OHz=30k — &,
2 -20 = 16 m .
3 i g v :
[ ) [ 1 _ o) | L)
g / Yoy q 40 28
] A b & 3 | 18
S-40 2238 2% ©-50 ZH=
R e < ol [&
T e 23 &re
& -50 N ) 3 ~-60 -1 e
et 7 g o 2 |
@ E P a4 o
A0 1 8 »
\ 3 *‘
- —80 @ 1+
% 20 \ B i g 8 ]
Fu] ‘:-'_-"_'—-—-_--./ - -90 = |
= THD 400Hz-30% o
o-80 L A 0. -100
= o 20 40 60 80 100 120 © g 19 : :
e IEC Input Voltage - dBu B Frequency,f - MHz
2
=
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3 .
8 w0 L00Hz - 30%mod 0 8.5 to 9.4MHz Spurious Response
) Referenced to output-20dBm
. —10
e
'-; oL 20 3.
-~ 3 U, =
- Sable 3 K -30 @
puar] Se, o )
:% ) nﬂiti‘”_t S,“.Z ' —40 g. g
Sm_ | e, & pAvasy @ 2 2
B B AT e B R :
[} . - 1 9
o — Co 1 put:_‘a_ out ul él._so _E " o~
2 & -1 = w10 2
® [H] — o
® 10 s ) g
3 -8 ST odlT] s ! =
ﬂs-‘: = L] ' -1 DO
3 ) =50 -'-"‘ ‘*'l""
50 -100 1
o ... A ~ - 62 84 86 88 90 92 54 56 948
A Receiving Frequency,fr - MHz Receiving Frequency,fr - MHz
=
o= f1: B.724MHz — 2fosc-2f1=455kHz
f2: B.799MHz — 3fosc-3f2=455kH:
3: 8.838MHr — 4fosc-4f3=455kHz
fé: B.859MHzI — Sfosc-5f4=455kHz
f5: 9.038MHz ~ S5f5-5fosc=455kHz
fé6: 9.061MHz — 4f6-4Ffosc=455kHz
f7: 9.098MHr — 3f7-3fosc=455kHz
Coil Specifications f8: 9.173MHz — 2fB-2fosc=455kHz’
MW antenna
Bar antenna (for PVC22KTL)
- TN=10894(Mitsumi)
NN
|: D2 227+697,50-3 107
|WVV ! Tight solenoid direct winding
&-& 17T 0.56 space winding
GEED (D-8 AT tight solenoid winding
— — O-@ L=2604H,G0=330(2200)
— = B-® L=151H,00=250(2150)
sw (@lelzly) Mw
Loop antenna (for 3SVC321)
*LA3D0(Korin Giken)
Loop antenna matehing coil
"KL-412
 ©-@ 15.51,-2 771,
s @-@ 587
{0 ] Qo=200%20%
L=248uHX10¥X
MW 0SC
“4147-1457-177 (Sumida) -K0-387 (Korin Giken)
For PVC22KTL For SVC321

@ ® 30T @-@ 0T O©-Q 487.8-® 2071
Qo=80 @ Go=150%20%
s S
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AM-IFT
‘Matehing coil for SFUAS0B {1-element type)

?%i%% Eijs
Matehing coil for SFZ450B (2-element type)

5 “HH-40174 (Mitsumi)
ngéi E;j
65

$-2 587,F-@ 947,
FM single tuning detection coil

*HW-40173 {Mitsumi)
1-2 ga2r.d-3 7071,
@-8 77
Go=110x20%, f=450kHz
Internal 180pF

@-& 107
Qo=80X20%,f=450kHz
Internal 180pF

5 *HW~40122 (Mitsumi)
F-% 84.51,Q-L 197
@ Q0=35%20%, f=10.7MH2
® Internal szFi}oz
Damping resistance

FM doubié tunihg detection colil

HW-40130

HW-40131

Unit (resistance: Q)

Internal 100pF%10%

+2231-096 (Sumida)
2-@ 73.571
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a0=50%20%
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2150-2162-197 (Sumida)
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@-& 8t

Q= 80, f=450kHz
Internal 180pF
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©-@ 541,@-@ 1207,
@-® 127
Qo240
Internal 180pF

-2231-016 (Sumida)
@-@ 73.571,3T-D 1971
Qo=30%20%,f=10.7MHz
Internal 82pF10%
Damping resistance

“HW-40130 (Mitsumi) -HW-40131 (Mitaumi)

@-@ B&.5T @-® 171
@-® 13.57 D-@ 1971
GowSOx20% Qo=35+20%

Internal 100pF¥109

-2231-097(Sunida)
@-® 271

D-@ 2171
Qo=47E20%
Internal 82pF10%
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Sample Application Circutt: LA1186N + LA1265(US Band)
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Example of Printed Pattern (Cu-foiled area)
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W No products described or contained herein are intended for use in surgical implants, life-suppoft systems,
aerospace 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 SANYQ ELECTRIC GO, LTD, its affilates,
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 oited in any such claim or
litigation on SANYQ ELECTRIC CO, LTD, its affiates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

M Information (inoluding circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed 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.
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