Ordering number : EN1506D

Monolithic Linear IC

LA1260
SA///MYO FM/AM Tuner System

for Radio-Casette Recorders, M Centers

Functions Package Dime

FM : IF amplifier, quadrature detector, AF preamplifier, | .¢. o

tuning indicator drive output. 3006B-DIP16

AM : RF amplifier, MIX, OSC (with ALC), IF amplifier,

Detector, AGC, tuning indicator drive.

Features

* Minimum number of external parts required (No AM

detection coil required). §
* High S/N : FM 81dB g
AM 53dB -
* Low-level AM oscillator with ALC : Pin 16 OSC outp p
MW 130mV SANYO : DIP16
SW 70 mV to 90 mV
(7MHz) (24MHz)
* Less AM whistle interference : Whistle 1
* On-chip LED tuning indicator driver.
* On-chip FM/AM selector.
* Independent FM/AM output pins i ‘ \}ncy characteristic independently.
Specifications
Maximum Ratings a ircuit.
Parameter Conditions Ratings Unit
Maximum supply voltage ins:®, 12 9 Vv
Maximum current drain’ o S 6+7+12 50 mA
Flow-in current k in7 20 mA
Flow-out curreny Pin 15 0.1 mA
Ta<70°C 450 mW
—20to +70 °C
—40 to +125 °C

Conditions Ratings Unit
4.5 Vv
3.0t0 8.0 V

Operating voltage ra
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LA1260

Operating Characteristics at Ta=25°C, Vce=4.5V, See specified Test Circuit

Parameter Symbol Conditions Ratings Unit
min | typ | max
[AM Characteristics : f=1MHz]
Quiescent current Icco AM ViN=No input
Detection output Vo1 V|N=23dBp, 400Hz-30% mod.
S/N ratio S/N1 V|N=23dBp, 400Hz-30% mod.
Detection output Vo2 V|N=60dBu, 400Hz-30% mod.
S/N ratio S/N2 V|N=60dBp/, 400Hz-30% mod
Total harmonic distortion THDA1 VIN=60dBy, 400Hz-30% mod.
THD2 V|N=100dBy, 400Hz-309
LED lighting voltage VLEDAM Ic=1mA dBm
Oscillation output (24MHz) Vosc24Mm 120 | mV
[FM Characteristics : f=10.7MHz]
Quiescent current IccoFM ViN=No input 120 | mA
—3dB sensitivity VINlim —3dB down, 460Hz-10 42 | dBu
Demodulation output Vo3 —-6.5 | dBm
367 | mV
S/N ratio S/N3 dB
S/N4 71 dB
Total harmonic distortion THD3 0.55 1.2 %
0.05 %

LED lighting voltage 39 49 | dBu
AM rejection ratio 60 dB

M FM
BYMASS BYPASS

FMGQD. VDD
? tz ]3 5 s
IF —{ 8D e FM OUT
F _ DET L 3 AM OUT
1 AGC | TU DRIVE
!
II.? 7
AGC LED

No.1506-2/14



LA1260

Test Circuit
FM 56 300 0.047
E .
E E 5 ’-l 0.015« | FM output
I
F LA1260
vVosc

ARIE] urj 117 179] [81Bottom
+

39m H

10#]  —==0.0154«

0.04 7«

Bi--—-<---- 0.047#
i I
5

IR

Proper Cares in Using the IC
External parts placement and pattern

* The AM local oscillation parts, AM local oscillati

separated from each other as far as possible to p

* Pin 16 (AM oscillation injection pin) and pi

shown in Figure. A below. Care should b

////////////////
%
7
A16Y) 151

Value decreased

+ Lighting is advanced.

* Mislighting may occur in the
mperature. absence of signal.

ighting is advanced. » Lighting is delayed.
Mislighting may occur in the * No lighting may occur at low
absence of signal. temperature.

If the prod
tuning capacit

g capacitance and damping resistance is equal to that of values recommended above (e. g.

82pF, damping resistance=4.7k2), other characteristics (demodulation output, S/N, THD, etc.)
than the LED drive characteristic remain almost unaffected.

* For applications where a double tuning coil is used, refer to "Applications where a double coil is used" on page 13.
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LA1260

How to apply FM AFC
The S curve at the FM output pin (pin 8) is as shown in Figure 1. Therefore, the domestic (Japan) band (lower local
oscillation) use and foreign band (upper local oscillation) use differ as shown in Figures 2 and 3.

Vrerf N 75f'

2.jvl

pin8

& 100k 100k LA1280

AT

1 ; 2137
o) cTe
10-7MHz > 7

Figure 1 Figure 2 Domestic (lower local
oscillation) band ‘

AM local oscillation
Since the LA1260 contains an ALC circuit, the oscillation level
following applications where a coil is used. :

MCP_< ’6‘ LA1260
”?‘ 15

—
0.02242= L
3

Stable oscillation occurs at a coil impedance
Qo must be determined so that the oscil
greater for SW use.

the maximum sensitivity as shown in Figure 5 and 6.
ation between turn ratio n and oscillation level at pin

Vs, Qs - V16 Figure 6
fi=1 000kHz 'reception
46 1
E E L
= - Usable sensitivity
2, g 4k (S/N=20dB)
(2 . o 2 ——r }
> aximum sensitivity > 42 !
= nput at detection T | =8 :
=Y output —30dBm) | = - 40 f‘
2 : ——‘—* 'z § 18 Maximum sensitivity
2 | 9= (input at detection
= I g5 36 i output —30dBm)
= sitivi — 7] —— —
E ble sensitivity (S/N=20dB) é % 5 \____%_
g | 5% 34 -
= =D
20 [— R et 32
18 30 k
K 5 7 100 £ 3 - k- o ) 100 ) £ 3 5
OSC injection voltage at pin 16 — mV OSC injection voltage at pin 16 — mV
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Vosc - f; Figure 7

900 ] T i —
.[._1_1 — - MW OSC characteristic
LA - {

>
= 800
I 700
2
oS 600
>
2 500}
5]
‘8 400 >
= =
o 300}
& I
g 300 %)
O 200 =
7] 0 2
o 0 %
@)
.8M ©
>

AM oscillation coil

Generally speaking, the foll
coupling between 1 and
HAlze0 SW1, SW2).
16 :
sl . . R
I i ;

0.022

Unit (capacitance : F)

LED unlighted time and distortion in AM (M
By increasing the value of the electrolyti

FMtront end by‘thic internal switch. It should be noted that the dynamic range is

rrowed whether the potential at pin 12 is lower or high than that
pin 6.

Pin 13-used method

The AM mode is entered with pin 13 open. When pin 13 is

grounded, the FM circuit is turned on and the AM circuit is turned

FM front end off by the internal switch. In this case, pin 12 and pin 6 (V) are

at the same potential.

" THD - Mod. Figure 8
Input 100dBm

® Vece=4.5V

12 f AM mod. char. and electrolytic /|
I capacitor at pin 11. /
g o ¢ A
£ A
g o
S 8 i R .
L - IR
Z N
Z 6 @%cﬁ//
L ‘@Q Pl hY -~
g N 2

oF
x S A
£ R e S Y\ o
3 WA e
o AM £ 2 A0 22.p¥
a = _— 400tz 2o
0 — L[
Unit (capacitance : F) 0 20 40 60 80 100

Modulation degree — %
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LA1260

FM IF/MW Test Circuit

0105 (Mitsumi)

Unit (resistance : Q, capacitance : F)

[FM Characteristics]

VnVo - Viy Vil lcc - Vin 2
E 40 MW input char.
= IMHz reception 18
20 16
S <
Z 0 1% E
2. 0 Current drain " [
2 g=18 e 9
g 5 B ] anl
g 2 E 1s 10
3] 5 0= B=
g P §D 1.4 7 {8 &
= g = vl s
z g £ 1.2 s : 6 5
> = > / : g
g = 10 -+ L r 4 ©
&0 S Voltage at /
E € o.stpnll 4 2
3 . T LED lighted 0
2 0 20 40 60 80 100 120 140
Antenna input voltage, ViN — dB/m
Selectivity
7 T
| MW fidelity char. 0 Senmwt}tyl ﬁlﬁr
fi:]MHZ S = "
— 1
100dB/m ‘ [ [¢) Output 25mV const |
30%mod| = ‘
Input 30% mod. 13 = L -20,m
. = =
3 » / \
o \ o |
4 .8 / \
! N\ £ =30/ |
g \ z E
=1 - 35 3
< 3} o
= = s 4
g N\ S < \
z -2 \ 2 g e
-14 \\ t = -50 \ :
~16 ~ Distortion ]
-18 e & o N
-20 | 0 I -60
5 7 00 2 57 9k N -25 -20 -15 ~=10 =5 0 5 10 15 20 25
Modulation frequency — Hz Frequency, A — kHz
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LA1260

Detuning Characteristic MW Receiving Characteristics

-10 g J MW detuning char. 100
8 —}—-400Hz-30%mod
I

MW rece‘iving char.
Tracking adjust |

)
=14 +fo=1MHz T: IF interferénce at each freq.

A g

/ /-16 :\ \ g

TN

P=a=} —

// 22 3 ° d)oozp\\ /,)) g

VAR ANEEA

b \& |\ :

‘3 12}

\ \ z

/
50 \

-6 -12 -8 -4 0 4 8 12 16
Frequency, Af — Hz

MW Receiving Characteristics

260
250 ' Input 100dB/m
& it
2 PO TGS coil end
E 230
>
£
I :
5 . t
g = T
E |
o ‘
2 140 /T
@) f
130 I
] IC injectio ?
120 =
110 -80 ;
600 800 1000 1200 1 -15 -10 -5 0 5 10 15 20 25
Receiving frequency, Af — Frequency, Af — kHz
MW Beat Characteti Spurious Response
0 ] [ [ 400112-30%mod
Reception : IMHz MW char.”
g -20
S /! z
.
4 |
2% o 9 L
©3 / £
22 o
= -
-80
-100 L] .
> 1M > > 10M c e
[FM Chara ics : » Frequency, f — Hz
E FM Receiving Characteristics
f=10.7MHz
400Hz-75kHz dev ® 4
- |
[a)
= T
) E o3 - -
7 40 AM output o
g ! N\, 1kiTz-30%mod 2 N
EE - g
& z \
- P N / Z
=° -60 \ / 2
24 \ — g \
o O -
Az o0 \\ | g, \
~N Noise voltage g \\ _400Hz-?5k[!z dev
- —_— = - \ —
100 f=10.7MIIz J i | l 0 | 4OOH‘Z»22.5kHZ dev |
0 20 40 60 80 100 120 o] 20 40 60 80 100 120
IF input voltage — dBu IF input voltage — dBu
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LA1260

Voltage at pin 11, V11 - V

OSC frequency, Afosc — kHz

FM Receiving Characteristics AM Charac. - Vcc
=TI \ 20 20 20———— - 10 3.0
=10.7MHz ! 10mA max ‘ | X
2.4 A s e : — 2.8
! « Y Icc no input
0 0 — 2.6
2.2 4 16 [\, —_—-- <
2.0 v = £ 8 I~ Detection %mod, 100dB/m—17 g 2.4>
' | 20 | -20p-—output e ‘ od, - 2.2
1.8 Icc (including no LED current) 2 o ° L 02.0=
T = g‘ RS Ry
1.6 > 10 £ 260 2-40 =1.88
1.4 8 =2 & S1.6 g
g 2608- Eq.4 S
1.2 / 6 gc%soéé 60) g1,1.E
51,27
1.0 4o © o
Vil / | 80 -80 4 —o 1.0
g RS L Topnemea : 0.8
0.6 l £ i Y 100 -100 0.6
0 20 40 60 80 100 120 0 10
IF input voltage — dBp
AM Charac. - Vcc
20 ] ] [ i [ 0 0 1M 2.4
10 +———O0SC frequency (20MHz) 10 2.2
0 / i '
-10 y Quiescent B gé 2.0
I
20 b e ] 8 | 1,3_‘
-30 701.67
l ‘ vity < =
-40 I ‘ 65 1.4 2
50 l \ Inpl{t:80qBﬁ_ 5€ . g
i = R
-60 Y Input: 45dBpi ] 2 gu
100"’ Injection voltage V16 451 .0 7>3‘
50 N(Zn_}?u_t_ 3 0.8
0 | 0.6
0 2 4 6 4 6 8 10
Supply voltage, Vce - V Supply voltage, Ve - V
AM Charac. AM Charac. - Ta
? T T 7 Voo =45V | A
OSC frequency (20MH ‘< 12} C11=10,F - i |
T E fo=1MHz i 3 2
~ | Input 60dB: ! =
I ¢ ; X A .
10
o e 8O T T £
& £/ -~ THD input 100dB
o 208 9 ‘ P! M 2 3
3 - ™ 400H2-30%mod z
z S e = 8 Icc noinput | T 2
5 S2g 1 —r— : &
g s 55 T — i £
g > 20 N g
= &? g 6 N— ’ f
3 £5 X THD input 60dB 4 400Hz-30%mod g
o s g -0 | ] 10 &
g 3 7
2 J 14
© E Detection Input 60dB . 400Hz-30%mod
S '20,;0utput i
| -60 - — ! . 1.2
z \ V11 input 60dBy >
- N ‘ | |
g I
s =70 1.0 Z,
>0 Vy 60dBu =
E * -
2 e I —
re | £
160 4 - 0.8 &
o 0SC voltage 9 . V1l quleTcent =
13 140 O — _— — g,
< > RN = s
< 1205 LED lighted . ,W 0.6
2 - - sensitivity ILED=1mA >
g 1008 = 30 e
g 80 s 2 S/N 20mV sensitivity |
5 — 2 400Hz-30%mod ___
2 -20 60C = 20 : ————t
© - Output 20mV 400Hz-30%mod
-30 40 8 = sensitivity " %
20 3 10 [ L1 J |
~40 -20 0 20 40 60 80 -30-20 10 0 10 20 30 40 50 60 70 80
Ambient temperature, Ta — °C Ambient temperature, Ta — °C
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Voltage at

FM output

LA1260

OSC frequency, Afogc — kHz

600 AMVosc, fosc - Ta §-::§ o FM Charac. - Ta
[=21MHz | > 2° 1 | ‘ ’ T [[=107MHz
s00 g §'-s5L Detection A -
i , B output 400Hz-100%mod, 80dB .
400 : g -0 ‘
: § 8 | b
300 ; 160 > g ~15
J T & x
200 OSCT 140 8 < -85 Noise i
100 \\ requency 120 \>o | 00 voltage 80dRB o«
T~ OSC voltage = o !
0 1002 = -95 i
) L s 2 = 400Hz-100¢
100 \K 80 gu ,%) SH Distortion
-200 605 Z | - 1
] > o <
-300 wy 8, 10 E
1 20° 7 ‘
-40  -20 0 20 40 60 80 a S
Ambient temperature, Ta — °C > 8 E‘
<
> FMV15,v8 - Ta ! 773
| 25 : _ =
%) l [ ! f; 6 E
S 2.4 Voltage atpin 15 7T %D:r ©
= _‘__—_‘__—__-_{_________-———— | =
2 23 * -
=
2 22
= F T i
= 1.6 | Output voltage V18 /// : -
> I ies LED lighted
1.5 e Quiescent semsitivity oA
| /F,_. I —— LED= mw
o0 = ' I B
~ B ——— 1 [ THD —
2., 80dB,., 10.7MHz-400Hz75k limiting 400Hz-100%mod
s i tivity
g | S |
1.2 | 1 i

<10 0 10 20 30 40 50 60 70 80
Ambient temperature, Ta — °C

-30 -20-10 0 10 20 30 40 S
Ambient temperature, Ta

Sample Application Circul

AM autput

oosx | | °
i L& N

Ur_l Top

FM output

o.oxs;ii
T1 YT-30194 (Mitsumi), 2153-4095-339 (Sumida)

veC T2 KW-30011 (Mitsumi)

o T6 YT-30112 (Mitsumi)

SW2 T7 YT-30117 (Mitsumi), 2158-4140-044 (Sumida)

Unit (resistance : Q, capacitance : F)
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Image interference — dB  Sensitivity — dBpu

OSC voltage, Vosc - V

OSC voltage, Vosc - V
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—
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SW2 OSC Characteristics
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SW2 Input Characteristics
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Spurious Response Spurious Response
20 T T T 20 T ;
8.5MHz spurious response 8.5MHz to 9.4MHz spurious response
10 Output —39dBm 10 Output ~30dBm
0 (referenced to ANT 0 (referenced to ANT
0 input 24.5dBy, 8.5MHz) 0 input 24.5dBy, 8.5MHz)
-1 -
@ ~20 m -20
= -30 © -30
; -40 ; -40
E E
2 -50 Sl ] 2 -50
3 oy T T 5
2 -60 2q [£ o |y o -60 z
v = ] 218 i 5
-70 g g 2SS -70 g
g1 |= L+ g
-80 e o o -80 &
N &) £l RS @)
-90 75} =} QL‘\'_:‘ :3 -90 8
-100 © [T . -100 .
5 7 0 2 3
Frequency, f — MHz
87-3{psc =4b65kHz
28-2fpgc =455kHz
SW1 1/Q Characteristics FM Characteristic
205w input/output char. T 5
g f,=4.5MHz Detection
2 output 400Hz-30%mod &
o ———
% 30% detection AM mod. output %
= output 1kHz-30%AM mod =
5 -20 | : -/ 32
" //\VA,/\ g
3 8
2 \ Vi :
5 40 / \" 23
g. \\ ! // g
. S
g AN Noise voltage £
£ AN tE
3 N =
A ])|i8t01;ti0]1l 100%mod| 0 2
Lt
0 20 40 60 80 100 120 140

ANT input voltage — dBu

No.1506-11/14



LA1260

Sample Application Circuit 2 : FM (band in US) /MW/SW1 (2.2 to 7.5MHz) /SW2 (7.2 to 24.0MHz)

Application where the LA1185 and LA1260 are used

[Circuit Diagram] (The sample printed circuit pattern is shown on page 13.)

(epruns) ++0-0F 14851
(unsNA) L110€-LA LL
(rwmsiA) Z110¢€-LA 9L

(unsNA) +220€-LA L
wns)A) S010¢-LA €L

(4 : @oueyoRdED 75 : BOURISISAI) HUN

(XIN V) T100€-MY TL

(eprung) 6£€-S601-€S1C

(WA $610€-LA 1L

(WS $€10€-LA SL DSO LE A1 WWgg'() 100 A1e Yuwig's €77
¥ L 211 WWEE'() 2100 IIe UIWCS 71,

(lunsHA) euusiue Jeq 9680INL 171

O
INdINO W4 | 7SO0

(6 [Z] (3] (5] 71 (] [Z

=80

Internal 100pF, external S5pF

- 8T, ®-® 2T
0.12mm 2UEW
fo=10.7"MHz, Qo

doy
09z 1V
s (ot _LI lzd] _JE Lol s [
SENES |
Lndifo WY | #sioe | ol 7LY00

250 IMS SL

INV IMS LL
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Sample Printed Circuit Pattern : Cu-foiled area (The circuit diagram is shown on page 12.)

FM Characteristics

T ekt LT T]

Detection

output f,,, =400Hz-30%

/ﬁ

/

g

@

S

I

(%]

en

s <

o 40

2 S

z

~ -go|Noise I

=

& oA

E =R

=} g |3

g -®0 ER:

g 55

a £3
-100

. Apphcanon Where

YT-40004

”’:Ef%ﬁ Ei

YT-40003

120

used (See page 3.)
the distortion approximately 0.1% at 100% modulation.

77-1236-04
(Korin Giken)
@-® 19.5T
L@ 68pF
Q=T78+20%
0.084 2UEW

YT-40003
(Mitsumi)

@-@ 25T
D@ s6pk
Qo=401+20%
0.1mmg 2UEW

fr=108MHz

Veo=4.5V

Q.S.=9.5dB

—3dB L.S.=9dByx

LED lighting sensitivity 11.5dBu

T7-1237-01
(Korin Giken)
L-® 207
©-@1T
D-@ 82pF
Qo=591+20%

Y'T-40004
(Mitsumi)

w-& 1T

-G 23T 82pF
Qo=40+20%
0.1mmg 2UEW

Unit (resistance : Q, capacitance : F)
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sontained herein are intended for use in surgical implants, life-support systems,
ear power control systems, vehicles, disaster/crime-prevention equipment and

se any responsibilty for any fault or negligence which may be cited in any such claim or
on on SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

H Information (including 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.

This catalog provides information as of November, 1997. Specifications and information herein are subject
to change without notice.
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