{ Orderlng number- EN2250C

LA1810

AM/FM/MPX Tuner System for Radio-
Cassette Recorders, Music Centers

Functions Package Dimensi
« FM-IF : IF amp, quadrature detector, soft (unit: mm)
muting, tuning indicator, 3067-DIP24S
- MPX : PLL stereo decoder, stereo indicator,
forced monaural, VCO stop.
- AM : RF amp, MiX, O5C (with ALC}, 1F amp,
detector, AGC, tuning indicator.

Features
« FM/AM/MPX functions contained on a single
chip.
» Munimum number of external parts required.
+ On-chip FM muting function.

- High sensitivity.
+ Less carrier leak of MPX.
SANYQ : DIP24S
Specifications
Maximum Ratings at Ta=25°C, See spmﬁ{‘ed I‘ Unit
Maximum Supply Voltage 9 v
Maximum Suppty Current 50 mA
Flow-in Current 200 mA
(Indicator Drive Current)
Flow-out Current 0.1 mA
Allowabie Power Dissipati 500 mW
Operating Temperature —~20to +70  °C

Storage Temperature —~40to +126 °C

Operating Condition ba Ta =

&

Unit
4.5 A%
Voltage
Ope rating Vol

3.0t08.0 v

a=25°C, Vpo4.5V, See specified Test Circuit.

{i=10.7MHKz, f,,,= 1kHz min  typ max Unit
icco Noinput 13 20 mA
—3dBL.S. Referenced to Vi =100dBy, 28 35 dBu
100%,down 3dB
Demodu!ati\mbu. Vo Vin=100dB.,100 mod. 150 220 300 mV
Channel Balance.s C.B. VN =100dB 4,100 mod. 0 0 15 dB

Continued on next page.
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Conlinued {rom preceding page.
Tolal Harmonic Distortion THD

"M Characteristics (Stereo) : {=10.TMHz, [, = 1kHz,L + R=90%.pilot =10%, V)=

Signal Lo Noise Ratio S/N
LED ON Sensitivity VLED
Separation Sep
Stereo Distortion THD(Main)
LED ON Level Viep-on
LED OFF Leve] Vigp-ofl
AM Characteristics : f,=1000kHz, f,, = 1kliz
Quiescent Current Ieco
Detection Outpul Vol
Vo2
Signal to Noise Ratio S/N1
SN2
Total Harmonic Distortion THD1
THD2
LED ON Sensitivity VLED

Note : Be fully careful of electrostatic discharge damag

Equivalent Circuit Block Diagram

min  typ max Unit

Vin=100dB 4,100% mod. 045 12 %
Vin=100dB4,100% mod. 70 80 dB
[L=1mA 23 33 43  dBu

No input

Vin=23dBy,30% mod.
Vin=80dB,30% mod
Vin=23dBx,30% mqﬂcf*

2.0 %

lbzlmA 28 dB;l

Test Circuit

'h?fﬁ o;ﬁ
”I ~”i|

on of

Feow ndearr

=

T1:HW.6183
T2 :HW-62185

T3:YT-30103

Dl‘ll\ A
16

"% Y N
* :Polystyrene film enpacilor b s ! is.n

Unit (resistance : £}, capacitance :

008 !

1
F) r
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LA1810

How to use the LA181D
1. Forced monaural mode
Fig.1 shows how lo cause the forced monaural
mode to be entered.
(D Connect pin 14 to Ve through a resistor of
100k (Turn ON the SW1in Fig.1).
@ Connect pin 15 to GND through a vesistor of
47%0 (Turn ON the SW2 in Fig.2).

Fig.2 Forced Monauri
Fre®if

Either above-mentioned @ or @ causes the

forced monaural mode to be entered. In this case,

the VCO does not stop operating. If the resistance

of R1 and RZ is decreased, internal bias will vary
and the VCO frequency will vary when the 51 or

S2is turned ON. This dala is shown in Fig.2,

b~ b= e

2. VCO stop % RL,R2 ~ ka

There is no pin available for stoppjng the VO a¥;
the 'M mode. However, the meffigd shon 11

&

0 60 80 100 {20 140 {60 160

can be used to stop the VCQ b the )EM

. LAl81G
causing the ferced monaural

% s
+
47K
vee
Q) 10 OOU

nter
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2) Connect the connection point of the semifixed resistor connected to pin 13 and the fixed resistor to a
frequency counter throught a resistor of 240kl or greater,

! At - Ry
] ® O

-

Rx q

to counter ™

%01 min 2

Q

b4

4

k=4

. . g

How the error changes with the resistor value M
is shown right.

cg=4. 5V
IE‘mpuL 100dB«
Nonmodulation

X

tuning mdlcator lighted.

. Separation setting capacitor Cs

A
WA\
\
\
«\
A
N\
N
A
RN\
NN
Cs
| 7
1} 1
75.0 76.Q 77.0
Free-running Fraquency,(p — kliz
2 THO - f
® Vee=4.5V ‘ '
! 150kHz Dev.
% 00 IF ihput 100dByu L-R=90%, PILOT =10%
B ] 1T 11
£ Lag filtgr |
4
5 4 :{;M
% 5 Lﬂ@/,‘/‘e
a Clop T
2q
L 4 vee Tpe |
c
= ¥ecc
2 1 2 |
2 2 0.224 0.224
jrnd % 0.47p
3
20
7 [ | J
2 T 235 e 273 8§ ok

Frequency,l — Ez

Unit (resistance : 1, capacitonco : [}
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6. 'M muting pin
The external resistor connected to pin 12 can be used Lo vary the muting level (Fig.1). The abnormal
sound at the time of side peak reception at the FM mode can be reduced by weak signal muting.

o LAT186N + LA1810 Attenuation -
LA1186N + LAI810 Muting Characteristics

0 Detuting Frequency
’ ‘ f=98MH;z
0100 4000 z-30% med
-20 }_QRM* : V[lel[)OdBpI
S’ S Mute ofl
25t 03 L
=40 e 2 1 '
o RM
:"% Mute ON
3 —60 I, M,
(=3
% ~e0 =~ Noise — Vg = 4.6V
glse oCc =4,
I f.=98MH:z
o | Im=4000z
~20 0 20 40 60 80 100

7. The followmg method can be used to change the L[f‘];) ON sensiti \Qy at N}é_FM mode (Fig.1). The data
) ¢ Qg\{{wty is sshqwn inig.2.

LED PNSensitivity — R

fe=10.7MHz
22#‘ R
40
kL] s Aty
10 Reference (R=open)
1] Sk 10k 15k 20k 5k 0k 35k

Resistance R -
Fig.2 LED ON Sensitivity Setting Resistance

— LED ON Sensitivity
LAIB1O
1
5& 0.22:¢
F4 O | AM *
o voe (21pin}

9. If a noise appears in the delection output when the tuning LED goes ON at the AM mode, connect a
capacitor across pin 8 and GND to eliminale the noise.

No.2250-5/13
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25 FM Characteristics 25 AM Characteristics
ulz 1 [(=10.7Mliz = 1MHz
a T |[m=1kHz ® fm=1kHz
= T6kHz dov.
E> 90 3 ySOkizaey. | |
= 29 2.0
o | (@]
£ F
S %
=] } | 3
3515 v & 15
a i -
o< s>
2 a
5 1.0 LED-ON///_ e &40
L2
. e i3
= “!70 5 ] £ 0.5
g & T]‘iiD £ |
0 g
£
8 =~
L 0
g Demodulation output
S -20
%
K]
2 oL/
S —40 o
HEVARLIA%
o ' AM output  /
:D" _w —— /‘w——‘\
g ~J .
3 Noise
3 e
< %0 \v
2 N Noise
2 i
-100

D 20 4 @ B0 KD # 0 20 4 60 80 1@ 120 140

Input— dBg fnput — dB/m
Selectivity Charactefistic Fidelity Characteristics .
1iF230% g, 00dB/m input const. iska’
ol _ Output 20mV es: fe=1MHz ALL.L,LM D@ ]
F |

3(}%n]0d S g ,';22009‘ 4
| L

Q
-4 AN
@“ﬁ k74
/ S
¢ \
2

/
16 / /! w 0.0068,,p, \\

4
v .01?‘-...\_.;:.:

Distortion |/
o [peDistortion 27
ST

0
23 5 T 3087 2035 7

Modulation Frequency — iz

L

1
[+
|
O\\
20
%,
(s
\
[(*]
Total Harmonic¢ Distortich{THD - %

L
S
»

Response — dB

.

Q0. MW Reception Characteristics
o | Tracking at each (requency
: |
¥ "= 100
3 £ 80 ]
e
2 2 !
% ay 3 /\I&e r '|9Qu
£ . u’/h‘ c &0 " ¥ enc}:d‘[ i
3 .\0(1e (2p 'Té- " Usable gensitivity erl Ctene,
3 ’/ P~ | (UkE[2-30% mod,S/N =20dB2)
3 T [ ]
Max. geneiios
c _ _ > - Bensitivity (1 k{3
é, B0 }—- 'é. 20 2-30% mot otrtput =205, v )
-100 0
0 20 40 60 80 100 120 % 400 60 800 1000 1200 %00 1600 1800
Input —~ dB/im Receiving Frequency — kliz

No.2250-6/13



LA1810

o 0
f.=10.7TMHz
f,=1kHz
i 1(100% mod)
105 -10 Demodulation outpu o
/4] I
3 o !
= i
o 1 |
t ‘g !
poz® 1
5 ©
s =
s S
‘Xw%m ...1_ '-SdB LS —
=] L} I PO
e 1 LED ON sensitivity
8 ; L ..
0 0 THD (100% mod)
0 2 4 3 a 10 12
Supply Voitage Voo — V
FM Temperatiare Characteristics
| ] oazg =10.7Milz
dulation output,input=300dBs | | |
| Dexmod TkHz-100% mod —
3 |
| S/ input = 100dB T
L) s THD,input=100dBy
2 wl || TkAz100% mo
L N LED ON sensnuvuﬂ
% 1 —3dB LS., 1kHz-100% mod
.-é
S 20
@ 30 -0 40 © w0

-1

~2

FM Vee Characteristics

20 30 W 50560 70
Auwuibient Temperature, Ta —

Capture Rang

a7t

I!"'input.
Neonmedulatien

4

5 6

7

wl

Supp]y antage.Vcc -V

AM V¢ Characteristics

8 10 -0 5
f.=1MHz
»® In=1kHz R
CIJ 20 =-20 ,Den\oduia(.'ion output (YIN = 100dB/m,30% ruod} | P Q‘
T = ! i
E.“-u:: © Y E:?
=S ; ;
-‘-)E ) wé -30}—Max. sensitlvity (ou’-[‘“t’“}aemv 30% mod) ___| -%
fad
37 3 3
as a
U‘E'; ‘aos <0 L
2S£ 5 G
35 = ]
2§ P £
2 so-§s K
2 4 E
o 0 40
8
o
o
)
03
g
-10g
2R
a0l
o
:E.
2bf

ity

=20dB sensitivity,1 kHz-30% mod —]

Total Harmonic Distortion, THD — %

- L,EB sensrtw:zyl
il
Fugput 20m . sansitivity, LkHz-30% tmod

- 0 0 20 30 4O 50 & 70 &
Ambient Temperature,Ta - °C

Lamp ON Sensitivity - V¢c
[
8
-
L]
‘: X ON level
=z
2 \ OFF level
T
1
0
0 2 4 6 8 10 12
Supply Voltoge, Vo ~ V
50 Sep - V¢
f=1ktz
75kHz Dev.
45 IF input 100dB
@ L+R=90%, pilot =10%
I 40 A\
[~3
2 /\ 3
£ 38 \, w2
2 [ =
2 30
-
B
25 |—.
x
0 2 B 10 52

4 b
Supply Veltage,Veoe - V
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LAT810

Total Harmonic Distortion, THD -~ %

Carvier Leak - dB

Total Harmonic Distoction, THD = %

THD - V
10 CcC
f=1kHz
75kHz Dev.
51— IF input 100dB 4 (10.7MHz)
L+R=90%.pilot=10%
A 3 1\22.6kHz dev.
1.0 \‘ . mono
‘M- T
main
\ 1
S Paz] stereo L, R
sub
2
2 3 4 5 ] 7 -] 9 10
Supply Voltage,Veg — V
c THD - 1
Voe=4.5Y
3{78kHz Dev,
IF inpul 100dBy
L4+ R=90%, pilol.:I 10%
-
1.0 main
moni |
— Y ]
D\-
5 stereg y K%
2)mf —
0.1
7
&/
2 3 5 2 3 b5 i

Freguency,{ — Hz
Carrier Leak -~

90 Monaural (7T6kHz dev.}
without de-enyphisis

®

|

=F

B

g

L2 o

Taxl

EPC 1\

‘B 2>).8 \‘

e - \ J

PR / ¥

1 Y o - H

2 ™ 80% mod i

—_ 0.4 < ~ 2

Ll o ;j‘

° 30 D P g

© [%"iod Adjust so that THD
0 Y - t _is tninimized,

~20 0 20 40 60 80
IEC Input — dBg

100

12Q

Separation,Sep — dB

Noise Voltage,Detection Output — dBm

Free-running Frequency Drif{.

60 Sep ~ f
Vee=4.5V
75kHz Dev.,

50 | [F input 100d B«

L +R=90%, pilots1

1

0%

40 60 80 W 120
Madulation,Dov, — kilz

140

160

-Running Frequency Drift Characteristic

Vee=4.8Y
{=10.7TMH2
1€ input 100484
2 Nonttwodulation
1 ==
o —
’_,_.-o-"
1 ““..-—»-‘-—"""ff
-2
-3
-4
20 [s] X & [:¢] -4]
Ambient Temperature,To - °C
0 SW2 Characteristics
Voo =45V
f=21MHz
20 [fin = 1kHz Detection output (30% mod) l
-40
~60 }-- !
-80
.|m
-20 0 20 40 60 80 100 120

{EC Input - dBy
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LA1810
SW2 Characteristic SW2 Characteristics

200 40
Pin 24 voitage o
=]
|
> Ll
I 150 3 %0
§ L —— ‘E &
=
?; // 5’, Usable sensitivity (N =
3100 o 20
<o o
o
= }
=1 2
- -
= 50 @ 10
:g 8
© s
0 T
b y 10 P 3 ;3 5
Receiving Frequency f, — MHz =
SW Band Test Circuit
I€C
durmmy OO{‘J!‘ LA
itswmi), 2168-4095-31L9A (Swmnida)
4 (Mitsumi), 0297-1500 (Sumida)
o LW Characteristic
15’ §f,=240kHz
"I’ -0 fm=lkHz .
- 1>
2.-20 /
3 el
1.6
G -0 > =
3 ) /
g 40 812 =
[ ;"—:' /
e- -50 < ) LED on
5 c 08
5 .-t
8 -0 o ...-—-4—/
2 0.4
2 -7
r 4
-80 0

0 20 40 60 1] [104] 120 ({24]
ANT lnput — dB/m

2 LW Band Test Circuit
B i s L
<
S0 ||6 -
S @ ]
3
3 50 & HI-OP T 0067 | O
3 F R 1 } Unit (capacitance : F)
C) ] % 7
S LED. 2 T
A ED-ON Ve ”i 3 > L1: HH-50181 (Mitsumi)
.a enaits ] g T1:MA-7014 (Mitsumi)
- lwt}'(voa <
g 3, 23] 21
s
22 LA1 B 10
120 160 200 240 280 no 360 &3

Receiving Frequency, [, — kHz
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FM/MW

Sample Application Circuit: LA1186N + LA1810

e3o8den ‘131 9ouBIsISA) U

MRS 10009-LA * 61

e,

(unSNYIGET0E-LA T

AS'Y
o7 et
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Sample Printed Circuit Pattern (See Sample Application Circuit).

ANT Fd_ am Unit(resistance : 2, capacitance : F)

=1 Ak
| f

jods '
~—{l— LA1186N

s e s o

LA1186N + LA 1810 Overall Charagteristic

0
f=98MHz I |

Detection output fr, = 1kHz;

!
N
(=]

Detection Output,Noise Voltaga — dBm

-0
-
-80
100% mod_ | 30% mod
—100 ~T A i
-20 0 20 40 60 80 (® 120 %0

ANT lnput Yoltage — dBy

LA1I8I L
. R
| 100k
100k US 2,100k JAPAN
J; (Upper ~hetero)} {Lower~ hereto)
The LA1810 contains the output load resistors. For the LA1811, output load resistors Ry, Rg
(Output load resistance = 6.8k) are connected externally, The graph of
demodulation output vs. R¢, {(Rg) is shown

below.
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LA1811 FM Characteristic

f=10.7TMH2
1kHz-100% mod

350

20l ...

Demogdulation Qutput — mVrms

2 12
Exbernal 1oad Resistance, R — kfl

Coil specifications

> MW.bar-antannga
TN-10896 (Mitaumi)

<17

D L=2804l1, Qg
ﬁl ®-® L=d5iH, Qo= 2
W MW

- AM IFT - FiM quadrature
HW-6194 ,
HW-6215 (Mitsuri) 0 con YT-30103 (Mitsumi)
—{] O-®wuT ® OOtoT
@ ®1T ®L Qo =90, (= 10.TMHz
- 8T 82pF
180pF
P o0 ®
- 8W2 0sC
HW-40184 (Mitsumi)
5 @-® 2T
®©-@ 5T
@-QO 6T
S QoZ 40, L=1.44H
. LW 0sC
MA-7014 (Mitsumi)
O-@ 20T 5 @-® 40T
]:] @-@® 200T {D-@ 80T
@-® L.=2.74mH, Qo= 200 @ 1L,=220,H, Qo =130
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igeribed or Coftained herein are intanded for use in surgica! implants, life-support systems,
qun;ﬁr-ent nuclear powsr control systems, vehicles, disaster/crime-prevention equipment and
bwch may dicectly or indiractly cause injury, death or property ioss,

= ufﬁ‘ﬂaSmg
N

Any products described or contained herein far an above-mentioned use shall:
ropt full

$ponsibility and indemnify and defend SANYO ELECTRIC CO. LTD. its affiiates,
’{S|d|anss sand dnstnbu:ors and all their officers and employees, 1omtly and severaﬂy agamst any

n Informamn {including circuit diagrams and circutt paramaters) heroin is for examplo only; it is not guarant-
eed for volume production. SANYQ believes mformation herein is accurate and reliable, but no guarantees

are made or implied regading its use or any infringements of intellectual property nghts or other rights of
thied parties.

This cataleg provides information ags of June, 1995, Specifications and information herein are subjoct to
change without notice,
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