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SANYO 

LA1232 
Monolithic Linear Integrated C i rcu i t 

J F SYSTEM 

Functions 
1. IF aaip, l imiter 
2. Quadrature detector 
3* AF preamp 

Muting at weak input 
5. Muting during detuning 

6, Signal meter drive jd i^pu^i 
7, AFC, tuning meter •drive ^putpui 
8, Delay AGC output.. . ....-M 
9* Muting drive voltage inVfer&r 

10, IF amp stop circuit %.. 

3. 

6. signal level (dB) 

f matures /. • • f e . . 't:;; 
U High limiting sensit iv i ty : 18uV typ / / 
2. Low distortion: 0-05$ typ, (Depends i f f t e & r i t y of the phase 

characteritic of the phlie shifter..):' 
High demodulation output: 330mVrms typA 
High S/N: eH.OdB typ. 'h-
Pop noise reduced muting during d e t uning^• •-. 
Signal meter drive output in propirtion-Ap,."Input sj 

7. Detuning muting band having goo.#?'.Symmetry • 
8. Tuning meter drive output havi4^f 
9. Delay AGC drive output for f/orft / / ' 

10. On-chip voltage regulator: 14V 
11. Excellent interstation muty& c t i 
12. Pin compatible with / / 

General Description /'/ Jl .// 
The LA 1232 is a high i|^£grat i6%fS^hat/^ intended for use in FM IF systems 
and contains almost/4ll th^.f fut#^ion//required f o r the IF stage of an FM 
tuner* The equivalenC/cir^iii^. frlock d£%fram Is shown below. A sample appli-
cation circuit is f ^ o s^ fm b̂ |.ow t^'glther with i t s peripheral circuit. 
The IF amplif ier ̂  i i W i t l l | g e ' c 1 s of 6 stages of double-ended di f feren-
t i a l amplifier having A ® ol^j?4cteristic f and a signal meter drive stage 
coupled in parallel a i ^ i f i e r / l i m i t e r stage is composed of 3 stages 
of level detf6£or ol/cuit for extending the l inearity range* 

Squialent 

Case Outline 3006B-D16IC 
(unit:mm) 
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LA1232 

The FM detctor stage consists of a double-balanced quadrature deteotor to 
which a low frequency preamplifier and d muting controller are attached. 
The muting drive stage consists of a level detector to detot the S/N ratio of 
the car r i e r when the input signal Is weak and a c i r cu i t to detect the DC 
output of the S ourve supplied from the FM deteotor during dpruning and a 
drive circuit, and operates to reduce interstation noise and caused 
by muting during detuning. / / \ 
Further, a vol tage inver ter i s contained so that muting opib be 
any input s ignal l e ve l , The output of the voltage i n v e r i s j||> n nec^ed "to 
tho muting dr ive output pin. Muting oan be turned Qfi/OFF 
applying the control voltage to the input pin of the y.oitiaggfPifiy§rHir. /|6r 
the control voltage, the signal meter drive output is salted, 
The AFC output and tuning meter dr ive stage are op\ :d\ivr<^^' 

- , , A F C 

s ens i t i v i t y and muting bandwidth during detunirig c a %,::b e jus t ©E b y an 
external resistor. / ' / // ' 
The IF amplifier stop oircuit, being a circuit t ^ ^ t o p ^ i i ^ f l F %4piif ier at 
the AM reception mode, makes i t possible to reduce poj^liqisK caused by FM-AM 
reception mode switchover. 

Maximum Ratings at Ta=25°C 
Maximum Supply Voltage 
Maximum Input Voltage 
Maximum Current Dissipation 
Maximum Flow-in Current 

Maximum Flow-out Current 

Vccmax 
? 

16 
JlO , 

12. / 

l i t " 

Pin, 1.1 
Piri 1-2 v 
pin 1 1 # 

/"Pin 15 
//Pin X§ 
/ 

£ 
. #itk 

Allowable Power Dissipation /Pdmax 
Operating Temperature n;; 
Storage Temperature / / Tst^.. ^^;..^ 

16 

1 
/ / 1 

2 
2 
2 
2 

650 
-20 to +70 

-20 to +125 

unit 
V 

Vp-p 
mA 
raA 
mA 
mA 
mA 
mA 
mA 
mW 

Operating Conditions at 
JRecommended Operating,V61ta#e 

Operating Characteristics ai Ta^§°C f 

Quiescent Current, .' 
Current Dissipation 
Demodulation Otffjfut .-f'iv-
S/N / / % 
Input Limit Vinf t^m) 
Total HarnjcSpdo D|ftor||on THS/' 
Muting S ^ M t ^ ^ ^ ^ ^ vfri(mute) 
Muting .It lbenu^t^K ^ /^l6te(att) 

12 

min 

AM 

Mut i^^ l v^Pu tp i^ l / 

Signal Motor Drivo 
Output \>/ 

BW(mute) 
AMR 

V12 

V13 

Vr.c=12V,f=10.7MH7, 
Quiocent 
Vin=100dBu 

f Vin=100dBu,400Hz 100*mod 
Vin=100dBu,,400Hz 100*mod 
Vo 3dB down,400Hz 100*tnod 
Vin=100dBu,400Hz lOOJfmod 
V12=1.4V 
V5=2V,Vin=1OOdBu >400Hz 
1OOfcmod 
Vin=100dButV12=1.4V 
Vin=100dBu,FM 400Hz 100*mod45 

AM 1kHz 305Emod 

240 
78 

23 
60 

140 

Quiescent 
Vin=1OOdBu 
Quiescent 
Vin=70dBu 
Vin=1OOdBu 

4.0 
0 
0 

1.9 
4.5 

Unit 
V 

fcyp 
22 

26.5 
330 
84 
25 

0.05 
29 
65 

220 
60 

4.9 
0 
0 

3.0 
5.5 

max unit 
30 mA 
33 mA 

460 mVrms 
dB 

31 
0.3 
35 

dB % 
dB 
dB 

370 kHz 
dB 

6.0 
0.3 
0.1 
4.2 

V 
V 
V 
V 
V 
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LA1232 

AGC Output 

IF OFF Current 
Muting Operation Level 
Voltage 
Offset Voltage 

Pin Voltage 

15 Quiesoent 
Vin=100dBu 

min typ max unit 

I 1 5 ( o f f ) Quiescent,Vg -0̂ 20mV 
V16(mute) Vin=100dButV12=1.MV 

6-10 B 
7^10 B 

Quiescent p Pin6-10 
Quiescent,Pin7-10, 

Quiescent 
Quiescent 
Quiescent 
Quiescent 
Quiescent 
Quiescent / 
Quiescent / 
Quiescent/ 
Quiescent 
Quiescent 

1.2 5.0 5.5 
0 0 0,5 

10 35 60 
6,7 O M 1,0 

0+0. 

Test Circuit 

i0-047 rf | 0.047 

aowT 
m -nr in 

V 
V 

uA 
V 

V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

j r AC Characteriatio Test Clrouit 
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RtJ 1.3k 

Detection transformer 
SNY-C74-I700 CSunjida) or 
W4FCC-2C826EP ( Tofco) 

§ f l Tuning 
meter 

AF cutput 

£ 
ft 
I 
? 
C H» C* 

no CO ro 

Sample Printed Circuit Pattern {70*9500^, Cu-foiled area) 



LA1232 

Input Characterist ics 
r̂— r~ 

Vo(0dD = 330raVmiB) 

IF Input Voltage,V^ - dBu 

pin Voltaqe - J f 

Detuning Frequency* kite 

. i 
CM 

4? to ctt 
Xi 

& 
: 

pin Voltage - vi 

Lf I nJj^r^^tlle , V^'V d Bu 

i 
N on 

N S 

n n 1 
/Viu = lOOdBA 

W -SCO -?CD -100 <J 136 200 loo ffio 
/detuning Frequenoy, Af - kHz t 

CD 

3 0 * 
^ HO © 

C 
5 "30 •H 
rt 
2 a a> 
£ -50 < 

•H 

Muting Attenuation - V5 ^ 

3 — t r 

tt 

W ,, , ^ • ^ r ' ^ L t a g ^ f - v 
3,0 3.5 

ft K>k! , 

JTrTTT" 

0.5" Sff 
Pin Voltage,V16 - V 

It 14 

V12 - V9 

6.0 

5X1 

4.Q 

55 J® i4o 300 5oo m 
Quadrature Signal,Vq - mVrma 

V]2 - V16-G 

- 3.0 <9 

5 
7,0 

1.0 

IF input=100dfiu 

Z 
/ 

< 1 

"t 

7 Jr wr 
1 

V12 

'I 5 10 3 100 5 > * KCk 3 1M 
Realetanoe across pin (£§) and - oho 
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Input Limiting Voltage.iMllniJ - dBn I F *** S t °P Current ,1^(15 o f f ) - A 

OQ » 

M 0 c 1 o o 

..i 

r B . 

! i ! I \ j 

i ^ ^ ^ ^ ! 

• i \ 
i ^ 
i ; 

V ! 

^-OHn : ! 

« « jstist-b 3 
3+V *%J 
" « W V 

I 
i 1 1 J 

S 

9 
B 
* 
g 
c 

9 

O o 

i^mw— 
t : 

\ H S l ^ 

1 
i \ ' A -i \ i \ i i \ i \ ^ \ 1 v > -5 : \ i \%

 1 -! • ] \ % / i 
i ; \ i 
! ; !\ \ 

\ 

Pin Voltage,V15(IF o f f ) - V 
- dBu 

Vit3,jn? - dBuw M u t i n S Bandy id th, BW ( nu te ) - kHz 

ro 
ro 



LA1232 

V 1 5 - Ta 

-40 -20 0 20 AO60 » 
Ambient Tejsperature,Te -

V 4> . 

V 
A 

Si •H > 

S 
2 

BW(rmite - Ta 

• — — • — — 

— — 

— — — — . — 

— 

— — — — . — 

/..r 

> 
/ 

to o ? 0 in / /60 •]"•& 

PQ X) S* 

2 W 
4J 
^ 67 

£ 
O 

Mute(att) - Ta 

64 

J 66 rt 
3 w 
4> 

i> 721— 
a 

:fill 

1 

Ipo 

0 M 
tj Ci -H 

i=» 

I " 
Ambient Temperatureirfij/-

Tuning Error 

9 13 It IS 16 
SujipXy^Jl tas«. V c c- V 

Ambient Tett̂ ô ft'fcH^Te 

- / / 

" 8 0 

, h 

i *\n\J t 
/ 

— — 

-

— — 

•V.,r?:v 
-

— > — 

t 

ir" « / f 10 11 12 13 K 15 16 
• / / Supply Voltogo, Vcc - V 

Information furnished by SANYO is be-
lieved to bo accurate and reliable. However, 
no responsibility is assumed by SANYO for 
its use; nor for any infringements of patents 
or other rights of third parties which may 
result from iis uso. ei>d no license is granted 
by implication or otherwise under any 
patent or patent righls o* SANYO, 
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