
LA1247 
Monolithic Linear IC 

AM Electronic Tuner 

The LA1247 is a high-performance IC developed for AM electronic tuning system^. It performs the functions 
needed for AM tuner systems and also provides auto search stop signal, local oscillation btrifer output, low-tey^l local 
oscillation. Moreover, the local oscillation is stable from LW to SW, facilitating mu|tiband; ap^tot ior is . 

Functions 
• RF amplification 
• OSC (with ALC) 
• Detection 
• Signal meter drive output 

(also used as auto search stop signal) 
• Others 

MIX 
IF amplification -y "'v 

AGC ' t > 

Locai%&iflatiori buf feroutput 

Features 
1. Narrow-band signal meter: Usable as auto s e a j ^ l / s t o p ^ ^ f l i ^ ^ i b i e t o / n ^ e wide-band) 

Signal meter o u ^ y f l / 2 ±1.5 k ^ z t f p . 
Easy to design fejectronlc t i>8 | | | f reqLfsncy display 
Stabilizeo o b l a t i o n , ^ | p u t f ^ ^ a r a c t ^ ^iode and improved tracking error 
Excellent ./unable ^ f f i f l ^ y (45 dB/ tp f typ.) due to low noise transistor 
cascode^d^nectioP^^ | | | / / 
H i g h l y / ^ s i s t a ^ f t ^ ' l ^ ^ l u s lf)t%ference, IF interference due to double 
bajapl^fi t y p ^ f | ^ n ^ t ' M I X ^ | p ^ n t e r f e r e n c e = 85 dB typ.) 
G ^ S / N Tor meSitjrri input 
jrf^iie var|atioft%F^W r distortion, etc. (8 to 16 V) 
^ s s i b l e %^£ iuc^ | )op nq%?'at the time of Vcc * o n - modc-on by selecting AGC 

.. , time c d n s ^ n f l l t ^ / / 
9, Meeting AM stereo requirements;, is mc^^lmproved as compared wi th the LA1245, 

2. Local oscillation buffer output: 
3. LSC (with ALC): 
4. RF amplification: 

5. MIX: 

6. Low noise: 
7. V c c variation compensation: 
8. Pop noise reduction: 

Information U i r n > s h e d S A l ^ O is be' , 
lieved to fcfe.accural^,Howevfet; 
no resp^htibililv i f ^ m e d 'W SANY^)t)r 
its use/rjOf Jnliing^nenis o( parents 
or o.iftf* rights jp^rties whicK'may 
rc^ l ^ l rom kti:\>3er ohd Vio liccnse '"S'Qf an ted 
l>y- /implictftypn, .Np^-^thefwise uv>der any 

/PJJIENI OI^L^T-R'IJIH.^AOF SANYO. 

XV 

X. X 

Case Outline 
(uni t:mnn) 

3021B-D20SIC 

n . n . n J 7 ^ n n n n n . 

1.2 

Specifications and information herein are subject to change without notice. 

SANYO: DIP20S 

SANYO Electric Co., Ltd Semiconductor Overseas Marketing Div. 
Natsume Bldg., 18 6, 2-chome, Yushima, Bunkyo-ku, TOKYO 113 JAPAN 

8 0 2 9 T A / 2 1 2 6 K I / 8 0 4 4 K l / 6 2 3 3 K J J S # No.1304-1/11 



LAI 247 

Maximum Ratings at T a => 25°C unit 
Supply voltage VQC max Pin 8 t 14 16 V 
Output voltage vo Pin 5, 7 24 V 
Input voltage V| Pin 3 5.6 . / 'V 
Supply current I ce Pin 5 + 7 + 8 + 14 32 , . mA 
Output high drive current h s Pin 18 5 / mA 

>20 Pin 20 , 2 / mA 
Allowable power dissipation Pd max See Fig. 2 7O0 m t 

Operating temperature Topg - 2 0 - + 7 0 
Storage temperature Tstg —40 ^ +125 ,.;-

Recommended Operating Condition at T; B - 25° C h r ^ r d 

Recommended supply voltage Vcc 
Operating voltage range Vcc "t v 

Operating Characteristics at TA « 25°C, VQC =* 12 V, f r ~ 1 MHz, f m - 400 HZ, AT S^CLFIE%«st circuit/ 
(based on applicatjon circuit). fi 

min. \ typ max unit 
Current dissipation iCCO) quiescent 16.0 25.0 35.0 mA 

ICC (2} wi th 107U8/1 inptrt: r . Jfi-tf 29.0 40.0 mA 
Detection output V o d ) with 23 dB^ inftbt, % - 2 7 . 5 - 2 3 . 0 —18.5 dBm 

Vo (2) w i t j j 80 dBju i p p t t ^ o d . i o % - 1 5 . 5 -12 .5 - 9 . 5 dBm 
Signal to noise ratio S/N (1) wtrf j 23 d B ^ ^ h ^ t / mdd. 30 16 20 dB 

S/N {2) / { M 80 d & M g p t , mod. 3 ^ 52 57 dB 
Total harmonic distortion THD (1) / V » t h 80 dB/i i f f l j fe m o d . j W 0.4 1.0 % 

THD (2) V with.; |WdBju input, mp^/So % 0.3 1.0 % 
Signal meter output VSM(I) •'" quteicpnt / / ' 0 0.5 V 

VSM C3f ; with t ^ 4 p i n p u j / / 3.5 5.0 7.0 V 
Input at signal meter V|N i U . I V / / 20.0 26.0 32.0 dB/i 
output = 1 V / / 

Local osciJIation-buffar output YoW 380 530 mVrms 

Reference Characteristics typ unit 
Signal meter output V rm(2J with 4 0 d B ^ input 2.5 V 
Total harmonic distortion -^Swith V12"dBn input, mod. 30 2 % 
Local osciflation fluctuation / . frorrf VqscL (522 kHz) to 10 mVrms 
within a band y ^ h (1647 kHz) 
Signal mater band width* .. ^ VSM^BWI Wjii i 80 dBji input,. 1/2 ±1.5 kHz 

/ o u t p u t frequency 
/ w i t h 80 dB/i input, 1/10 - 4 ,5/4-7 kHz 

output frequency 
Selectivity / / * 10kHz at 30% mod. 45 dB 
IF Interference / " ' £ fr = 600 kHz 85 dB 
1 mage f r e q u o n ^ l n t e r f ^ ^ c e rait^- : f r = 1400 kHz 40 dB 
A M stereo sySpftanne 1 Subchannel S 50 dB 

/ ' / " ,. j i i / / {See Subchannel S/N test circuit on page 6.) 
* BFB450C.4 N (MU&ftTA* jAFifcN) was,used as a narrow band filter, 
(note) 0 cjtfrrN 775 m V j f l d & i = 1 

No. 1304*2/11 
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Using the automatic search-stop signal 
Signal Meter-driving output is equivalent to Fig.1, signal meter driving output (abbreviated as Vsm) k narrowed in 
band width and can be used as an automatic search-stop signal when a narrow band series resonator is connected to 
pin 15. V$M c a n be adjusted wi th R208 R211 both in wide band and narrow band sipde R^QQ fs inversely 
proportional to VsM» while R211 is proportional to V$M- R208 related to the Q of nar/q^ b^^dsignal meter. 
When the resistance of R2O8 k increased, the Q wi l l be damped and the band width increai^d. On tfte^ottygr hand, 
R2f 1 used as the output impedance of VSM and affects the cut-off frequency and time const a low p^sMjJ ter 
for Vsm a n d the meter drive impedance. The time constant and the cut-off frequency fcc£hbeexpfd$$£d as f o l l o W s : \ 

t = (Ci 14 + C115 + CsWR211/ /R in ) / / ^ / / 

f c =
 2 r t / / / / 

A semi-fixed resistor is recommended to be used as R21I to allow the f i u c t u a t i ^ of Refer ^p Fig. 3 for the 
value of the semi-fixed resistor since this depends upon VSM flnd R208* 3 t l o w e s t limit of the semi-
fixed resistor in relation to R2O8 wi th the parameter of VSM set f^dint the y&ltfe o f t ^ semifixed resistor wil l be 
equal to or greater then that shown in Fig. 3. For example, when^sjM - 5 ttand " 240 ohm, R211 becomes 
28 kohm. Thus, the value of the semi-fixed resistor is determinedto be VVheh the value of VSM 
too large, it is limited and saturated to the source vol tage so it ls#e^tnmehded tp fallow the condition of 
V s M ^ V c c — 2 (Vf. When a narrow band serial resonator i&ti^ed, incto^ffcie rtkinan^fh^Bdance to determine the 
value of R2O8. . -V;.; . • V ' 

Fig. 1 Signal Meter Detactor Circuit 

Signal Meter Amp. 

Pd max - T 9 

3/500 

7Q0 

•8 100 $ 

£ 0 < •20 0 20 AO 60 90 t00 
Ambient temperature. T a — °C 

Fig. 3 R 2 1 1 - ^ 2 0 8 

nco Hfc " " 566 l o r 

£ Resistance between pin 15 - GND, R2O8 _ o h m 

No. 1304*3/11 
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Input/Output Admittance 

- parameter frequency - AGC-off AGC-on 

RF 

Yi3 1 MHz n 
ci 

8 k n 
30 pF 

40 kSl 

13 pF 
RF 

Vo5 1 MHz •o 
Co 4 pF 

— 

MIX 

Y!6 1 MHz n 
c i 

1 0 k U 
2.6 pF 

/ 

MIX 

Vo7 500 kHz To 
Co 2 pF 

/ / -

1st IF 

YI9 500 kHz n 
C| 

3kS2 
7 P F , / 

'3.2 kSfc , , . 

1st IF 

YolO 500 kHz 
r 0 
Co 

45 U 
£ 20 p f e 

2nd IF Y i l l 500 kHz n 
C| / 

/ d o u . . . p 

Mivv, "V. 

3 2 / ' a a / ; 
5 

Notes on LA1247 usage 
When suddenly tuned to a broadcasting station of intermediate or high field strength, a large current of high 
frequency flows Into the signal meter circuit, causing the local oscillator malfunctions and abnormal noises. 
To eliminate this: 
• Use R 2 0 8 ^ 240 ohm for manual tuning type. 
• Use R20B ^ 82 ohm, and use the local oscillation coll at the 1/3 tap (except SW for electronic tuning type 

(which uses a narrow band filter). 

No. 1304*4/11 
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2, Use the bias on the condition RF V C C ^ l F VQC, since abnormal noise levels might be caused when detuning a 
strong input on the condition RF VCC 

3, Use the signal meter driving output (V$M) at VSM ^ V CC — 2 (V) to avoid saturation caused by VcC-
4, Use 1/2 or more tap of LW and MW oscillation coil to improve S/N and the detuning c ^ a ^ r i s t i c s of the 

distortion ratio. / ' / ' 'Nv 'N,^ 
5, Use the full-tap of SW oscillation coll, to allow the sag in oscillation power by the decreasi^a^f Q, N , 
B. Avoid the coupling of the antenna tuning circuit and the local oscillating circuit s o . ^ not to; leak the focpl 

oscillation Into the antenna tuning circuit, / . / , 
7. Connect the detection capacitor 0 ^ 3 between pin 13 (output) and pin 14 J®^tii|]|vof t h e j f | / 

signal Into the GNO line. Connection between pin 13 end pin 12 (GIMO) Increasesthe interFerenceand 
deteriorates the usable sensitivity, / / " | | / \ / 
Moreover, depending on the positions of Ci-| -j 3 and the bar antenna, higher h^M in i cs t h ^ M i m e s 
the frequency of the IF signal may pass into the antenna and cause tweet interferenc^ in extteme cases.oscillation 
might be caused. To prevent this: / / ''^ll^,. i l l ' / / 
• Traim lead wires and connect them near 13 and 14 pins. / 
• Place C u 3 far from the antenna. / / 

8. When a cable or something similar is connected to a local oscilta|f(jrf! whl<^ j$ equivalent to 
connecting a capacitor of about 20 pF, the output from the b u f f ^ r ^ i l l w a ^ c a u s i n g the level 
low at the short wave band. To prevent this, connect a resistor l^ttfveen anclpND, ymfct̂ h wi l l increase the 
operating current of the buffer amplifier. Since the maximumcurrent ajW^nflS-ffOfft pin 20 is 2 mA, the suitable 
resistance between pin 20 and GND Is 1,5 kohm. - ' 

9. Use a semi-fixed resistor for R211 to allow the fluctuation s ! VsM-... 
10. When changing an I FT or using an RF tuner, select / . f i l ter ^ r ^ a t e ^ x i i r c u i t s . a c c o r d i n g to the following 

conditions. The input levels of each terminal where moduIat^^fetaction output of - 25 dB is obtained are 
as follows: 

Pin 11 input 
Pin 9 input 
Pin 6 input 
Pin 3 input 

when Rg = 52pof im BO o h m / / 75 dB/i 
when Rg = 50 ohm ./•' '•b.. J / / 53 dB^i 
when Rg - S O o h m / T / ' / 48 dBfz 
when Rg- =. 50 o h m ^ . ; / .- ' / 22 dBfi 

Slight change In I FT, however, wi l l be covered by resistors R202 and R204-

Application 1 

driving output of S metef ^, 

IF vcc 
0 to 

shows R20B K 62 
^ ( •J AF Vcc 

w ss? oc1^u 

3 7J7 7 7 
cm c m 

"tJT 

B P F 
detector output, S/N flWHi*' Islinz 

meter 

THD 
meter 

JfMM 

fi203 TO 
io}r~*~<aI , F Wcc 

distortion 

T A/0 note: qulejcent pin voliage 

V i 6.5 V 
V2 2.1 V 
Va 2.6 V 
VB RFVCC-0.6V 
v e 2.1 v 
Vg 2,8 V 
V10 1F VQC — 3.7 V 
v n o . 7 v 
v 1 3 2.2 V 
V15 1.6 V 
Vt6 0 V 
V17 2.2 V 
V i e 5.5 V 
V i g 5.6 V 
V20 2.8 V 
V 4 - V ^ ' G N D 
V 7 » V 8 = RF Vcc 
V m - IF Vcc 

No. 1304*5/11 
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• Subchannel S/N test circuit 

LAI 234 

^ tTO 

I Ls^A 
L .J M0.047U 
IFHD) 

B.f?F 

Vcc * 12V 
f r = 1 MHz 
f m = 1 M H Z 

deviation = 0.3rod (PM) 
input = 80dB /i 

100 V 
— i Q 

0.037V 

VTVM 

An Example of Printed Pattern iCu^teild (1.50 x 72 mm3) 

Overall MW characteristic^ Selectivity 
>P mod 30 % 

r 1 0 \ outout • - 26 dBm 
\ fixed 

- - 1-3 o 

/ "30 
/CD 

j 
M 

c O -50 _ I £ V _ / p 
<-70 \ 

ca *3Q "O 

( r t f® Signal 
Receiyint frequency dWacieristics 

-30 W 

mod 30,% ' 
600 

Detuned frequency - kHz 
Detector output, THD — modulation 

30 

Max;:»$*." ^ou tpu t ^ W j W level at 26 dB 
I rf t t fe/ ^ 

L 
i 

$ g»5 60 

O XI -o 
8 » u 
§ O <2 P 

10 
Local OSC level — 

I 
Z50 C00 400 1OT0 1200 WOO 1600 

Receiving frequency — kHz 
1400 

Modulation — % 
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Detuned characteristic of signal meter 
AO 

< 
E 35 
I 
O 
O * 

ICC - input 

eoo 

IO 
E 500 

> 
I 400 
ft CD 
o 300 
> 
c o 200 
J2 
'u M 
o 100 

0 

o • 

E -10 
CO 
"O 
I -20 
3 
B 3 -30 

O 
u O 
tt -AO 

ft 
ft> • -so 

10 5 0 5 10 

Detuned frequency - kHz 
OSC frequency — V c c 

c d> 
t » 

c _ o 20 « 
a 
;g 15 
b 

U60 

Vnn=t6V 
12V i 

r ^ j r j r ^ j r j r ^ j r j 

N 
X 

6 " fl i d - 12 14 (Jfc v. 

Supply voltage, V c c / V >:V 

Detector output, T H p y VCC 

'tSvv'̂ 'i;̂  

W i i i 
OSCfrequeijcy - V c g / 

] | / W p u t 

. Detector c^tfmt 

Tlli) 

mod 
-30 % mpd 

6 $ 10 12 K 
Supply voltage, V c c — V 

Signal meter output - V c c 

1 
Input 130dS/m 

t 
h : 

a 
u 

t a 
u 
C o 2 io 
£ Q. 
E e 

fc^pltago,^ - V 

I I I 4 i lCc - K f 

6 fi 10 12 14 

Supply voltage, Vcc — V 
Usable sens,, max, sens. — V c c 

I ^ ' w ^ r 

V / ••"̂ vf- ' 

Icc-RF (5+7+8) input 100dB/m 

* to 12 u 
Supply voltage, Vcc - V 

00 
E 
00 x T>

 V 

I 
60 

so 

C 40 

D 
20 

i Usable sens. 
I i " 

"1 Max. sens.' 

4 6 J t0 12 
Supply voltage, V c c — V 
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jyj * 
-

I 0 CO "O 

I -*> 

a - M 

I - 5 0 

O -60 
w 
8 -70 
8 
Q -W 

An Example of Printed Pattern (Cu-foild area). (130 x 80 - ^m 

Overall MW characteristics H- , fp _ r T _ r 
.Detector output — * i 

i 1 / ^ 
t H S . 

c »/ 
5
 P J© 

* X tJ ' T> ^ Vr-, 

c . 

' J % , * 

30 <0 
Input voltage - d&fin 

Application 3: Rejecting I p t t l l ) 

L : p .2" . 

- w. a,,. "W-. j t | 

" IF Tflfi;;:^ ' ^ P ^ 

10 H 

c j n s r 
0.022 

^ o.oi 

1 , - C> 

£ 

0.01 R212 
p H M f t — | 

JJ 

1000P 

ComparifOn of characl^fistlca varying parts. Without I FT {! ] } , C-coupled 
V\27~0.022mV 

Input voltage — dB/m 
50 60 TO AO 90 ioo IK> no no 

Input voltage — dB/m 
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Total harmonic distortion, THD — % Detector output, Noise voltage — dBm 

Oh 

£ 8 

3 81 

OJ 
a 

o 

Total harmonic distortion, THD — % 

dB/tn : S / N - d3 

rv 
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(4) Variable Capacitor (C123A Alps Co.,) 

c max 326.8 pF 
cmln 6.7 pF 

(5) Variable Capacitor Diode (SVC332 Sanyo) 

(6) IFT (1) (CMFQ-021A Toko Co.,) 

(7LC 6703H) {7M 673411) 

yeflow: input blue: outpul 

CFMQ021A 
3 — 2 5 8 1 3 - 2 % 18 t 
2 - 1 98 t / 2 t . / , 
6 - 4 % . 4 "-'K, 16 t. / / 
Cent. Freq. £5i0kHz 45QkMz 
Qu = 70 QtiV^ 110 
Tuned 180 pF :% ;Xun$d Cap, pF 

(7) IFT (II) 

® T ® 

2150-208-033 $u mid a Co;*; 
Cent. Freq/455kHt l J V,v. 
Q ^ 9 5 •• 
between 2 and 3 170 
Tuned Gap, ' 
2150-206-03$ S u i r f ^ Co., 

7LC-4751B Toko Co., 
/Wr i t . Freq. 455 kHz 

/ between 2 and 3 1461. 
Tuned Cap. 180 pF 
7LC-4751B Toko Co., 

(8) Narrow Band Resonator ( B F B ^ C 4 N . ^ g ^ . Q ^ ; ) 

No. 1304 11/11 


