No.1304B | LA1247

Monolithic Linear IC
AM Elegtronic Tuner

needed for AM tuner systems and also provides auto search stop signal, local osci :
oscillation. Moreover, the local oscillation is stabie from LW to SW, facilitating mdlsibang ﬁ%}( tigps,

Functions
« BF amplification .
« 0OS5C (with ALC)
* Detection
o Signal meter drive output
{also used as auto search stop signal}
¢ thers

Features
1. Narrow-band signal meter:

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

 diode and improved tracking etror
“typ.] due to low noise transistor

5. MIX:

. Low noise:
. Vo variation compensation:
. Pop noise reduction;

o~

9. Meeting AM stereo requireme Fr N is moradmproved as compared with the LA1245,
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Maximum Ratings at Ty = 25°C

Supply voltage Vo max Pin B, 14

Output voltage Vo Ping, 7

Input valtage Vi Pin 3

Supply current lce max Pins+7+8+14
Output high drive current l1g Pin 18

l20 Pin 20
Allowable power dissipation Py max See Fig, 2
Operating temperature Topg
Storage termperature Tstg

Recommended Opsrating Condition at T, = 25°C
Recommended supply voltage Vee
Operating voltage range vee

{basad on appllcatlon clrcuitl

unit
Current dissipation lce (1) ma
Ice (2} mA
Detection output Vo it dBm
Vp {2) dBm
Signal to noise ratio S/N {1} dB
S/N {2} dB
Total harmanic distortion THD {1} %
THD {2) %
Signal meter output Vam (1) : v
Vem (3 36 KO 7.0 V
Input at signal meter VN 200 26,0 320 dbu
output=1V '
Local oscillation-buffer output 380 530 mvrms
Refarence Characteristics typ unit
Signal meter output 2.5 Vv
Total harmonic distortion ] 2 2 %
Local oscilfation fluctuation fropd Voscl. (6522 kHz]| to 10 mVrms
within a band Vam]-[ (1647 kHz}
Signal mater band width* ith 80 dBy input,_ 1/2 15 kHz
utput frequency
with 80 d8u input, 1/10  —4,5/+7 kHz
output frequancy
Selectlvity £10 kHz at 30 % mod. 45 dB
IF Interfarenee fr = 600 kHz 8b dB
fr = 1400 kHz 40 dB
Subchannel § 50 dB
{See Subchannel 5/N test circuit an page 6.)
d as a narrow band filter,
No. 1304-2/11
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Using the gutomatic search-stop signal
Signal Meter-driving output is equivalent to Fig.1, signal meter driving output (ebbreviated as Vgp) is narrowed in
band width and can be usad as an automatic search-stop signal when & narrow hand series resonator is connected to
pin 15. Vg can be adjusted with R2pgg and R291 both in wide band and narrow band (acR 08 is inversely
proportional to Vgn, while R211 is proportional to Vgp. Rogg is related to the Q of natia """bqnd signal meter.
When the resistance of Rzqg is increased, the Q will be damped and the band width Incraasad On tMoWr hand,

.= {C114 + C115 + CgIx{R211//Rin)
fom—
¢ apt

velue of the semi-fixed resistor since this depends upon Vgp and R2gg
fixed resistor in relation to Rapg with the paramater of Vg set pgint the
equal to or greater than that shown in Fig. 3. For axample, whe
28 kohm, Thus, the value of the semi-fixed rasistor is determin
too large, it is limited and saturated to the source voltag
Vsm < Vee - 2 (V). When a narrow band serial resonator
value of R208.

8" semi-fixed resistor will be
nd ﬁ a w 240 ghm, Rg1¢ becomes
the value of Vgpm Is
llow the conditlon of

Fig. 1 Signal Metar Detactor Cireuit

7 I‘EO YsM OUT

;_;G

Fig. 3 R211 — R208
VSM pa‘rameter

Pd max — mW

gis

Allowable power

5] 500
Resistance betwean pin 16 — GND, R2p8 — ohm

0% 0 20 ] 0 ) 100
Ambient temperature, Tg — °C

Resistance between pin 16 — GND, R211 — kohm

No, 1304-3/11
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Input/Output Admittance
- paramater | fraguency —
i 1 MH fi
¥i3 z G
RF -
o
vob 1 MHz o
. f
Yi6 1 MHz py
MIX
To
Yo7 500 kHz ‘o
vig 500 kHz
1st IF —
Yot 500 kHz
2nd IF ¥i11 500 kHz
yi3 - f
100

w3

(]

[

=3

-4

v

=)

|nput resistance, r13 — kohm

b
=

ke

5 T 30 T 3
Frequency, f — MHz

Frequency,

yib

— koklm

. R

put resistance

In
oo,

Input capacitance, Cjg — pF

Notes on LA1247 usage
1. When suddenly tuned to a broadeasting 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 aliminate this:
¢ Use Ropg & 240 ohm for manual tuning type.
+ Use Rogg £ B2 ohm, end use the local osclllation coil at the 1/3 tap (except SW for alectronic tuning type
{which uses a narrow band filter),

Ne, 1304-4/11
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2. Use the bias on the condition AF Vcc>.<-lF Ve, since abnormal noise levels might be caused whan detuning a
strong input on the condition RF Voo 2 EF Vg

Use the signal metar driving output {VSMI at Vgm SVCC 2 (V) to avoid saturation caused by Vg,

i,

W

Use 1/2 or more tap of LW and MW oscillation coil to improve S/N and the detuning ¢

distortion ratio,

5, Use the full-tap of SW oscillation coil, to allow the sag in osclliation power hy the decreasi

6. Avoid the couplting of the antenna tuning circuit and the local oscillating circuit so;
oscillation into the antenna tuning circuit,

7. Connect the detection capacitor Cq13 betwaen pin 13 {output) and pin 14 {VcC)

staristics of the

deterlorates the usable sensitivity.
Moreover, depending on the positions of C113 and the bar antenna, higher h

might be caused. To prevent this:
e Traim lead wires and connect them near 13 and 14 pins.
o Place Cq13 far from the antenna.

0 and«?\SND whiﬁh will increase the
‘eﬁ%‘gﬁh pin 20s5 2 mA, the suitable
raslstance between pin 20 and GND s 1 5 kohm.
Use a semi-fixed resistor for 8211 to allow the fluctuation,
10. When changing an IFT or using an RF tuner, seloct

conditions. The input levels of each terminal where 3(¥

as follows:

@©

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

BPF
12d8 el
128 ot e detector output, S/N
meter
buffer output ciil_ 10 ANS
THD
HF _1-(:‘05 meter
mater p
R - R ] R distortion
IF GHD L 420
oET £ noter qulescant pin vollags
Vi bV
r;-*. V2 2.1 v
s V3 28V
[ IF l ol V5 RFVoo—-08Y
] LS Eron ﬁg 5;;3
; — — Vig IFVee-37V
! N & e L V11 0.7V
58 ok le ;L vie  Tav
28 83F U8 = 15 !
¥ I N oy | 0z vVig 0V
A 556 « , cios | C1O7 V7 22V
1 (20 V' BBV
- IFT{N 18
- g | R Vig 55V
! Va0 28V
" ! V4= Vi2=GND
P! V7= Vg=RF VCC
-—'&—-(mr vee Vig=IFVvee
No, 1304-5/11
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D Subchannel S/N test circuit

Voo = 12V
fr=1MHz
| frn = 1 MHZ
L LAl 247 J ljhmmahl deviation = 0 3rod (PM}
—_ BRF input = 80dB u

72 mm?)

Selactivity
mod 30 %
-] _\ _output = - 26 dBm

rad

Attenuation — dB
& %
L
-
i
i

Detector output, Noise output — dBm

3
Ve
a_

= i
Detuned frequency — kHz

Detector output, THD — modulation

-0 -

600 v 6 &
(0048 m I
E : 50 ] - / 5 Q
’ > Ve £
A ra =4
E‘“«.._ [ w0 1 / &
z 1 - el + .9
E a» a Qo'k E
= 5 3¢ g
— f= By +] DU (SN R ¢ |0 PR IR - T |
x = o ot o
Vi (- C}‘ [}]
B 5. <] 2
ik § o SRR
5 ] =
g fin] 5
[a] o 100 e i ———— ] E
B < ! —l o]
gé Local CiSC level . o |m 8
- €00 800 1000  1H0 1400 600 1800 ] 7 ) [ [1] Yo
Receiving frequency — kHz Modulation — %

Ne, 1304.6/11
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Detuned characteristic of signal me

ter

BFB450C4N
e -

\3—

output - V

5 Narrow band filter

Signal meter detector

15 10 5 5

Detuned frequency — kHz
OSC frequency — Voo

Qscillation voitage — Virms

L]

Detector output — dBm

Ice-RF (5+748} input 100

dB/m

Dissipation current, 1CC~ )

12 1]
Supply voltage, Voo —~ V

Ioe — input

&

b

-1

o

8

-
[r]

Dissipation current, ICC — MA

-
(=]

Supply voltags, Vo — V
Signal meter output — VG

-} 10 [

1%

I 1
Input 130 dB/m
o -
|
g DS IS S N _
g8
)
[Z R [PPSRV D PR A AP
|53
o
Bl o e
|
=
o .
n! input 45 dB/m- - 1~
"
0 2 J
5 - 10 7 4 16
Supply voltage, Veo — V
Usable sens,, max, sens. — VoC
ot )
E
o
= e o PRV SDS—
|
¥ e e
3
é 50 SO SO R
- 'Usable sens,
g w0 ' .
% h iMax. sens.” T ]
k)
L e — et m—-
g
o
20 ke 12 [ 11 ®

Supply voltage, VCC — V
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I - Ta Detector output — Ty

“ -8
t

»
i ;
)
9 n"""--...____ %___,.“M o ] -IU
o i
E ] ne in I-\*‘-'-——--..._, 3
§ 0 Duﬁt-_____________ B
3 o
‘5 20— e e g
1 8
a ]
.g s 0 - . &
o]

pa 5 0 B ®

Ambient temperature, Tg — °C
Buffer output — T,

Buffer output — mV

b — = {2)RF Ygg

"
%mu

1k 3.3 .2

IFT{n)

-———%—»(i} iF Ycc

T

No. 1304-B/11
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e e
=

Overall MW characteristics
T — R
. Detector output |

o
.‘
i

T

1
3
1

/—'

3
|

8

g

g

3

2 o

_gigoat ™

qor deto0t’

2

Detector output, Noise output — d8m
g

Distorti' ni
. G

Detector output, Noise voltage,

51 output 30 % mod

Hf'; A5.5 dBm
—Q8 45.0 4B/ a—
input 20 dB./m
—3./ N 56.5 dil —

% W0 N9 1M 10

Input voltage — dB/m
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g
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Without IFT {I1}, C-coupled
E €227 0.022 21
® @ 0 "
P ,
a | ~ol—1 -} — 4
.
P E B Detector output 30% mod | L
£ 3, _ :
£ 2 NS 5
tg 2T K < 8
”‘g Qz-:" //-r -4 -.H %(_ °
k) .9 a - - - \ oﬁ Iy lg
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C Junction characteristics

& o ®
o t
| -6 a
o = d

g 0 L~ Detactor olulp_rut 30 %_11?3“ E
S . 7 Without IFT (I | &
k] / Cq22 = 0022 uF g
2 ey 4 R212=100 R used-l¢ &
€ /"—h‘\\f"% .13 E
2 R VAN l <

N~
2 ol N |
e =] I 5
g .'_0..._....-.-__%.. P pp— 41 f
& Distortion e Medeet" I\, 'b E
0O ¥ I %W [ L i
Input voltage — dB/m

° THD ~ R212

] 4 Input 90 d&/m

% = BO % mod

= 3 |} _C122=0022 uF

-

§e]

5

b | — = —

o

R

g —_

G

E U

p ¢

8

o

-

6~ 0 THGT ¥
Wwri) Resistance betwee

Peripheral Parts

(1) Bar Antenna {344-0

L1:
L2:
L3:
L4:

S/N,M5,05 - R212

#

A R P
g/N linput = a0 dBJm]‘

e =Y

8/N - dB

g.3.M5 -~ d8/ o

solenoid
space

solenoid
solenoid

o of ganeral variable capacitor
SlAbetween pin 1, 2} = 270 uH
Q2 180

43t
42 t,
7t
4t

For use of variable capacitor dioda
L {between pin 1, 2} = 260 uH

55 t,
bt

7BR-6654Y Toko

L (between pin 1 and 3) = 147 4H L (between pin 1and 3) = 147 uH L {between pin 1 and 3} = 147 uH

Q2 250
LL1: solenoid
.LKiYEL.GnN L2: solencid
@ @
2157-223-072 Sumida 2157-223-082 Sumida
QZ 85 Q285
3-2 39t 1_9 6 1.
2-1 3¢ 2-1 B2t

Q290
3-2 3t
2-1 3t
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{4) Variable Capacitor {C123A Alps Co.,}

¢ max
¢ min

{5) Variable Capacitor Diode (SVC332 Sanyo}

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

D1y ® O—I & 19

o E:f@
0 &) O—L, @ @
{7LC-62030) {7MC- 6284N)
yetlow: input blue: outpyt

{7} JET{1I)
@E ®
@
o7 ®

{B) Narrow Band Hesonator (BFB

326.8 pF
6.7 pF

CFMQ-021A
3-2 581t,
2—-1 981
6—4 16

Cent, Freq. 450°kHz

2150-208-033 Sumids Coli

455 kH

47518 Toko Co.,
Cdnt, Freq, 455 kHz
Q275

between 2 and 3 136 t,
Tuned Cap. 180 pF
7LC-47561B Toko Co.,
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