Ordering number : EN2012A

Monolithic Linear IC

LA1267

SANYO

FM/AM Tuner of Electronic Tuning Type

Functions Package Dimensions

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

signal meter, tuning indicator drive output (common 3067-DIP24S

with stop signal, muting drive output).
AM : RF amplifier, MIX, OSC (with ALC), IF amplifier,

detector, AGC, signal meter, tuning indicator drive

output (common with stop signal), IF signal output.

0.25

e

Features

* Minimum number of external parts required. E
¢ Excellent S/N. i -
* Local OSC with ALC. p
e Local OSC buffer.

SANYO : DIP24S

e Tuning indicator pin (common with narro
signal and muting drive output).

e Variable stop sensitivity (variable separ:
AM) ‘

* Low whistle.

* Signal meter pin.

* Espesially suited for AM stert
tuning because of AM IF sig

Specifications

Maximum Ratin Test Circuit.

Parame Conditions Ratings Unit
Maximum supp Pins 7, 8, 19 16 \

Pin 8 20 mA

Pin 22 1 mA

Pin 24 2 mA

Ta<60°C 650 mW

—20 to +70 °C

—40 to +125 °C

Conditions Ratings Unit
Recommended operating voltage| Vcc 8.5 \
Operating voltage range Vce op 6to 14 Vv

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN
N2897HA (KT)/40594HK/D105KI, TS No.2012-1/14



LA1267

Operating Characteristics at Ta=25°C, Vcc=8.5V, See specified Test Circuit

Parameter Symbol Conditions Ratings Unit
min | typ | max
[AM : f=1MHz]
Quiescent current Icco No input
Detection output Vo1 V|N=20dBp, 400Hz, 30% mod.
Vo2 V|N=80dBp, 400Hz, 30% mod.
S/N S/N1 V|N=20dBu
S/N2 V|N=80dBu
Total harmonic distortion THD1 V|N=80dBu, 400Hz, 30% mod.
THD2 V|N=107dBu, 400Hz, 30% mo
Signal meter output Vgm 1 No input
Vsm 2 V|N=80dBu
LED lighting sensitivity VLED on | ILep=1mA
Local OSC buffer output Vosc fosc=1.45MHz mV
[FM : f=10.7MHz]
Quiescent current Icco No input 28 mA
Input limiting sensitivity —-3dBL.S. | 3dB down, 400 37 | dBu
Demodulation output 3 . . 330 460 | mV
S/N 84 dB
Total harmonic distortion 0.3 %
Signal meter output 0 0.2 \Y
2.7 3.1 \Y
LED lighting sensitivity 50 65 | dBu
LED lighting bandwidth 120 160 | kHz
AM rejection ratio 60 dB

Note : Be fully careful of dielectric b

llowable power dissipation, Pd max — mW
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Equivalent Circuit Block Diagram

™
o vee

AM

How to use the LA1267

Lighting Bandwidth — Resistance across pins 9 and 22
g

1. LED lighting, muting drive output, sto 5
e For LED lighting, muting drive outpu
pin 8 is used. v 3\\
e The voltage on pin 8, when tun 2 \\
(Active-Low) % \
* Signal bandwidth at pin 8 % 100 -
W ™~
£ 7 N
Eﬁ 5 \\
- N
> 7 4 ¢ 3 > 100

Resistance across pins 9 and 22 — kQ

ensitivity setting for AM, it is desirable that the IC input be 30dBy (antenna input :

approximately*S( /m). In this case, the value of VR1 is 30kQ.

No.2012-3/14
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* LED lighting sensitivity setting for FM. Semifixed Variable Resistor for FM
For the LED lighting sensitivity setting for FM, the IC input 180
may be 45dBu to 60dBy. With the variations in the front end
considered, it is ideal that the IC input in a standard receiving
set be 51dBy to 54dBu. The lower value of VR2 for the

LED lighting sensitivity setting is as illustrated right. Since

I Al ! [T 1 [ [ [
160 \ K LED lighting sensitivity setting for FM
1 14

140

120

100

the variations in the front end cause the IC input setting

sensitivity to vary, it is recommended to use a value of VR2

at an input voltage lower than a standard setting by 6dB or 60

greater. For example, if IC input 53dBy is taken as a
standard, use VR2<100k€2 at IC input 47dBpu.
2. AM/FM changeover
* Two selections are available for changeover as shown below
: (A) pin 19-used method and (B) pin 20-used method.
* For (A), the voltage on pin 19 relative to Vo (pin 7) must be w

40

20

VR2 semifixed variable resistor value — kQ
3

range, distortion and selectivity will get worse.
e For (A), a resistance of 68k<2 at the IFT cold terminal, whi
malfunctioning, must be connected.
(A) pin 19-use method for AM/FM changeover

V9 - Modulation Frequency

5
]

yD. A~ Veo=8.5V
9 and GND may cause a misstop S =107V
] 2 -~ dev.=175kHz
e channel select speed is made ™~
. « 100 s N
el select mode. In this case, decrease g . S N Cx ;
St
pin 9 and GND. However, if too - N
decreased, the vill flutter at low modulation frequenciesat | 3 ~ ™~ g% =
the time of detuning. Therefore, it is recommended to fix the o 2 \\ \ ™
capacitance across pin 9 and GND to be 3.3uF to 10uF. The 10 '\1%«@ \\\
relation between modulation frequency and demodulation output ; 15k0 \\\ ~
voltage on pin 9 with the capacitance across pin 9 and GND as a
. . 3 C
parameter is shown right. 2 7 J \ |
3 5 100 2 3 ] 1000

Modulation frequency — Hz

No.2012-4/14
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6. If the coupling coefficient of the local OSC coil is small and an antiresonance point of approximately 100MHz is
present or the stray capacitance across pins 24 and 23 is large, a parasitic oscillation of approximately 100MHz may
occur in the buffer output (pin 24). In this case, connect a capacitance of approximately 30pF across pin 24 and GND.

7. AM OSC coil
Generally speaking, the following should be noted. Avoid winding with loose coupling bet

rimary side and
secondary side (especially SW1, SW2). To put it concretely, the pot core type is better th

coupling coefficient.

8. Resistance across pin 8 and Vpp.
If pin 8 is used for the stop signal (SD) only, without using LED, it is recomme,
and GND to be S1kQ to 100kQ. 7/

9. To prevent whistle from worsening, make the pattern of AM output pin 14+a;

Input/Output Admittance

FM
- Parameter |Frequency| - Admittance
IF il 10.7MHz ri
AM
- Parameter |Frequency Unit
RF yi21 1MHz kQ
pF
MIX vyo19 500kHz kQ
pF
IF Yi17 500kH kQ
pF
Test Circuit : FM, AM-M
3.3, ?EI
1T <= 0.022y 200 to 15k Hz/ -BdB oct.
10gy, T o BPF
“
30 YM_I\ —oam output
il M__—L_fmu-'omnn
n el o e g |7
E
T 112
NC
o § /__\__EgOutput
et PF _L BPF
‘ ' z 10/1%0‘015;1I 20 dopk hz

T1 : 4147-1457-177 (Sumida)
T2 : HW-40174 (Mitsumi)

T3 : HW-40130, 40131 (Mitsumi . . .
(Mitsumi) Unit (resistance : Q, capacitance : F)

No.2012-5/14
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0 FM Input/Output Characteristics 5 THD - ViNIF
1 [ i I f=10.7MHz
Detection output 400Hz-75kHz dev. IS
-20 4
1,
—40 A%,

e

N

8
-

Detection output, Noise voltage — dBm
Total harmonic distortion, THD —

-80
Noise voltage
100 LE=10.7MHz | I
] 20 40 60 80 100 120
IF input voltage — dBy
0.3 FM Signal Meter Current Characteristic

Voe=8.5V
Non-modulation
See test circuit.

\

+ LED-on

AN

Signal meter current, Igng — mA

/

20 40 60 80 100 120
IF input voltage — dBp

o A
0 20 40 60

IF input voltage — d
MW Input/Output Char;

AM Signal Meter Current Characteristic

0 T

; , [Vec=8.5V
=2} Non-modulation
S £ See test circuit.
I ’ N
5 % | ]
& ' s 02 /.
E g L
2 S =
2 g 8
3 % E
Q B4
3 i

Q St

L 5
5 g 5 0d
&0 £ E -
= 5 5 LED-on
] <=
g =

—  on
) = =
RZ] g ©n
[}
Z - /

0 )

o] 20 40 60 80 100 120 140
Antenna input voltage — dBm
MW Fidelity Characteristics
4 6
[ I
‘ |
Attenuation

[ p—

| e

%

! ™\
IMHz reception \
100dB/m input \ 4
30% mod \

LED-on E

Signal meter voltage, Vsm

[}
Attenuation — dB

|

]

7
[ A}
Total harmonic distortion, THD —

.

~ Distortion —
0 —20 t— - : 5 4 4 0
0 20 40 60 80 100 120 140 > 70 20303 "

Antenna input voltage — dBm Modulation frequency — Hz
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00 MW Reception Characteristic Selectivity Characteristic
Tracking adjust at each frequency Output 25mV const.
[ 0 IFT
IF interference HW-40174
80 /,1""' F -N— SFZ450B
SN\

i / N

60 & ™ L
N ~

~—

T~
Usable sensitivity (400Hz-30% mod., S/N=20dB)‘

yttenuation

Sensitivity — dB/m Interference — dB

e T
40 p——t-Max, gop E E—
ey JSilivity (400Hz-30% mod.,
detection output 20mV)
2 L
S00 700 900 1100 1300 1500 -30 30

Receiving frequency, f; — kHz
MW Detuning Characteristic

400Hz-30% mod | ]
f,=1Miiz -14 L

00Hz-30% mod
" Reception : 1kHz

~]__ output — dBm

2 3 2 10OM - 3
Frequency,f — Hz

-2 —16 -8
Frequency deviation, Af

200 Vosc — Vg Vosc = fr
Voe=85V
> CC
£
| 290
Q
wn 172}
o O i
= > f
g S 200 |
& = Vosc
° 3 I
5 5
= s
= j=)
o s}
Q Q
wn [75]
8 8
= =2
2 :
— —

240
400 €0 800 100 1200 100 600 1800
Receiving frequency, f; — kHz
AM Current Drain Characteristic
28
f=10.7MHz fz‘lMHz
CC (including { 26 e
! no LED current)
< N <
= d | E 2
| I
@) . Pl
:d o 22 L~
- :'\
£ g 20 - Vet
S E / |
=1 =
5 E 18 c |~
5 18 o (including no LED current)
16
16 o "
0 20 40 60 80 100 120 0 20 40 60 80 100 120 140
IF input voltage — dByu Antenna input voltage — dBm
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Noise voltage, VN — dBm

£ FM Temperature Characteristics 5 AM Temperature Characteristics
g Detection output [ ] I f=10.7MHz . 2 f=1MHz
| Input 100dBy 400Hz-100% mod S o2 |
T ‘ -
g -10 ¥ 20 2
E‘ | a) i_z E
2 % £ B¢
7 =S
=} 'S =
£ -8 25 B!
8 ER
© . 2 kS
A Vy nput 100dB 5
- : t 0
90— t E ;:%
THD input ‘ = o~
~—— P 100dB,, 4o0Hz-100%mod | E © |
-100 + 0= 0
I E B
4 e % >I
> 3
I gy input 10048 — & =
e Sy o 7]
= ] 2 >
g) 2 A %
5 & E
e Vg input 50dBy 17 5
13 ‘ I z ;
°§ Vgm ho input S n
v 0 T ! o
L iohi i
= LED lighting S
— sensitivit — /
50 b— nsitivi y[LED— 1mA g
=
g ; z
I 40 ‘,
b i
E —3dB limiting sensitivity 400Hz-100% m
Z 30 LED puw T 1
A ""'_r

-0 0 10 20 30 40 50 60 70 80

20
-30 -20 -10 0 10 20 30 40
Ambient temperature, Ta — °C

Ambient temperature, Ta

0
10
20
nsitivity
<
=)
15 !
&}
R
Y lichting sensitivity g
lighting s ——- s
S —t — 123 3.0
§ _ B}A - =
 npu=1004BY___{—— e
© I
10 20 s
1%}
>
)
voltage 50dB s
Input= i ---1 8 10 S
Ry >
- ______--—-—-"""'— b,
~ 5]
=)
Input=0dB, v
80 80 D a 6 0
90 90 4
2 4 8 10 12 14 16

6
Supply voltage, Ve - V
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AM Vi Characteristics

10 l 20
Current arain 3CC -
0 0 /éa\/ 18
j | T WO sigh
I"‘
Il
10 -10 +
Detection output (Inpu
20 -20
g 305 w0
=) I
=)
. 5 o}
5 40 %‘ -40 10z
= = g
b= S =
E 3 5
“ 50 3 BE 3
A o >
[
=
6 2
o4
5
&0
E
4 T
5
5]
=
put=0dB/m ]
- 2 0
0

Test Circuit : SW2

10

] 12
Supply voltage, Vec - V

14

I3u_%
‘12 = 0.022, 200 to 15k Hz/ -BdB oct.
104 T BPF
R TR ou
.y i {:‘»o/ \[——CAM Output
iAMIF Output
0.015¢
o el o7 g6l 05 oo on |>
LA1267 ™
] e UT‘ 2
NC M FM Output
J- BPE
100 £ 10¢ (1015,1;[ zRet%xlas‘E gz
0.01.7,1

T1:4147-1457-177 (Sumida)
T2 : HW-40174 (Mitsumi)
T3 : HW-40130, 40131 (Mitsumi)

Unit (resistance : Q, capacitance : F)
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SW2 Input/Output Characteristics SW2 Input/Output Characteristics
f=8.5MHz f=14MHz

Detection output 400 z-30%
’—_—-'-— .

] ™

Detection outpL? 400°% 4001230% | —

-60 \
N

-70 N

Detection output 400Hz-30% 0

0 20 40 60 80 100 120
IEC input voltage — dBpu

Noise voltage, Detection output — dBm
Total harmonic distortion, THD - %

Noise voltage, Detection output — dBm
o
o
—

Total harmonic distortion, THD - %

-80

SW2 Input/Output Characteristics
f=21MHz

| IS

T

i -30%
Detection output 400z
-20 —_[ e
-30 \

Noise voltage, Detection output — dBm

—40 / £

77 o\ 4

-50 NN £

/ //(? © 1)

e ep

-60 £
-70
-80

0 20 40 60 8 10 2 3

IEC input voltage — Frequency, f — MHz

Vs, Q 8.5 to 9.4MHz Spurious Characteristics
< 40 S, S
=3 Referenced to output —20dBm
| ~-10
z -20
>
;5 -~30 oy
5 =] 5
%) ~40 %
| = >
g » =50 ! 2
2 g S
. £ 60 |- ——iZ g
(=¥ Q g:g =
§ 2 10 & —t© 8
€ -80 £
g S | =
L o0 e + S
S A
g _1“) Y l

82 84 66 88 90 92 94 96 98
Receiving frequency, f; — MHz
f1:8.724dMHz — 2fggc-2f1 = 455k Hz
£2:8.799MHz —» 3fggc-3f2=455kHz
3:8.836MHz —> 4fpgc-4f3=455kHz
f4: 8.859MHz - 5fogc-5f4 =455kHz
5 :9.038MHz — 5{5-56fgpgc = 455k Hz
£6:9.061MHz — 416-4fp5c=455kHz
£7:9.098MHz — 3f7-3fpgc =455k Hz
{8:9.173MHz — 2{8-2fpgc =4b5kHz
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Coil Specifications
MW antenna
Bar antenna (for PVC22KTL)
e TN-10896 (Mitsumi)

AN

GRED

sw (glelzis) Mw
Loop antenna (for SVC321)
* LA300 (Korin Giken)
Loop antenna matching coil
e KT-412

O-® 15.5T, ®-@ 7T,

s@— j @-® 58T
. Qo =200+ 20%
®/D ®  L=248,11+10%
MW OSC

* 4147-1457-177 (Sumida)
For PVC22KTL

S
®-® 30T, O-®@ 60F
@ Qo= 80 ~
S

AM-IFT
Matching coil for SFU450Q!

letection coil

- HW-40122 (Mitsumi)
®-@ 84.5T, ®-O 19T,
Qo=35+20%, {=10.TMHz

Internal 82pF+10%
Damping resistance

O-@ 22T +49T, ®-@ 10T
Tight solenoid direct winding
®-® 17T 0.5¢ space winding
@-® 4T tight solenoid windi
O-® L=260.H, Qo =33
®-® L=154H, Qo

D-@ 48T, @-® 20T
Qo=150120%

- 2150-2162-197 (Sumida)
D-@ 103T, ®-@ 71T,
@-® 8T
Qo= 80,{=450kHz

Internal 180pF

- 2150-2061-049 (Sumida)
O-®@ 54T, @-@ 120T,
@-® 12T
Qo= 40
Internal 180pF

-2231-016 (Sumida)
@-@ 73.5T, ®-O 19T,
Qo=30+20%,=10.7MHz

Internal 82pF+10%
Damping resistance
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FM double tuning detection coil

HW-40130 HW-40131

-HW-40130 (Mitsumi)
®-@ 86.5T
®-® 13.5T
Qo=50+20%
Internal 100pF+10%

2231-096 2231-097

Unit (resistance : Q)

No.2012-12/14
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Sample Application Circuit : LA1186N + LA1265 (US Band)
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LA1186N+LA1267 Overall Characteristics

40 5 " Detection output (75k dev)
§ ‘l' 1
Voo=8.5V
3.2 4 =20 -, T f,=98MH:z

£, =40011z /‘
‘ i
-40 Signal meter

\\’ Vg2 =12k /
o VaRRNAA

Ing
I

)
Total harmonic distortion, THD —

Signal meter — V

Noise voltage, AM output, Detection output — dBm

N AM O 61;0010\
; ) O Noise voltage
\ *
085 1 80 LED-on
\ THD (75k dev)
0 0 1m0 e — ]
-20 0 20 40 60 80 100 120 140
Input — dBp

Signal meter

Vr1=5.1kQ

Vr2=12kQ
|

I
THD (80%)

THD (30% |

60 80 100 120 140
Input — dB/m

40

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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