Ordering number : EN2276B

Monolithic Linear IC

LA11/75, 11/75M
SA///MYO FM Front End For Car Radio,

Home Stereo Applications

Functions Package Dimen:
* Double-balanced type MIX, PIN diode drive AGC output,  ypit: mm F
MOS FET gate drive AGC output, keyed AGC,

differential IF amplifier, buffer amplifier for oscillation,

3020A-SIP1

local oscillation.

Features
* By using the keyed AGC system, which is effective in

improving the sensitivity suppression characteristic, in o 0z
combination with the antenna damping AGC (PIN diod =

driver on chip) and MOS FET 2nd gate drive AGC, 2
intermodulation characteristic for a large undesired sigpal | SRR ICIE AP 1D

is greatly improved. It is also possible to use the’ SANYO: SIP16

AGC system in combination with the anten
AGC or MOS FET 2nd gate drive AGC.
*The temperature characteristic and n

improved. The same supply voltage m

the LA1175, 1175M. [LA1175M]
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Conditions Ratings Unit

Pins 4, 14 9.5 \Y
Pins 8, 9 15 V
LA1175 : Ta<70°C 460 mwW
LA1175M : Ta<70°C 435 mW
Mounted on PCB (bakelite)
of 40mmx48mmx1.8mm’

Operating temperature Topr —20to0 +70 °C

Storage temperature Tstg —40 to +125 °C

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN
93097HA (KT)/D0994JN/3237TA/8226KI, TS No.2276-1/14



LA1175, 1175M

Operating Conditions at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Recommended supply voltage | Vcc Pin4,8,9, 14 8 Vv
Operating voltagerange Vce op 8t09 \'%

Electrical Characteristics at Ta=25°C, V=8V, See specified Test Circuit.

Parameter Symbol Conditions
Current drain Icc Pins 4, 8,9, 14 : no input
AGC high-level voltage VAGCH V|N=0dBy, VgL =4V -V
AGC low-level voltage VaGcL V|N=100dBy, VoL=4V \Y
IF input resistance RIN Q
AGC control input VL7 VIN=100dBy, Vagc=7V \Y
Vo2 V|N=100dBy, Vagc=2V Vv
Voltage gain Ay LA1175 : V|N=75dBu dBu
LA1175M : V|N=75dB, dBy
Input limiting voltage VINIim LA1175 : Reference dBy
dBu
AGC input voltage ViaGC dBy
Saturation output voltage |VouT 114 dBu
113 dBu
OSC BUFF output Vosc BUFF 109 dBu
ANT damping drive IANT-D 6.0 80| mA
current
Pdmax - Ta
z ® \ } LATI75M]
? | With PCB (backlite) of 40mm x 48mm x 1.8mm
: 2 N p
& g @ %
H R N
‘w
[ 5]
z z
g g
2 ° 100
) 2
z z
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< < -20 0 20 40 60 80

Ambient temperature, Ta — °C
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LA1175, 1175M

Equivalent Circuit Block Diagram and Peripheral Circuit : LA1175

—1 bu tfer ANT.D. AGC

T

osc
|2 R P
BUF |0SC B
18p
—
0p —
Vosc Buffer
10p g to LAII4O
{ 1np!
0S¢
coil
sistance : Q, capacitance : F)
MIX output IFT 10mm []
s o YT-20577 (Mit MIX output (small-sized)
7 .
014-022 47K-074-124 (Sumida)
737 EKSC-30174FCU

0SC coil YT-3001
Yoop x2 WIRE 0.8 inside

Equivalent Circuit Block Diag cuit : LA1175M
‘ -0
vce
8V
t;)LATAOWinput m
1o LAYI40] pin 15 * 00 =

13 AGC
MBypass (1IN [g70UT

I,__i

0.047#

MIX output IFT 10mm []

YT-20577 (Mitsumi)
014-022 (Sumida)
EKSC-30174FCU  (Toko)

OSC coil YT-30013 (Mitsumi)

WIRE 0.8¢ inside dia. 6mm¢ 4T air core

MIX output (small-sized)
47K-074-124 (Sumida)

Unit (resistance : Q, capacitance : F)
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LA1175, 1175M

Internal Connection Diagram : LA1175

OsCp OECg 050 Voo i MR OUT MK OuT F Bypass IF ingad e FOUT
T-‘I 3 4 QF L] -]

Bl

M
Ve DePUT

Unit (resistance : Q, capacitance : F)

o © lcc - Vcc
f,=88MHz
fogg=98.7MH
120 0SsC Z
40 -
< eotat
110 g 400 Yo
5 | e
w hl
> o 8 ) | f\\o\,‘&\
I & 1ee
o 6 g T4 100482
2E E 2 ~ —
>E " % ?/ 1\Ar“(lim)\n
E __//
O 10
2 JE—
e
1o no input IaNTD
0 0 8O ) I
0 4 5 8 7 3 ] 10
input — dBp Supply voltage, Vcec — V
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LA1175, 1175M

MIX BLOCK Input/Output Characteristic

10 T T, —83MHy
fogc=98.TMIiz
- :
Veg=6V)
8V

/// 75
o /

//
V4

0 €0 o) 60 30 w 1 W 10
MIX input — dByu

IF BLOCK Input/Output Characteristic
f=10.7MHz

|

VCCIZ 8V
|

MIX output — dBp

e : Q, eapacitance : F)

1o
9? / 6V VolF
: 100] /
g / 330
3 /
m %0 4
80 /

v

50 60 70 80 90 [[e¢]
IF input — dBpu
Vagc Input/Output Characteristi

; Viage - Af
MIX input at VAGC (pin 13)=2.0V

~ 0%
. A\
- \ ./

(<4

Vacc - V

IANTD - mA
ViANTD - dBp

3
P
—

VoL=4V
75 f,=88MHz
20 Vee=8V
5 4 -3 -2 9 0 2 3 & b5
Af - MHz
)
= 100
8v cro | R
; ” coniy 13T
O M
Q
= 8 ‘;} 9 __Tm 11
lCan7s ! R
75
f,=88MHz
logc=98.TMHz Unit (resistance : Q, capacitance : F)
0 Veo=8V
K] D 7 10 Z 3 10
C10 - pF
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LA1175, 1175M

Vage = Va lanTD — Ve
12 10
e
10 2 /’
>
1.0
| /
~ 3\ <
@ E
=
E s !
= o
g 2 2
S & st
8 &, \\d)
=
= L\ 4
TN
e
° 2 3 &
VcL input — V
Vosc BUFF - Cp
15
&
RS =
I \\
5 \\ o
2 105 N
m NOXAN
2 DRNE,
= PN NZ
o %f %
& AN
R ha N it (capacitance : F) |
8 O——0
=} 1000p
© 90
@)
8 ’f 1.0 " 10 J 3 1k Y. 5 é "7 Ol‘ 2
Capacitive load, Cp, — pl Load resistance, Rp, — Q
- Vosc BUFF Afosc - Vcc
)

L=)

9 .'W\\:\T) %
§030

&
—SAY
g
~

4 5 6 7 8 S 10 n
Supply voltage, Ve - V

8

Afosc - kHz

8

OSC buffer output, Vosc BUFF — dBu

AGC Circuit Friquency Characteristic

110
AGCon
fin=400Hz 30%mod | 100
i /
= //
M v-\ 7 % ‘//
g \ Veu > | 90 LAN75 AGC BLOCK
‘ / S Pl
= ; fn=400HzN\_ 3= £ %
-60 / — T 3 £
/ AMR Noise AM A
- 0 prme—! fin=1kHz 30%mod____J 70 Unit (resistance : Q, ‘
f,=98MHz Vee=8V capacitance : F) e
‘ fOSc — 1087MI‘1Z l l Go | I ‘ 10.7 to 150 MHz
o 5 0 s 8 0 20 W 1 zZ 3 5 7 w Z 3 5 7 000
ANT input — dBpu Frequency — MHz
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LA1175, 1175M

Intermodulation Characteristic

0
O o=98MIiz 400Ll7 80%mod
o oo fy1=98.8MHz non-mod - ¢
= fye=99.6Mllz 1kllz
L 70 30%mod / Intermodulation dummy used
=
2
: - 7
Z 0 RL,F
< S
2 P
i 30 4 —
Z
% /,
<
[o]
[
[a)
[0,
50 60 70 80 90 100 1o 120

Undesired ANT input 1,2 — dBu
Cross Modulation Characteristic

» Tp=98MIlz 400lz 30%mod
) fy=98.4MIiz non-mod
T & 75 25 -
: 5
é 0 5% %
g
Ew
g
m
o
(=]
o
2 20
;) d
Z 0 Sy
g nErd
S
5 80 70 80 90 K0 80 70 80 90 100 W0 120 130
Undesired antenna input Undesired antenna input — dBp
Improvement of IM characteristic in stref input signal mode when ANT damping AGC is used (LA1174).

Test conditions
fp :99.1MHz, {;,=400Hz
ful : 97.9MHz non-mod

Desired signal
99.1MHz 5 | 38 ]

fun : 96.7MHz = IR :
Undesired signal 1 | |
979MHz 1328 | 36 % | o
. . 5 ] | ANT circuit
Undesired signal 2 |
6. IMHz s | 3 {

Intermodulation dummy

Unit (resistance : Q)
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LA1175, 1175M

Cross point

The open input level of undesired signal 2 at which the IM output and desired signal output are at the same level.

IM output * Desired signal
e Undesired signal 1
e Undesired signal 2
Desired signal output  Desired signal

e Undesired signal 1

* Undesired signal 2

: 100% at each specified input
: Non-mod at input 132dByu (SG ope

: Non-mod with input variable

: Non-mod at each specified input
: Non-mod at input 132dBy (SG open)
: 100% mod with input variable

Desired input level 50dBu

60dB

70dBy 80dBy

With ANT damping
RF AGC and
ANTD AGC

90.5dBy

109dBy

123dBu

Without ANT
damping
RF AGC only

Cross point

59.5dBu

72dBy

89dBy

Improvement 31dB

37dB

34dB

Fig. A Intermodulation Characteristic

(with ANT damping)

n Characteristic
ping)

T 1
Desired| gpdBu

\
{

(o]

output
——

50dBp| ]

A
2

AgpoL

{(Desired input)
|

IM output

] /I

Output — dB
l

-70
5 80 7 80 90

Undesired

Solid line {=99.1MF

Intermodulation dummy

10
40 50 60 70 80 90 K0 10
Undesired input 2 — dBy

Solid line fp==99.1MHz {,,=400Hz 700% mod
fiy1 =97.9MHz non-nod
132dB (8G open)
fy2=96.7MHz non-mod
Broken line fp=99.1MHz non-mod
fu3=97.9MHz non-mod
132dB (8G open)
fye=96.7MHz 1kHz 100% mod

5%

o

39p RFamp
—o

30k

:EWN——O\/T

!

~3
(3]
d
o
ta
2l

r-

{

i

1ol

i
b

Intermodulation dummy

Unit (resistance : Q, capacitance F)

No.2276-8/14



LA1175, 1175M

3SK181+LA1175+LA1140 Cross Modulation Characteristic
(Sensitivity Suppression Characteristic in strong undesired input signal mode

J_IOP 8p
Lo«a 85|
H

13

000p

I

veL

LA1140
S meier
out

LAI175/75M

60
fq=99.1MHz 400Hz 100%mod
A=fy—fy fu:120dBx ANT input
m 1 b4
60dBL g ot
/ gred 665
40 7 Desy 7
3 v /
0 p
z / OdB/,
%) P,GO ol
20 ed 4
%ed 7
10 P \Q$
OD -0 -«0 20 &0 -0 -0 -B®p -3AD
Af — kHz
_osc coil
SVWC208g 10p
VT 0k &
osc butfer
o
%E 62k ISKIBY
Brmne sveaos e
Bl al

=™
11

Test Circuit

!
¥00kL 2
30K

»”,

15

T LANGO input
-L_—O

I

ceramic  fiter. SFE 10.7MA

mix : 47K-074120
e
Em':nm : VT:ZSS -2
35K181

SVC203 § SANYO

DPAOS

Unit (resistance : Q, capacitance : F)

40
;;109
o
VoL 8V
100
T ]’“—_V&
T 10,0474
7l [ [ie
: 5 < 15
3, T 15 &l [CF2 300
0.0014 “ =)

CF1,2
b, / [3 IFT:
v;m.x=—2— [
input 8 8 MHz
fosc : 98 . 7TMHz

8 3:/
SR

SFE 10.7MA ( Murata)
EKSC-30174FCU (Toko)
YT-30013 ( Mitsumi)

Shield code

VoIF

Unit (resistance : Q, capacitance : F)
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LA1175, 1175M

Sample Application Circuit : LA1175M

-0 Vee

o LAN4O input
O

to LA1140 piniS
o

1!:3
]I

8v

L iF vee

N ot |IF ouUt  |jiN

18 Fa1 g3 f#?‘l
LAT1175M

Vosc Buffer
07

ANT.coil

antenna

{FT__mix output 10mmO
¥T-20577 (Mitsumi )
014-022 { Sumida)
EKSC-30174FCU (Toko)

IFT mix output  7mm0O

4T7K-076-126 (Sumida)

oV 470 OSC coil YT 30013 ( Mitsumi)
;}:1013 Pin diode (SANYO)
Temperatur g
: pe A mix coil 330 -O Vo 8V
1), (2), 3) Rl
) R
Test Cir é :Iulh t’-i-::f iig veL
ST RT [
r AAAD
(7] l'fl?"\ rz1 4] 5
UTJ CHER T7) R T 15
7 Vage j L i,(l)F
};H( 0ooRL oo w o D-T?am
047 E
75 M v o.oml mT_;{f

A
B

Unit (resistance : Q, capacitance : F)
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LA1175, 1175M

Temperature Characteristics (4)

75 3s‘°°°°
by wans
T E
=
]
€«N
001.7#
Vlrnlx-

Voo 8v

Temperature Characteristics (6)

Temperature Characteristic (1)

T f,=88MHz
fosc=98.7MH
al :478V77

VAGD on, ANTD on sensitivity — dBpu

3dB limit sensitivity — dBpu

itivity — dBu

nt temperature, Ta — °C

VeL (V16) — v

Temperature Characteristics (5)

Characteristic (2)
f,=88MHz

foge=98.TMHz
Vee=8V

l
Vage (V13)

100dB/

f,=88MHz
fosc=98.TMHz
Veg=8V

MIX input 1QOdBp
| i
|

A

VAGCL

-20 0 20 40 60 80 10

Ambient temperature, Ta — °C

-40
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LA1175, 1175M

Temperature Characteristic (3) R Temperature Characteristic (4)
28 he
24 1 7
———l_"ANTD (16):3mA
6|
20 ] <
~ — I ’ E 5
L e M ANTD (16) = | |
e [T~—lanmp (g 24 o &
z T 0mA T =
- 9 e — E 33—
= z
08 - -,
f,=88MHz -
04 | fosc=98.7MHz \
’ Veg=8V
o MIX input 100dB . 0
-40 -20 0 20 @0 60 80 100 -60
Ambient temperature, Ta — °C
Temperature Characteristic (4)
%[ %0 f,=88MHz
o Veo=8V
/, 3
2 g =] &
o
[ /
~ 9 —
.l&s o
s 8 — ]
O
6}
< 8
8 Input frequency :
< 84 Vee=8V
> For Vagc (V15) =
MIX input
VoL (V16)=4
0 0 20 0 2 © 20 0 20 & 6 80 1©
Ambient temperature, Ta — Ambient temperature, Ta — °C
Temperature Characterist Temperature Characteristic (6)
10.7TMHz
Vee=8V
96
R < \
ity
° g N s
! 1RABE T T OB
| \7( U}L\\]O /
g 92, - O? inph /
2 g |
o %0 =
> 7
2L
72
60 -4 -20 0 20 &L 60 80 10
Ambient temperature, Ta — °C
Temperature Characteristic (6)
102,
10.7MHz IIQO-[WIHZd
: 116dB elerenced Lo oulpul al
{,F ‘“p_“gv 6B 0 IF input 116dBp
cc= - Veo=8V
~
m
= S
3 o
| 2 .
g Z % 1F 3B scrst VWY
3 & VO
° 2
% % g %
- i
==
92 921
w 90
-60  -40 -20 0 20 40 60 80 100 -60 40 -20 0 20 &0 0 80 100
Ambient temperature, Ta — °C Ambient temperature, Ta — °C
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LA1175, 1175M

Temperature Characteristic (7) Temperature Characteristic (7)
Vee=8V Vee=8V

OSC frequency variation, Afpgc — kHz
=)
Ve
5
&
OSC frequency variation, Afogc — kHz

-60 -0 -20 0 20 40 60 80 100
Ambient temperature, Ta — °C

Temperature Characteristic (7)

Veo=8V
82
\
€0 S~ 9
-7
T 8¢ ‘,\11
[ 8
-7
0 e <,
g \\
>
7% ™.
72
70i
80 -40 -20 0 20

Ambient temperature,

s applied to the varactor in the ANT circuit, intermodulation may occur. In
rder of MOS FET 2nd gate control AGC — ANT damping (PIN diode), the
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LA1175, 1175M

Relation between keyed AGC and two AGC loops
For the LA1170, keyed AGC provides AGC attenuation control (RF MOS FET 2nd gate). For the LA1175, 1175M,
however, there are two AGC loops as shown above. Therefore, keyed AGC must be applied to both of the two AGC
trong field, but the

haracteristic by

loops. The LA1175, 1175M contain the ANT damping circuit to improve intermodulation in

prevention of intermodulation in a strong field and the improvement of the sensitivity suppt:
keyed AGC are mutually exclusive as mentioned below.
Conditions Desired signal Weak field
Undesired signals 1, 2 Strong field (Field strength in which the
intermodulation to occur)
If keyed AGC is operated to cause AGC-OFF mode to be entered when a de

adjacent interference channel signal is very stron

because the dynamic range of the MIX output e a distortion to occur.

Y 0s442
(add)

j 1000p
Il

4

0scC

Unit (capacitance : F)

ontained herein are intended for use in surgical implants, life-support systems,
clear power control systems, vehicles, disaster/crime-prevention equipment and
hich may directly or indirectly cause injury, death or property lose.

ny products described or contained herein for an above-mentioned use shall:

aries and distributors and all their officers and employees, jointly and severally, against any
aims and litigation and all damages, cost and expenses associated with such use:

mpose any responsibilty for any fault or negligence which may be cited in any such claim or
tigation on SANYO ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

B 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 September, 1997. Specifications and information herein are
subject to change without notice.
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