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Monolithic Linear IC 

FM FRONT END FOR CAR RADIOS, FIOME STEREOS 

The LAI 170 is an FM front end IC for use in car radio, me stpif eo * 
It contains an AGO driver (keyed AGC) being effective in: improving • the in^^Fference 
characteristic, thereby offering such great advantages/as in^or^yin^.the interferons 
ce characteristic without a sacrifice of usable sensj€ivitv the 
need to use the conventional DX-LOCAL select switch//The t>iscill:ator dr?& oscilla-
tion buffer on chip facilitate designing of electronic :.;S;0ts. / 
Functions and Features 

• Double-balanced type MIX (Improved spurious, cha^a^t^fi^tic) , ;. 
• Keyed AGC (Improved intermodulationr cros:^ modu^iati^ characteristic) 
• Differential IF amplification (Improved lim i t c h ^ a c t ^ f S t i c ) 
• Oscillator and buffer amplifier local, q£cill&ti$n. (Elec.ti^nic tuning set 
. applications) " 

Maximum Ratings at Ta=25°c 
Maximum Supply Voltage 

Allowable Power Dissipation 
Operating Temperature 

VcCV max PiV&(4) , (14)., 
VC£H matf • P i nsT8) , 0 } 

/PA maasi? 1 

''r^op^^Jj 

10 
16 

460 
-20 to +70 

unit 
V 
V 
mW 
°C 

Storage Temperature .oljb'Sv ,'V -40 to + 125 °C 
Operating Conditions at Ta=25j?^/ unit 

Recommended Supply Voltacj^ / V CCfo -,. '' Pins{4) , (14) 8 V 
/ / .Pins (8),<9} 12 V 

Operating Voltage RangMV op 10 to 14 V 
Operating Charac te r i s t i c at. specified Test Circuit. Operating Charac te r i s t i c at. 

min typ max unit 
Current Dissipation . =• ̂ v :ICCL -Pins(4),(14) 11 17 23 roA 

XfefcH / / Pins(8),(9) 3.5 6 9 mA 
MIX Input Offset -20 0 20 mV 
MIX Output Offset. -500 0 500 uA 
High Level faGC Out£ut%: VAS^rf Vi=0dBu,VcL=4V 7.6 7.9 V 
Low Level Out pig t V&0CL Vi=100dBu/VcL=^V 0.3 0.7 V 

Continued on next page. 

•̂ f̂ormafrts'fii...rnwŝîcJ by SANYO is be-
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v it$ any inf/̂ emerits ol patents 
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b̂hjn̂iic&tiork otherwise under any 
patenter ol SANYO. 
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LAI170 

Continued from preceding page. tnin typ max unit 
IF Input "Resistance RlN 260 330 400 ohm 
AGC Control Input VCL7 Vi^lOOdBu fVAGC-7V 0.25 0-5 V 

VCL2 Vi^lOOdBurVAGCD2V 1,1 1-6 2-1 V 
Voltage Gain Av Vi=77dBu 96, 100 104 dBu 
Input Limiting Voltage Vi lim Referenced to Vi^ HOdB , 87 94 dBu 
AGC Input Voltage Vi AGC VAGC=2V .fyi ,,79 dBu 
Saturation Output Voltage VOUT Vi—HOdBu /jtbi *ui>> dBu 
OSC Buffer Output VOSC BUFF lkohm load //107. / / fftu % d B u 

Equivalent C i rcu i t Block Diagram and Peripheral C i rcu i t , ,V 
^ A. — m 

2ND IJPIIRJ-1 

Test C i rcu i t l 
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LAI170 

Test C i rcu i t 3 
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LAI170 
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LA1170 
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LAI170 

vqsc bu f f - T a VSMtVAGCtAHR,S/NtTHD - ANT yf 

-20 0 2Q 40 60 
Ambient Temperature,Ta - °C 
2-S1gna1 Characteristic 
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Intermodulation Character ist ic "ft&thod 
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LAI170 

The following methods have been adopted as measures against saturation at 
the MIX stage. 

Method Operation Problem 
Narrow-band AGC 1 
AGC starts workinq whrn 
input is relatively low. 

FF amp gain 1b reduced according to 
ON channel nlgnal strength. 

Max. S/N is nqf extended when 
input slgno 1 /is wedlum to etorng. 
( E s p e c i a l l y / S / N ) 

tJarrow-band AGC 11 
(Delay typo) 

FF amp gain 1b reduced according to 
ON channel nlgnal strength. 

When desi jr%.̂' chann&J^si^nal weak 
operatlort\is th^ ftam'^afli^hen no 
AGC i s M ^ m W 

Wldr'-brtnd ACIC 
RF amp gain is reduced so that'MIX 
.'itage 1b not saturated with adjacent 
ehonnol flignal Included. 

Sensitivity Spp^ssion attrIbut-
abl^ l^.^he 
absence of ̂ rintred channel Signal 

Optimum AGC depends on input conditions (relative strength;.of .desired channel 
signal, adjacent'channel signal and the like). Convent ioti&l methods have not 
been satisfactory enough to achieve optimum AGC, • 

Keyed AGC System of LA1170 
The keyed AGC system of the LA1170 is configured driver circuit shown 

below. This AGC system is the same as conyentior^I.:^ AGC system in 
that AGC starts working when the wide-bar^s inputs signal at pi n 10 exceeds a 
certain value, but has an important feajfiyfe t^^^^|^f|futpy€/signal at pin (13) 
which is related to AGC amount is p r o p o r t i o n a l i n p u t signal at 
pin (16) . Therefore, there is no s u ^ f t / c a A ' S f c applied to excess causes 
desired channel signal also to disaĵ jptfSar &Sten case with conventional 
AGC system- In the absence of a ^£rong in tlj^^heighborhood, the system 
enters narrow-band AGC II operatjfbrf mode; arillfin tj^fe/presence of a strong signal 
in the neighborhood, the system^approprft^, narrow/^rlmd AGC I operation mode. 
Keyed AGC Driver Circuit g .i 

From mix 
wide-band output 

Td 2nd gate of 
RF MOS 

From IP narrow-band 
Cl S meter output 
input 

The AGC signal . ma&e. up by^^th detecting (pin 10) whether the MIX stage is 
saturated a ^ a c ^ t 'chanrt̂ C signals included and detecting (pin 16) the 
strength/q.f a signal* Thus, decision of the input conditions 
which '^ad& ̂ iie-diroensionally is now made two-dimensionally. As a 
resul̂ l/bptirfiafn AG'£ meeting each input condition can be applied. This is an 
idea/^GC 

it 
Charayrjt^ri^^^ofvit A1170-Used FM Car Radio 

SfWwn bel^f. atr'fe' the' characteristics related to AGC of the LA1170-used FM car 
caused by IM interference and sensitivity suppression 

fe^us^^^y applied to excess when in, the 2-signal mode have been mutually 
However, the I.A1170 is free from these disadvantages. 

\ \ ' IM Interference Sensitivity Suppression 
LAH70 0 o 

Conventional wide-band AGC o X 
Without AGC X o 

The keyed AGC system of the LA1170 meets the new FT2 standard. The LA1170 
features that the interference characteristic can be greatly improved with other 
characteristics (usable sensitivity, S/Np etc.) unaffected. 
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LAI170 

IM Interference 
Of interference characteristics of FM receivers, IM(intermodulation) 
interference characteristic is an important consideration. IM interference 
occurs when a strong adjacent channel signal causes the MIX stage to be 
saturated. Generally spe&king, this becomes a problem in urlq̂ fjv, areas - When 
strong Ach, Bch signals cause the MIX stage to be s a t u r a t e d / e r e nee signals 
are generated on Cchr Dch and Cch, Dch reception is mad^ ijrfp^ssibi^Xnder some 
circumstances- If the gain at the RF stage is reduced ap^/the^IX ^npbt; is 
limited to prevent the MIX from beihg saturated, less IK^nte^J^ence 
achieved (but the usable sensitivity, S/N are worsened)/ A jpt ®|^sets 

li^'f nfeerle r e nee . equipped with the Local/DX select SW as a measure agalhst 
However, when the SW is placed in the 
Local position, the S/N is worsened (as 
compared with when placed in the DX 
position). So, the SW position must be 
selected for optimum reception according 
to the input conditions. In car radio 
applications, the input conditions are / 
not constant and it is troublesome for 
the listener (=driver) to change the SW : / 
position often according to the input . 
conditions. / 
*: Saturation at tho RF stage is arf/ A'"' 

important consideration, but s^tiaratiori^ 
at the MIX stage is a more im#or{;an.t:.. 
consideration • 

MechahLstft̂ pi-̂ iw Injterference 

I 

i if../ 

; /jf i ^ f j 

-H 
f u 1 1 u2 

2|^fu2J [21U2L1 u1 

A, jacent channol signal 
C, pj/Interference signal generated by A, B 

Special Parts 

ANT coil 

OSC coil 
MIX coil 

Mitsumi / 
YT-30075.// 
YT-3007^/ 
Y'T-100/ 
YT-20^7 

// 

Suml 

si**. a 

- 0 2 2 

Tolfco 

EKSC-30174FCU 

3SK1O0 Sanyo; - ^ 
RF coil 
RF AMP 
Varactor diode , SVQZOift^yo 
C. F, SFE 10 V?MA Myra%a' ^ 

74-124 
-319. 

Proper Cares in' Usî g l'C% 
1. Since the L^lilQ no voltage regulator internally, Vcci+8V must be 

regiji|tfced s#ifor^8eing/^plied to pins (4), (14), 
2. It Ad re> 

higti a^i^^lMte to/V^ke the dynamic range of MIX output wider. 
3. Jtg* iŝ  Jnded/£ Mat the MIX load should be of balanced type to match with 

,4/ usirjg/bn enhancement DD MOS is capable of direct driving the AGC 

th^t/the voltage used to bias pins (8), (9) should be as 

v J f 

No.1273-11/11 


