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Integrated Circuit (IC) for Multi Function Tuner
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Abstract

In the last several years, as car audio continues developing into a multi-functional, multimedia technology, manufacturers
have increasingly been called upon to achieve sophisticated, highly integrated system design and cost reduction in the
product planning stage.

With the demand for greater integration as the backdrop, Fujitsu Ten has been moving to combine the various functions of
circuits — components of car audio products -- into IC chips. In one area, our car radio tuner R&D effort, the major
challenge has been development of an IC that can bring multiple functions together on a more compact, cost-effective chip
than the conventional tuner IC.

Capitalizing on Fujitsu Ten design expertise, we have recently developed such a multi-function tuner IC. Equipped with a
keyless entry reception function, the new IC is an added feature to the Fujitsu Ten car radio tuner, which already includes
such peripheral functions as FM diversity reception and an AM noise canceller.
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Fig.10 Block diagram of diversity reception system
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Fig.16 Block diagram of radio tuner with keyless entry reception function

goboboooboooobooobbooboboolc
gbobobooooboobooboboboobooo

0-2 0O0oOogooood

gbooboobodognogno

gooo gbob  obooobogoboobd
gic 50% go o[
oooood  100% o[ RN

goboogooooooobbooobbooooboboo
gooboooobbooobboooobooobbooon
gobooobooboobOoboRrRFODOOODODOOOO
goobobobooobooooooboobobooboo
gboooooooaood
gbooboooooobuoboboboobobogo
goboboboooboooooboobooboobooo
gbobobooooobobgrSKOoASKODOODOO
gbobobooooboooboobobobobooo
goobobooooooooboobooboobooo

19



O0000000OVol17 Nol

gboobooooooogo
gbooboboboooooboooboobobobobo
gboboboobooo
gboobooooooog

oo AMORMOOOOOO
gobooooobbooobboobobboooobog
gboorMOOOOOODOOOODOODODOOOOOn
gb-GpSOOODOOOOOVICSODORMOODODOOO
gobobooooormMOOO0DOOOOobOAMODOOOORM
gboboooooobgooo
oooooooAMORMODOODICOODODODOOD
goooooboooooooAMORMOOODDOODO
goboobobooobooobooAMOODODORM
OoooooooooooorMOOT/MOOAMO FMO
gooicooooooogoobogooo
gicoooooobobooobboooboboooobo
gbobooooooboobobobooooooon
OAMOFRMODODOOOOOOOO
goobAMORMOOOOOOODOODODOOOO
gbobobooooobobobobooobooog
g
OAMOFRMODOODOOOOOOOOO0ODOO0ObOOO0O00n
gbooboooooboan

AMO AMD AMO
MIX Velo) IF AMP
AMO REO AGC AMD AMO
PNR DET
FMO RFO AGC ooooo
IF0 AMP
AMO
MIX 00o00Q AMO FMO
ooooolosc | veo IF AMP
MIX

ooboooo0oooo0oo0o0boo0o0oo000

[ Joavooooooooooo
0O0O0O0O00ON

[ Juormooooooooooo
Ioooo000000000000G- 0000000FF

0O-17 OD00O0OO00OoOoOooooo
Fig.17 Layout of RF processor

20

FMO

ooood EMO
gooooo
FM/AMO ooo

ATC

FM/AMO
MPX

FMO
IFLAMP1

FMO

IFLAMP1 DET

00000000000000000000000
Bl cFMooooooooooooE- oooooooFF

[ Jormooooooooooo
000O0O00ON
ooo

[ Jorwamooooooooo

I:'DDDDDDDDDDDDDDDDB* Oooo00o0oFF

0-18 DO00OO0O0OODOOOOODOO
Fig.18 Layout of FM processor

gooo0oooooooolicooooooogooT/™M
OAMOFRMOOOPLLODOOODODAMOOOODOODO
FMOOOOOOOoOOooOooao

oo ooboogoo

goboooobooooobbooobooobboo
goboooooM-ASCOAM-PNROOOOOODOOODO
goooooobooobbooobobooobobboooo
oo oUooo
gooboooobooobooobobooobbooon
gboboboob

0-3 oooogoo

gooo] oooooy gogoao goood
gooo ooogo gooo o0
gooo] oooooy gogoo o[
gogo A00O0 A00O0O0O gogdo

goooooo0oooooooooUUooooo
gooboooobooobooobobooobbooon
OOAM-PNROOOCOOOOODOOOODOOOOO

gobobooooogoo




gobooobboog

ooooooooic

ooooooogoic

“ gboobooooo

goooogic

pobOooooOoO0ooO0ooOOoOOoOoO0OO0ODOOoDOO0O0 DDD¢

0-19 OO00Iicoooooooooo

Fig.19 Tuner section with conventional ICs '

ooooooooolc 0000o0ooo
god ggd

0-21 JO0O0O0OoOooiicooo
Fig.21 Comparison of conventional IC and new IC

000ooooooooooooo

0-20 DoOooOiicoooooooooo
Fig.20 Tuner section with new IC

ooobooboobobobooboicooooooboonog
iICc0O0o00ooooooooboooooooooboooon
gbobobooooobooboboboooooo

goooooooooboobbbobboboAMOOO0OOO
FMODORDSODOODOODODOOODOOOOOOODODO

0-22 IC0000000O0O0O0O0O00OO0
pobodooodobooooooooooooaon Fig.22 Tuner module with new IC

ao

21



O0000000OVol17 Nol

gooooog

gooooogooicopgogoooooboooooo
gooooooboooobooobboooobooboo
gobobooooboboooobooobbooooboooboo
gboooooogn

gooboooobooobboooboooooog
gobobooooboboooobooobbooooboooboo
goboooboboooobooobooooboooboo
gooooooboooobooobboooobooboo
gboboobooooobobobooooog

ggogon

gbooooobooobooooooooiliccooooo
goobooobo

gicooboooobobooobboooboboooobo
gobboooboboooboooboboooobooobo
gbobooooooobogoo

goon

gooooooooooooon

s 0 ooooooon
oooooooooooog
oooooooooooog
oooooooooooog
goooooobooooo
ooboooooooon

goooooooooooooo

m0o0ooooooon
B = oooooobooooooboooon
gboooooboooooooo
oobooooooooo

goboooooooooooooo

1840000000000
0000000000000
0000000000000
0000000000000
LN oooooo

22

gogicooooboboobooooooboboog
gooboooobooobooobobooobboon
gboboooooboobobobobooboooo

o000 UoUUo
goooicooboboooobooobboobboon
gboboboboooooboobooooicobooon
gboboooogo

goooooooooboooooooo

9910000000000
— goooooooooooo
goooooooooooo
goooooooboooooo

=

goooooooooobooo

9880 000000000
oboooooooooooo
oboooooooooooo
oboooooooooooo
goooOoooboooooo
oo

goooooooooooooo

weo0oooooooon
00o0oo0ooooooo199%s
gooooooooooog
gooooooooooog
gooooooooooog



