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With the spread of car navigation systems over recent years, antennas, such as for TV and GPS, are now more
widely used in cars. For TVs and GPS installed at car dealers or car shops in particular, such antennas are often
placed in the car interior to prevent accidental / malicious damage or theft, and for considerations of convenience.

Since the GPS antennas have to receive circularly polarized waves however, they take the form of patch anten-
nas, which pose problems such as impaired aesthetic appearance when installed on the dashboard.

To resolve such issues we developed an integrated TV/GPS film antenna by creating a film antenna for GPS
and combining it with a TV antenna. The resulting product is simple to install and gives good aesthetic appearance
when installed.

This paper discusses the methods that were used to realize a GPS antenna on a film, and presents the features
of the newly developed product.
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Fig.1 Integrated TV/GPS film antenna installed in car
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Fig.2 GPS patch antenna for car navigation
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Table 1 Polarized waves and their applications
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Fig.3 Example of circularly polarized wave
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Fig.4 Motion principles of circularly polarized waves
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Fig.5 Crossed dipole antenna
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Fig.6 Linear polarized antenna
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Fig.7 Developed GPS film antenna
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Fig.8 Simulations of current distribution
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Fig.9 Product configuration (left side of windshield)
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Fig.11 Directivity of new and current products

17



OO0oO0oD0O0O0Odvol.22 No.2

GpSUUOO0OOUODOOOODDOOUODOOUO@OOOO
ooboooooOooOOobOo)jpoooooboboooobooon
googoooepPSsObObbooboooboooboobobooboog
ggoooboooooooobobbobooooo-120000

goboobooboobooboboooboobobog
gbooobooboobobooboooboobooobogobo
gbooboooboooboooboobooon

0dBi
ooooooo .
5dB/div.
ooooooo \g_.u-'_
N .
___|--' k ooooooo
-”l'!llﬂ-:'ili*i” L
| TR

0-12 DO00O0DOO0obOOooOoobooooodg
Fig.12 Right and left handed circularly polarized wave directivity
and cross polarization discrimination
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Table 3 Comparison of positioning performances using GPS
receiver (when vehicle is stationary)
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Fig.13 Comparison of positioning performances using GPS receiver(during travel)
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Table 4 Comparison of positioning performance using navigation systems

oo
oooo gopooo ood ooo
poooooobon oobbooog
gooooo
ooo 138s 136s
gooooao
gooood ao 0.120 0.1200
goog
gooon 00 0.0250 0.0250

ooooobooOooboooooTwePsOoODOoOOoOoO
gboobooboobobooobooobooboooboobo
gobooboooboobooobooobooon

72TvOoOOOoooood
gooepSOoboobobooboooTVOOOOOODOO
gbooboobooboobooooobooboboobogoobo
gooooooooboobooboboooboooooooog
0-1400TVvOOOOo0OO0OoooOOoooDOoOooooOooGes
gbooboobooobooobooooobooboobo

/

!.;m .‘,..: .5 :I:_i . '_ L

s - 0dBi

- &
1 ’ 5dB/DIV

: 2
v et

- -. .\‘;‘-{-h -.. '. :.. 5,
- TVOOOOOO
-— TVOOOOooo

0-14 cpsOOCOODOODOOOOOTVOOOOOOOOODOMDOO
Fig.14 Directivity of GPS antenna element (with and without TV antenna element)
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Fig.15 Directivity of TV antenna element (with and without GPS antenna element)
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Table 5 Effect of TV tuner local signal leakage on GPS reception
(56-channel TV)
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