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RF Front End & Connectivity Market Forecast .\Y 0 L E
‘ Développement
-- TAM Modules & RF components for Front End and Connectivity
&_PA module.

_®_Receive module semca 2025
= - a
o }\VT; 'T::;g'a‘il:[’;l"fitﬂ"?_"_“l o .. $25,844M
~ 0O,
@ Discrete Filter, Duplexer,... \\CAGR +8%
e :

® Discrete Switch & LNA 2018
® T
el __$15,00IM

-
~ -
-

*  RF module market represented 70% of the TAM in 2018.

* By 2025, we expect almost the same proportion as RF discrete market will remain strong with a demand from Chinese OEMs.

Source: SystemPlus Consulting, SAW Filters Comparison 2020
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RF Filter technology Market Forecast
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T.Irieda, T.Nishizawa, S.Taniguchi, M.Ueda, and K.Hashimoto, “Second-order Nonlinearity of Amorphous SiOF
Films in FBARs,” Proc. IEEE Ultrason. Symp. (2021) 10.1109/1US52206.2021.9593709
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—1{5 CA 1A 3A 8A

Band 1 UL 1920~1980 MHz DL 2110~2170 MHz
Band 3 UL 1710~1755 MHz DL 1805~1880 MHz
Band 8 UL 880~915 MHz DL 925~960 MHz

SIS S ‘ DL

2 * Band 3 UL — Band 1 UL =2085~2250 MHz
2 * Band 8 UL =1760~1830 MHz
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/—\ S.Takahashi, H.Hirano, T.Kodama, F.Miyashiro.
~/ | " esponss Upan, NTS B.Suzuki, A.Onoe, T.Adachi and K Fujinuma, “SAW
IF Filter on LiTaO; for Color TV Receivers,” IEEE
Trans. Consumer Electronics, CE24, 3 (1978) pp.
337-348.
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SAW filter mass production was started in September,
1977, and has just been increased to an output of more
than 150 thousand pieces per inonth. 30
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M.F.Lewis, “SURFACE SKIMMING BULK WAVE, SSBW,”
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FIG 3. Calculated and measured variation of the
relative insertion loss between two 5-finger-pair
IDT's as the separation is varied on +36 rotated
y-cut LiTaOB.

T.I.Browning, M.F.Lewis, and R.F.Milsom, “Surface Acoustic Waves on Rotated Y-cut LiTaO,,” Proc. IEEE
Ultrason. Symp. (1978) pp. 586-589
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K. Nakamura, M.Kazumi, and H.Shimizu, “SH-Type and Rayleigh-Type Surface Waves on Rotated Y-Cut
LiTa0O;,” Proc. IEEE Ultrason. Symp. (1977) pp. 899-892
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M. Hikita, T.Tabuchi, H.Kojima, A.Nakagoshi, Y.Kinoshita, “Low Loss SAW Filter for Antenna Duplexer,”
Proc. IEEE Ultrason. Symp. (1983) pp. 77-82
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K.Hashimoto and M.Yamaguchi, “Non-Leaky, Piezoelectric, Quasi-Shear-Horizontal
Type SAW on X-cut LiTaO;”, Proc. IEEE Ultrason. Symp. (1988) pp. 97-101.
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O.Ikata, T.Miyashita, T.Matsuda, T.Nishihara, and Y.Satoh, “Development of Low-Loss Band-Pass Filters
Using SAW Resonators for Portable Telephones," Proc. IEEE Ultrason. Symp. (1992) pp. 111-115
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G.Endoh, K.Hashimoto, and M.Yamaguchi, “Surface Acoustic Wave Propagation Characterisation by Finite
Element Method and Spectral Domain Analysis,” Jpn. J. Appl. Phys., 34, 5B (1995) pp. 2638-2641.
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simulation techniques based on SAW field analysis, which usually need a large
number of computer resources, have become applicable to device design. Although it
has been well recognised how this simulation techniques are effective, it does not
seem that thev are extensively emploved in actual device design. This is because a lot
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K.Hashimoto, M.Yamaguchi, S.Mineyoshi, O.Kawachi, M.Ueda, G.Endoh, and O.Ikata, “Optimum Leaky-
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R.C.Ruby, P.Bradley, Y.Oshmyansky, A.Chen, and J.D.Larson,”Thin Film Bulk Acoustic Resonator
(FBAR) Wireless Applications,” Proc. IEEE Ultrason. Symp. (2001) pp. 813-821
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