=z ma ® ~ 2 g2 # & (Three-Dimensional Passive
Components and Modules)
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5, Af~id 1\ %8 (Active Device Carrier, ADC)

WF At ot degtd o] 1205 (0201 # 3 01005) o 3 E Sy
* LE LB IR H i IPD xfza;;m il s FoobiR %;ﬁ;\;ﬁg,y SEEEC R )
A f it o IPD F ek dr iﬂi\./@d;{% T @Tﬁki@ﬁg;}ﬁ;‘s{l NEE I 1 wﬁjaﬁ:
HENE S )T*u{;m » ADC E_ ¥ = EFH e ~2o- Beid  Bmst & IPD
gfs? o ADC F e 6§ B 2 Mk 2+ B (Low noise amplifier, LNA) %5 » B
37 < BAeE  F e+ B (Power amplifier, PA) e iE > FIAE #4187 s gy sy &

;’va ) 75'\—— l]} %}U% F’} R 5 7L %\ﬂfj’ ADC Y— m@,’tﬁq ’:F’ 7\}\% @E’l\m’» y 13 [E; E_g AN
PF AL B A B X S (Active antenna) o

6. #FFGTIUMMEANE N i RS

B 73 ey s 7w * 3t QFN [16.5], Si-interposer [16.6], 4+ Glass IPD [16.7,

16.8]% ¢ 2 P endt it R * F TR AZF KPR NEF A K1

F AP oo FlF T I Gih Bt AR A ] (354540 H B yug <) v
LFF R e T KR Sanil g (Power Integrity, P~ & 17 4534 R 4T o

7. = RmPARRER Y

= AME @i}i;* #E(Signal Integrity, SI) » foi 4k ~ 2 Fldg skl 4= v+ 3
ﬁp“iéﬁﬂm%ﬁ Eolm 2 o % On-chip 5> L # 5 %3702 22030
%Dtu;bbﬁr‘\‘ﬁ»l"&’l%#b ‘g%{g

JV;;Je

[16.1] T.-M. Shen, C.-F. Chen, T.-Y. Huang, and R.-B. Wu, “Design of vertically
stacked waveguide filters in LTCC,” IEEE Trans. Microw. Theory Tech., vol.
55, pp. 1771-1779, Aug. 2007.

[16.2] J.-H. Lee, N. Kidera, G. DeJean, S. Pinel, J. Laskar, and M. M. Tentzeris, “A
V-band front-end with 3-D integrated cavity filters/duplexers and antenna in
LTCC technologies,” IEEE Trans. Microw. Theory Tech., vol. 54, pp. 2925—
2936, July 2005.

[16.3] U. R. Pfeiffer, J. Grzyb, D. Liu, B. Gaucher, T. Beukema, B. A. Floyd, and S.
K. Reynolds, ”A chip-scale packaging technology for 60-GHz wireless
chipsets,” IEEE Trans. Microw. Theory Tech., Vol. 54, No. 8, Aug. 2006.

[16.4] A. C. Kundu, M. Megahed, and D. Schmidt, “Comparison and analysis of
integrated passive device technologies for wireless radio frequency module,”
in Proc. 58th IEEE Electron. Compon. Technol. Conf., pp. 683-687, 2008.

[16.5] A.J. Joseph, et al., “Through-silicon vias enable next-generation SiGe power
amplifiers for wireless communications,” IBM J. Res. Develop., Vol. 52, No. 6,



2008.

[16.6] B. Banijamali, et al., “Advanced reliability study of TSV interposers and
interconnects for the 28 nm Technology FPGA,” ECTC, 2011.

[16.7] G. Carchon, et al., “Thin film technologies for millimeter-wave passives and
antenna integration,” EUMW 2008, Amsterdam.

[16.8] E. Beyne, “3D interconnection and packaging: Impending reality or still a
dream?” ISSCC, 2004.



