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Small-Sized RF Module for Wireless LAN
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Wireless stations used in the ubiquitous network are expected to be small in size, cheap in price, and low in power consumption. To
meet these requirements, high-density packaging technologies and RF circuit technologies are essential.

Toshiba has applied packaging technologies such as flip chip mounting and build-up substrates to wireless LAN RF modules. We
have also optimized the multilayer substrate wiring on the basis of three-dimensional electromagnetic field analysis and developed a tech-

nique for embedding passive devices in substrates.

Consequently, we have realized a small-sized RF module measuring only 24 mm in

height, 32 mm in width, and 2.1 mm in thickness for use in dual-band wireless LAN.
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Block diagram of wireless LAN PC card
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Structure of RF module for 5 GHz-band wireless LAN
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RF module for 5 GHz-band wireless LAN

4 S

HEFLLAN T SN2 B GHz 4 O 1E 5 D fn it i,
FEREARDOILIRIC KD B2 2 5o A 2 i o i
i, EEETOOTARLERIZOLDY, TORHE, 7—%
EELV—TrOHRHEBREIOMET &R $, Lz
R oT, ME#EF OB T RE BIEEEAM o 85 2 5 [l
NE— RN E LT A2 LAY, B oM
WCIZEETH 5,

B, REMBHEFHELT, 200K I -4 28
TSN TD, L L, MULD 7D, LRz A
L720, M oMb Z kD720, ZRITM e EE%
1T o288, MMM O BRI 2 T o X5 2 BEH
WBEENLZOT, MK IaL—2IZLBEEIIMAT,
ZRICD BREFINT AT O VEH D 5,

E41x, REE V2= E<H#F—KR—-FDBGA (Ball Grid

RFEY1—)b
BGA

RFESS54/ >0

YZ2—vavEFILO {}

IS5 RiERAD
h—)u0

’/'
RFESS A VEHAR—ILOD

4. BGAD=RTEWFBNETIV — RFEV 2 — V& ~vH—
R— RO % = RKICEMBIRIT L 720

3D model for electromagnetic field analysis of ball grid array
(BGA)
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Structure of RF module for dual-band wireless LAN

24 mm

x5

(at/uf'._ﬁb‘ Bem

6. FaZILINYREZRLANRARFEY 2—)U— #24 mm x
32 mm X JE X 21 mm O/NI L E LB L 72,

RF module for dual-band wireless LAN
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Layer structure of embedded band-pass filter
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Equivalent circuit and pattern layout of embedded band-pass
filter
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Simulation and experimental results obtained for embedded
band-pass filter
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