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60 GHz-Band Monolithic HEMT Amplifiers Using BCB Thin-Film Layers
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Millimeter-wave monolithic microwave integrated circuits (MMICs) for commercial use have attracted much attention in
applications such as 60 GHz wireless LANs and 76 GHz automotive radar.
We have developed 60 GHz-band monolithic high-electron mobility transistor (HEMT) amplifiers adopting benzo-cyclo-butene

(BCB) thin-film layers on GaAs substrates.

The adoption of the BCB thin-film layers enabled the MMIC to incorporate both a thin-

film microstrip line with the advantages of great flexibility in layout and small size, and a coplanar waveguide with the advantage of

low loss.

The newly developed MMIC is 22.5% smaller and the frequency bandwidth 11 times wider than a conventional MMIC. A gain

of 15.8dB at 59.5 GHz was obtained.
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Characteristics of HEMTs according to MMIC structure

IH B TEFAHEMMICOHEMT FIRHEMMICOHEMT
Ft (GHz) 90 75

MSG at 60GHz (dB) 8.4 7.4
Cus (fF) 15 24

Fi:ERAGERERE 7T Lb(10719)

HEM T4 O MMICHE & A7 % 3% 2 \R . B HLRE
MMICOHEMT® 4k, PEAMEMMICO Zh kD%
£ Hb0D, 60GHzH T 2228 bh b,
ZIT, LEE L o OMMICOHEED, 60GHzA @ |
W e CH LI E DR TE,

El MMIcizigss

ZOoORL LM E O 4EE60GH 2z GaAs HEMT
MMIC W2 ilfEL, TR ootifEe KEszRky, It
L7z

4.1 [EIFEAERY

PEAAEOMMICH, 1 (a)i2mEshd Xz, 201z
WAL LT aS L —F RN WA, — i, BiEE o
MMICIZ, 1 (b IZRER L LI, FO{E%EMIEELT,
B A 2 a A )y T & o8 A T A MBS K YA TN,
a7 L —F ik % RF (Radio Frequency) {253 5 i o) il %
zghzhva, fido Xz, 370 —FHEim
RIS TEL L V) MITEN (SR TH Y, /s,
M~ A 70 AR) w ZTHEEIEMMICEZ RIZTELE WS
NTHELEERETHIL, 22T, SOHBKED
MMICEREHZ B VT, 2SI Eseal s
2L 7=

Hr B RS % $5060 GHzA HEMT  MMICHT i 85 > [l 4 i
ARSI T, MMICIE, 4 —hE01 gm, 7 — M50 gm
DTH5—b GaAs pseudomorphic HEMT#Z i LTw5,
AB:OHEMT L #4 HEAMMICIZER ShTwa, 99—
D OREAME R DN MICHIIE 23D F kO WK TH 5 .

42 LA 7D MRET

MMICHE SR LA 7 7 kil i &2 B4 1R 3, (e ED
Wit AR ELTa 7L —F RS2 WA 720, 15 5H
DOMANZWEDI AT G FN AZN 37— % i LR
HY, F o, THMEEE G S Homio 7 5 o F
W AZ N8y — o e AR T D K 2 YT )y ¥
BT HLENH DL, FIT, HEMT I A Y 7 L &
SHTHELIERTET, SO LWL LN WAL % B
LTV,

22

Val Va2 Va3 Ved

E3. BOGHzEHEMT MMICIEIEES D B B8 AL M BLEE % o
MMICIZIZ, 4BEOHEMT &5 X TOEA M, —&Bo 34 7 A Jul s
AR ESNT VS,

Circuit schematic of 60 GHz-band monolithic HEMT amplifier
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