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Abstract

High performance packages must provide excellent transmission characteristics. In face-up ceramic packages, however,
parasitic characteristics of bondwires are not negligible at millimeter-wave frequencies. Consequently, the electrical
performance of ceramic packages is degraded. In this paper, we propose a new millimeter-wave ceramic package
feed-through having Embedded Metal Sheets (EMS). The package that contains double-bondwire interconnections is
analyzed by the FEM (Finite Element Method) and measured from 20 to 50GHz. As a result, the proposed package having
Embedded Metal Sheets (EMS) achieved 0.85dB, 0.4dB insertion loss improvement on the conventional and the double

bondwires buried in epoxy ( € ,=4) ceramic package respectively to 47GHz. This improved ceramic package will be
useful for MMICs modules and small ceramic packages developments.

Keywords : ceramic package, LTCC, millimeter-wave, EMS

I.M &

A2 znFs 2 AviHs oo Wt
MMICE 4337 A% A71A 23571 Ael

CetaE e, TR, obFstm AT R
(Department of Electronics Engineering, Ajou Univ.)

T AIY, AAREFATY nFERAE AFAH

(KETI, High Frequency Materials Research Center)

A 39U, Ace Technology

(Ace Technology)

¥ B dTeE A4AYRE AdrizaA Alle AU
wol FaE gy,

Hedah 20043849149, A Y8 Y: 200433914

*kk

(545)

870 FuH Aok oA H7) A= HF A=
Atole] A7|A, A&l B2 RAM9 753 3 JrF
Ao RE Y- I2E RIFof A} 53], 1714
B4 oA #7lAe H4 Hd (minimum interferen
-ce)S 3 A=}713 Aul(electromagnetic shielding)
715 8R ohyet A& A&t ke EAJo] &
7Eg? wety olgd aTxASS A7171 9
gto] FHZo| nFTedA &4 FA]
(Low Temperature Cofired Ceramic) 7]%&-& o|-43 Al
2te) 7)Ao dig ATt sfte] EuebAl P gl
E]-M"ﬂ,

Adgzmdo]l 92 st A2t w7 (Faceup



20

Package)= #A71X¢] FAdzg & 4287 93
o gwrnow Begjolojg ALgsA AP gy
F357t Mg Bgolold] o8 74 AgEs
o Z7lz sty nFu A$EAol FA3 A3H7]
2o zuFs 2 LuEs g A2 AA
Q5o 2 A AAeA M ojgd BEso)
o]z 2§ 7|4 AHEAS w5 We 2y
Hz 2 A9 7 Y 72 F+AARE o8¢ ¥
WEo] AANHAAREM, a2y AR FAMG v
oloj& A=s} e W EAEE 23 WAAY

CPW(Coplanar Waveguide) 3449 ZA$ole €
godcsg 2E 7270 #4280 agn A9y
23 gy FRE 2Rsa 27 ALY B ol
AA A7)A We(wal)el EAFE AR FH F

zd H437) oF. = FH ARE o848 B
de #34 E3(moldng) s F3d FPEFE 371

Aoz 714 s ZHE BAY F AT,
DFF A olH s EYARY FAM &2o] AT
ZAE AA3 BYsts Ao Y5 vl ATk

B =RdqME AYE EARe 2= A2e ey
g3t Agd siy)x FATRE AL, A o
7Ae) A& Fo4 vl 20 ~ 50 GHzolA 84 %
2339 Foty Azt ArA FAFRE B
Eoolo] AARE ASH Wo| FEBE AYS 7
ZE AYZL gon, oHd FaE YA LTCCE
Hoz FA 7L & A Agrd A 7
A FAAZY AV W4 L ok 4A $4 HAY
(full-wave analysis)q] #38A%-& o]&35en &
A A ALY TRE LGHZAA AQ&AT vape
Ao 4zt 05dB, 12dBY -5 S4¢ Byt

rle

rir

o 7= ¥ Ly

1. 84 = Y YY
Ca¥ 12 400um TS AEE J#
(e,=17.8)% 100um F79 GaAs(e,=12.9)E
ume Eol(hy) 2 o|F HEsjolo] AAF A
717 FAHZolt}t. Huo]Y(Brazing) 71 °] 43t
71 $18 34 olF2 400um FA AdE V8E
ol g3tg oL}, Az Zo| QojAsE 1Fne 4 &
3 (dispersion effect)”} AA wAREA FAo] yw
AA Aot w2bd 250ume) AEE Zlgoldd S48
& st ol AW JAHEE 15umE HA

EH ol MelE Yalnjm A2t 7| X

(546)

ZXE 9
s A%
A
h
S
1.0 mm GaAs Chip
1.1 mm
Package
Feed-through
1.1mm
—| jte—0.32mm

(©
a8 1. la) Matel g3k 2¥Mze| HHT () M2t
ol fF|x| FEMRL SUT A-A; (©) M2+
m7|x] MR X
Fig. 1. (a) Top view of ceramic package feed-through; (b)

Side view A-A' of ceramic package feed-through;
(c) ceramic package feed-through structure.
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Fig. 2. (a) Top view of the proposed ceramic package

feed-through;(b) Side view A-A" of the proposed
ceramic package feed-through; (c) Total struc
ture of the proposed ceramic package feed
-through.
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