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Study on the Fabrication of the Low Loss Transmission Line and
LPF using MEMS Technology
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Abstract

In this paper, we fabricated new GaAs-based dielectric-supported air gapped microstriplines(DAMLSs) using the
surface MEMS and the LPF for Ka-band using the fabricated DAMLSs. We elevated the signal lines from the substrate,
in order to reduce the substrate dielectric loss and obtain low losses at millimeter-wave frequency band with wide
impedance range. We fabricated LPF with DAMLs for Ka-band. Due to reducing the dielectric loss of DAMLSs, the
insertion loss of LPF can be reduced. Miniature is essential to integrate LPF with active devices, so that we fabricated
LPF with the slot on the ground to reduce the size of the LPF. We compared a characteristic to LPF with the slot
and LPF without the slot.
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Fig. 1. The proposed DAML Structure.

o AdEe A3 g8 XS MEMS 71&¢E A
€3td 37 FL2 A I8 Ade vaz
AHgEte fAA o o E4L 2Y ¢ Y A
o] Ut EF} FRHCE rlo]IZAEY FRE
ZA T FY HHo| ALA T HA ol g1y wf Fof
via-holed} & E3% FAsle] 7H3] AZE &
A AH] Stk I8 1L E =FdA A3
DAML +Z2& HAFI gtk AU AL =2
A AAW 24, 284 AW, AEA F&9 4
FELE A A4S Uk 7hed AzAHL 7
Tl 93 FA4 £4& H23 & 5 e v
E(polyimide) F3A & AANZE A3t 7] 5
o W = e EA surface micromachining 7] &
AHEEEA T A4 DAMLE AnsoftA}¢) HFSS A &
#ol A toolg o83t AU ANZA Alo)9] &
ol(h), ABMY Ew) 59 H}uEE ulHsPHA
olF Atol9] #A S Tl @ ALAY AL A
g4 sTh

19 2& GaAs 719 HelA F3471 50 GHzY

==

T 118
Fae
L1.14
F1.42
110

~
=3
!

@

o
)
T

1)
o
A

[ 1.08 "
L 1.08

I -
-1 =3
A X

Characteristic Impedance [Q]
s
N

-
o

o 3 & s 12 15 18 2
Post Helght{m]
18 2. Dielectric post Eojo] W& EA dygA
o $& $489) Wst
Fig. 2. Characteristic Impedance and effective dielectric
constant by a change of the height of post.

1293



SETHESBRE S48 $12% 20F 128

o, NEaY 2L 30 wE A I AZHE
AR RFE AR Y Fo] Wale B DAMLY %
A gdudrg) 8 FAEE e ok AlE
gold AAZEH post ¥ol7t F& Aoe 2
dIEA @ & FEARAE S HolT doH
AR gol7t ord4E d9AL Y2 golA
I HE FALL 92 s 2 AL ¢ 5 Ak
ol A e A ¥l FHe A FAHUS
ANz AT 7h7 o] W AFE AL AGAHA
LYo g2 EAUAEA RS REH ¢ T
A

A A A &4 AFMNEE o] fdo] o
7 $EAAY 2837 HH 2AL FEE
MMIC 3l29to] AH5E 9J3te Kaband tfel
AQEH G975 A3 A Fetgch H2o 4
7] A AL A slotE o}8-8 TEH MY
(PBG: Photonic Bandgap) 7-%o) thgh A7} @)
AgEz Yo ol 3 PRG FREL slots] B
B3} slot Abo}e) 7+ o) e} A Fahder AR
g9l EAo} WadA Bk W E =FdME
o #fE JAW slot 72 &4 2FA 1 e
microstrip line2] stubst ZHe B43-8 o] 8}of slot 31
o} A2}t microstrip line stub®] ZolE 2A8 2}
9 Fatpo AAYY AL 9xE 448t
GaAs 7|8 $loll F84) posty o433t 5 M3
FAW Aleje} 7170) 10 m gl ZE F+E2Y A
23} oduy|E A g 1Y 3L AR Ay
3 gl 2RE B4R dh AAdE &
A o8 £4& HAasel] gt AL E A&
gog 2Qod A Ao AL Ao 900

Slot { 250 s ¥ 50 m)

J8 3 44" A9%3 A7) 22
Fig. 3. Design of LPF with ground slot.

1294

w7kA] A& Foa A A e g 45
23 AT

AL A5 A7) he 2HEE o
o AEB A7)E 750% 100 m*olch. 47k
line W1=30m(62 12), W2=100 (32 2), W3=20
w87 29 A A EA A AR A 38
qd 54 9edA @g BEdE A4S sk 1
¥ 4 HAHY slors A e dol A
G2} of5}7]9 Al g el Atoln ZolE 5 mm
olty, 28 4b)= HAWY slot A A5 H
A2 ol 3.8 mmolPM FATHY slotg F
AR GE do} HlEd BAE HoluA 271E
24 5 e AGE AEHoALE a8 + A
Ak

19 5% surface micromachining 71&& o] &g

A

DAML A9E#R dupy] FRe F

ad- N _{o

§ 10 4 g 10 N
w20 20 B
8 g
2 ; K
8 s 4-30 f_
H lo 8
= A0 40
H T
g 0 %0 &

60 4 4 60

—— r —mr—t ) v v
i) 15 20 28 30 35 4
Frequency [GHz}]
(@) Bl sloto] e A%
{a) without the sfot on the ground
[ de
o
% 04 ]
b J
(] L)
g -20 - 4 20 -:\\
~ 3
£ a0d- <0 &=
44 5
$ 40 A 49
£ [
=
50 J .50
50 +

&
-

% B m s @ %
Frequency [GHz}

&) BRB) slote] SE AT
{b) with the slot on the ground
38 4. 4953 45719 AEdold 23

Fig. 4. The simulation result of LPF.
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