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Abstract

We have studied on the microwave characteristics for the meander type inductors on the MgQ
substrates and AlO: substrates by emploving 3-D high frequency simulation, respectively. Proper
designs of meander tvpe inductors were proposed and confirmed through the high frequency
simulations. 5, 7. 9, 11, and 13 turns meander type inductors have been choose to analvze the electrical
properties for the microwave passive component applications. The Al top electrodes have 282 nm
length, 45 nm width, 100 nm thickness and 15 nm gap. The simulations were carmed out from 50 MHz
to 30 GHz. Frequency dependent inductances and quality factor were calculated by employing the
equivalent circuit model of meander type inductors. The self resonances frequency of meander type
inductor were shifted from high frequency to low frequency range as the number of the turn of
inductors was increased. From the microwave simulations, the inductances and quality factors of
meancer type inductors were extracted through the scattering parameter.
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Fig. 1. Schematic of 5 turms of meander type
inductor for the microwave analysis,

2y 24 (ask (b= ALOy 71483 MgO 7|3
£ ApgEke] A 2g meander el 9lE{ee] ©
FE 5 7.0 1L 1360 WElR A 92 Ay
g Adolck  ARO;  viESle] 4dEl 5
meander ¥ el 1Cie{ el QAuiRl 2 Algelel ) ot
@& 062 nHelwl, MgO 719§ 288 #ee
0.63 nHel gro| Al4b=igict, 2gdell welzla} o
SRFy= § 7} F2hgel| wel 3 Fabg e
7 ol Fdtdcet. nFEH AlEHMel Aol meander
gee] Qlufelg gl Ay kg 4 ()& o] &8
of A skailsich

L= e
T 22N -1)g N a
N QNN u*t (1

of 7|4 g YL A¥], g HAAF FA4, 1
= oA o] Fololv], pe A4 Fe Bk
oj], N> meander 12 gIvie]g] @ FFejct



I:Hﬂ-ldﬂ’ inductor on the ALO, mh‘me (@)
RIS | — — Sturms
. . = ——— Ttums
awfd = — Ytums
! J4 | — ltums
‘"‘I-l ..,E [ - 13tums
" o e
{1] I
% of - — =1L
= i 172 r
o i i i eI i
5 Meander inductor on the MgO substrate (b)
S S0F = Sms
-g B = | Tturns
E 40-% I - tums
g = I ltums
30 1 l3mmsr
o == ]
104
0!- —y L
|l L i 1 L X il ' s
0 N 10 15 20 5 30

Frequency|GHz|

38 2. (a) ALOy 71gE3]el A 2hel meander 8 el
2] QYEe] Alg¥eldd Aduyx Fa
(b) MgO 713k 91el # %%l meander %]
o] 1Yol Aol s glejyl A o

Fig. 2. (a) The frequency dependent simulated
inductances of meander type inductor on
the ALy substrate and (b) the frequency
dependent  simulated  inductances  of
meander tvpe inductor on the MgO
substrate.
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Fig. 3. (@) The simulated quality factor of
meander tyvpe inductors  fabricated on
the AlL)y  substrate and (b)  the
simulated quality factor of meander tvpe
inductor on MgQ  substrate.
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Fig. 4. The simulated SRF variation of meader
tvpe inductors fabricated on the AlOy
and MgO substrates, respecitvely.
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