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Fig. 1. Operational regions of a typical inductor.

Fig. 2. Layout of square spiral inductor and air bridge.

molado)] AREEE 719 Si, Spaphire, 722} GaAs7|$0]
H, &A= Cuelt).

of Moment) ®'H3} FFS(Fast Frequency Sweep)E ©|-83}F
TS ARSI
Q factor AXFS

_ dm(y))
" Re(Y))

£ o831, Im(Y )& 97 oj=r|Elxe] s4RFel,
Re(Y > 98 oj=v|glxe] HpFEo|th9].

1. z2o|4lg &xt 3l nEt

3.1. 7|8 B Hslof| g &4

QIEgEQ] AA] =71E 390 pmX 390 pm, AZ 10 um, A7+
A 10 umT B2 55 glo2 3148513 AMRE v)de] 25
& W7 31w BAS BAEkT AR )] F
= A 700 ume] Si, )7 (Cormnning 7059), Sapphire?t
GaAselH, o159 = 712t 11.8,5.8,9.49 13.10]t}.

O% 32 Vg R uE 2] JueAe} TR s
eRd ZloZ of7iM 27] Falg= A58 100 MHz

—53—

Initial Inductance [nH]
[5+)
|
- /
- l
I
E-9
Resonance Frequency [GHz]

6 -
4 -
Glass Si -2
2 l Sapphire J GaAs
0 T T T T 0
0 3 6 9 12 15

Dielectrric Constant

Fig. 3. Initial inductance and resonance frequency versus varying
substrate dielectric constant of spiral inductors.
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Fig. 4. Initial inductance and resonance frequency versus varying
substrate thickness of spiral inductors.
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Fig. 5. Inductance versus frequency of spiral inductors for varying

turns.
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Fig. 6. Initial inductance resonance frequency versus varying turns of
spiral inductors.
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Fig. 7. Q factor versus varying turns of spiral inductors.
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Fig. 8. Inductance versus frequency of spiral inductors for varying line
width.
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Fig. 9. Initial inductance and resonance frequency versus varying line
width of spiral inductors.
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Fig. 10. Q factor versus varying line width of spiral inductors.
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Fig. 11. Inductance versus frequency of spiral inductors for varying
distance between conductors.
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Fig. 12. Initial inductance and resonance frequency versus varying
distance between conductors of spiral inductors.
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GHz Bandwidth Characteristics of Rectangular Spiral type Thin Film Inductors
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In this research, characteristics of air core rectangular spiral type inductors of GHz band are numerical analyzed. The basic structure
of inductors is a rectangular spiral having 390 pum X390 pm size, 5.5 turns, line width of 10 um and line space of 10 pm. Frequency
characteristics were simulated up to 10 GHz. The substrate was modeled as Si, Sapphire, glass and GaAs and the conductor as Cu. The
thickness of the conductor was fixed at 2. The number of turns was n.5 to make the input and output terminals to be on the opposite
sides. The initial inductance of the basic inductor structure was 13.0 nH, maximum inductance 60.0 nH and resonance frequency 4.25
GHz. As the dielectric constant of the substrate was increased, the initial inductance varied only slightly, but the resonance frequency
decreased considerably. As the number of turns was varied from 1.5 to 9.5, the initial inductance was increased linearly from 2.9 nH to
15.9 nH and, then, saturated at 16.9 nH. The Q factor increased only slightly. The line width and line space of inductors were varied
from 5 um to 20 um, which resulted in the decrease of the initial and maximum inductances. But the resonance frequency was
increased. Q factor displayed an increase and a decrease, respectively, when the line width and line space were increased.

Key words: GHz bandwidth, inductor, resonance frequency, inductance, dielectric constant



