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3.1

Fig. 1

Fig. 2 Cutaway view of a planar spiral inductor
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Layout of a square planar spiral inductor
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Fig. 3 (a) Influence on Q factor and it’s peak frequen-

cy by changing metal width; (b) Influence on inductance

and resistance by changing metal width

3.2



270 26

14 -
—o— Q factor (a) %1 -o— Q factor (a) 0
| —o— Peak freq 45.54 N —*—Peak freq {58 E
I e L O
< 12r {550 & g 150 %
2 | . g 3 154 8
g {546 3 S g
10f 7 s © 152 &
542 3 8r 3
A 1> £ {50 &
8 " 1 " 1 L L L L L 538 2 C_1 1 1 1 1 1
0 4 8 12 16 20 300 310 320 330 340 350
Metal space/pm Outer diameter/pm
s6f = Z (0 550 120 =T ] 105
- R 1 o R 1
=500 L
] 110 1950
% 48+ =450 jus ~
£ 1 S = L 1 =
3 1400 3 g 100 {850 2
5 40} 1350 § £ ol 17" 8
= 1 Z E =
= -300 = 1750 B
= 3 J2s0 & = s0f |
7 200 70k 4650
24 L 1 L 1 L 1 L 1 L 150 N 1 N 1 N 1 L 1 L 1 L
0 4 8 12 16 20 240 260 280 300 320 340 360
Metal space/pm Outer diameter/um
4 (a) Q 5 (b) 5 (a) Q 5 (b)
Fig. 4 (a) Influence on Q factor and it’s peak frequen- Fig. 5 (a) Influence on Q factor and it’s peak frequen-
cy by changing metal space; (b) Influence on inductance cy by changing outer diameter; (b) Influence on induct-
and resistance by changing metal space ance and resistance by changing outer diameter
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Fig. 6 (a) Influence on Q factor and it’s peak frequen-

cy by changing the number of turns; (b) Influence on

inductance and resistance by changing the number of

turns
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Analysis, Design,and Optimization of Si Inductors”

Zhang Yueli and Zhang Wenjun

(Institute of Microelectronics, Tsinghua University, Beijing 100084, China)

Abstract; Si integrated inductors are simulated with the tool ISE-EMLAB which supports FDTD(finite-difference time-domain)
method. The effects on the frequency feature of the quality factor,inductance.and resistance brought by the change of the design
parameters such as the metal width, metal space,outer diameter,and the number turns are analyzed. Then, we get a principle of

design and optimization of the Si integrated inductors.
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