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Study on Q Improvement of CMOS Spiral Inductor Using Multi Metal Layer for
Silicon Substrate

BOA-8 Mttt H R
(Ju-Ho Son + Seok-Woo Choi - Dong-Yong Kim)

Abstract - The multi layer spiral inductors, which enhance the quality factor Q of an inductor fabricated on the silicon
substrate, has been designed using a TSMC CMOS 0.25um 1-poly 5-metal layer technology. To :investigate the
performance of the designed inductors, a 2.5-dimensional field simulation tool(Momentum) is used. The simulation results
show that the quality factor Q of the 5-metal inductor is improved 1.8 times over that of a conventional spiral inductor
at 2GHz for wireless LAN applications. '
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Fig. 1 Plane surface and cross section of conventional spiral
inductor(S: distance, W: thickness, 2R: diameter)
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Fig. 2 Plane surface and cross section of inductor using
metal 4, 5
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Fig. 3 Plane surface and cross section of inductor using the
metal 1, 2, 3, 4, 5
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Fig. 4 Equivalent model of inductors
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Fig. 5 Cross section of siiicon substrate
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Table 1 Dielectric constant, thickness and conductivity of
silicon substrate

A& TAA%) | 28 &(S/m).
FOX 39 3450
ILD 40 8000
MD1 41 15700
IMD2 41 15700
VD3 41 15700
IMD4 41 15700
PASS1 41 15100
PASS2 79 7000
M1 5700 1626e+7
L M2 5700 2.308e+7 |
M3 5700 2.308e+7 |
M4 5700 2.308e+7 J
M5 15000 2.308e+7 |
PO 2000
SUB 60000 |
VIA 1 10000 25e+7
VIA 2 10000 25e+7
VIA 3 10000 25e+7
VIA 4 10000 25e+7
CONT 6000
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Fig. 6 Quality factor of variable turn (a) Conventional spiral

inductor, (b) Inductor using metal 4, 5, (c) Inductor
using metal 1-5
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Fig. 7 Imaginary part of variable turn (a) Conventional spiral
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inductor, (b) Inductor using metal 4, 5, (¢) Inductor
using metal 1-5
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Fig. 8 Real part of variable turn (a) Conventional spiral
inductor, (b) Inductor using metal 4, 5, (c) Inductor

using metal 1-5
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Cl [pF] | C2 [pF) | RS [2]|LS [nH]
5 @) | 00136976 | 00151302 | 642526 | 200931
“2 (o) | 00137278 | 00169879 | 451934 | 191407
) [ 0.0146664 | 0.0173305 | 3.42402 | 1.84902
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o> [ ) | 00192346 | 00326142 | 116139 | 844251
(c) | 0.0228475 | 0.029732 | 9.08601 | 833373
o5 | @) | 00246357 | 00318302 | 216424 | 121875
oo ([(©)| 0020632 | 00454932 | 13,9848 | 11731
(c) | 0.0239519 | 003746% | 114 | 116416
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