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Abstract

With the advances on wireless internet technology, many research on minimization of wireless LAN

is on the progress. To apply passive components in MCM, characteristic analysis of passive
components is essential. In this paper, three square spiral inductors were modeled by HSPICE using
PEEC (Partial Element Equivalent Circuit) method. Afterwards, Monte-Carlo analysis was performed to
evaluate the optimized parameters. This work will give an idea on PEEC modeling of spiral inductor,

and enable researchers with predictive data before large scale manufacturing.
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2.1 Test Structure
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Fig. 1. Total Coupon and Spiral Inductor.
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Fig. 2. Basic building block definition.

13 .
E 1t
RsEQ Lssa " Rsgo LsEQ
Y AN A N N

. CORND —_ -

RORND

a8 3 74 g EE9 57t 3=
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3.2 Monte—-Carlo Analysis
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Table 1. Extracted parameter value.

+EA|FZ2B| F2 C Mean Dev.

Rpadl {1.00E-06|1.00E-06{1.00E-06]1.00E-06 |1.00E-06
Lpadl [9-41E-10{3.33E-09|2.56E-09] 2.56E-09 |2.56E-09
Cpadl |5.89E-13|1.26E-13|6.90E-13|6.90E-13 |6.90E-13
Rpad2 (9-21E-01}1.00E-12{1.00E-12|1.00E-12 {1.00E-12
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Fig. 4 Y11 Magnitude & Phase of Test
Structure A.
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Fig. 5. Y11 Magnitude & Phase of Test
Structure B.
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Fig. 6. Y11 Magnitude & Phase of Test

Structure C.

Lpad2 |1.37E-11|1.37E-11[1.38E-11[1.38E-11 |1.38E-11
Cpad2 |1.95E-09}1.91E-09{1.93E-09|1.93E-09 |1.93E-09
Rseg |1.00E-09|1.00E-09|1.00E-09| 1.00E-09 |1.00E-09
Lseq |3.92E-10[3.92E-10{3.92E-10|3.92E-10 |3.92E-10
Cseq |1.70E-16[1.70E-16|1.70E-16|1.70E-16 |1.70E-16
Reur |5-00E-06{5.00E-06(5.00E -06 | 5.00E-06 {5.00E -06
Leur |5.31E-12|5.56E-12]5.55E-12| 5.55E-12 [5.55E-12
Ceur |7.70E-10|7.358-10/7.35E-10|7.35E-10 |7.35E-10
Cgndl |5.06E-13|9.15E-13|9.81E-13|9.81E-13 |9.81E-13
Cgnd2 |1.06E-17|1.00E-17|1.00E-17|1.00E-17 |1.00E~17
Cgnd3 |1.48E-15]1.23E-14|2.78E-15 2.78E-15 [2.78E~15
Cgndd |441E-14|1.36E-14|2.61E~14|261E-14 [2.61E-14
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Fig. 7. Monte-Carlo Result of Test Structure A
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Fig. 8. Monte-Carlo Result of Test Structure B.
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Fig. 9. Monte-Carlo Result of Test Structure C.
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