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Enhancement of Q Factor in Parallel-Branch Spiral Inductors
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Abstract

In the present paper we suggested a parallel-branch structure of aluminum spiral inductor for the
use of RF integrated circuit-at 1~3 GHz. The inductor was implemented on p-type silicon wafer (5~
15 Q-cm) under the standard CMOS process and it showed a enhanced quality(Q) factor by more
than 10 % with no degradation of inductance. The effect of the structure modification on the Q factor
and the inductance was scrutinized comparing with conventional spiral inductors
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Fig. 1. Schematic diagram of the (a)convent ional
and (b) parallel-branch inductors.
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Table 1. Dimensions of the metal strips used
for the present inductors (um).

. ) Thickness
Width |Spacing Inner Dimension
upper | lower
10 2 15 0.8 100 x 100
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Fig. 2. Inductance variation of the conventional
(solid) and the parallel-branch (vacancy)
inductors along the frequency.
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Fig. 3. Q factor variation of the conventional
(solid) and the parallel-branch (vacancy)
inductors along the frequency.
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Table 2. Qmax/fomax and the difference of fomax
of the conventional and parallel-branch
inductors in relevance to Fig. 3.
(GHz)

B (turn) 5 6 7
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HPFEI(/GH2) | 7050 | 6030 | 5623
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Fig. 4. Lumped model of the spiral inductor with
which the conventional and the parallel-
branch  type were modeled as
summarized in Table 3.
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Table 3. Extracted model parameters.
Type e Ls Rs Cr Coxi Coxz. | Rsumi | Rsuma | Csumi | Csupz
miD () € €15 [¢150] ) ¢ (€339] ar)
s 1.9 | 62 | 142 | 435 | 2843 | 9659 | 9691 | 3.0 | 17.4
Conventional 6 30 | 81 | 190 | 588 | 3214 | 7264 | 844.1 | 10.6 | 26.8
7 47 | 90 | 183 | 1999 | 2132 | 7273 | 4747 | 106 | 30.1
s 1.9 | 48 | 148 | 69.0 | 2566 | 8451 | 8081 | 120 | 11.1
Parallel Branch | 6 29 | 58 | 299 | 1060 | 3388 | 5899 | 602.0 | 202 | 19.7
7 4.4 6.7 | 51.3 | 2100 | 2361 | 5812 | 451.7 | 321 | 164
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