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Enhanced 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 improved 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 those of the 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. Dimensional of the metal strip used for
the present inductors
(gm)

Width | Spacing | Thickness | Inner Dimension

10 2 1 100
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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. Qumax/the frequency at Qmax of the

conventional and parallel branch

inductors in relevance to Fig. 3.
(GHz/GHz)

B A4 (tun) 5 6 7

Aty 58/58 | 50/35 | 45/24

WwadEsy | 70650 | 6.0/30 | 56/24
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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 Tumn Lg Rs Cp Coxt Coxz | Rsuei | Rsue2 | Cgupi | Csur2

a | @ ® | ®|® | (D] (]| ® | ®

5 1.9 6.2 14.2 435 2843 | 965.9 | 969.1 3.0 174

Conventional 6 3.0 8.1 19.0 588 | 3214 | 7264 | 844.1 10.6 26.8

7 4.7 9.0 183 1999 | 2132 | 7273 | 474.7 10.6 30.1

S 1.9 4.8 14.8 69.0 | 256.6 | 845.1 | 808.1 12.0 11.1

Parallel Branch 6 2.9 5.8 29.9 | 1060 { 3388 | 5899 { 6020 | 20.2 19.7

7 4.4 6.7 51.3 2100 | 236.1 | 581.2 | 451.7 321 16.4
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