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A Development of Ultra-compact Passive Components Employing Periodic
Ground Structure for Silicon RFIC

Young Yunt - Se-Ho Kims*

Abstract : In this paper, using the periodic ground structure (PGS), highly miniaturized
branch-line coupler and impedance transformer were realized on Si radio frequency

integrated circuit (RFIC).

The branch-line couple exhibited good RF performance from

41.75 to 50 GHz, and its size was 0.46x0.55 mm? which is 37 % of conventional one.
The impedance transformer exhibited good RF performance from 1 to 40GHz, and its size
was 0.01 mm?, which is 6.99 % of conventional one.
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Fig. 1 Structure of a coplanar waveguide employing
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Fig. 2 Measured wavelength of the coplanar

waveguide employing PGS and a conventional
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Fig. 3 Measured characteristic impedance of the
coplanar waveguide employing PGS and
conventional one.
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Table 1 RF characteristics of the on-chip branch-line

coupler
At center In operation
Ttem frequency frequencies
(46 GHz) (41.75 ~ 50 GHz)

So1 = -5.7dB|S21 = -5.9 + 0.5 dB
S31 = -5.7dB|Ss1 = -5.5+ 0.5 dB

Power division
characteristic

phase division

characteristic, .
phase (Sz1) - phase 90.1 90+ 4.8
(Ss1)
Isolation _ _
characteristic, Sa 18.1 dB Su (-13.0 dB
Return loss, Sii -11.1 dB S ¢ -10.0 dB

0.46 x 0.55 mm?

Size (37 % of conventional coupler)

Fig. 5 Photograph of the single section /4 impedance
transformer employing PGS on Si RFIC
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Table 2 Size of the single section transformer
employing conventional coplanar waveguide
and PGS on silicon substra

Ttem W N4 Size
Con‘éeg%onal 130m | 1.1mm |0.143 mm?
PGS 20 m 0.5mm | 0.01 mm?
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Fig. 6 Measured insertion and retum loss of the
single section /4 impedance transformers
employing PGS on silicon substrate
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