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A Miniaturized Broadband Impedance Transformer Employing Periodic

Ground Structure for Application to Silicon RFIC
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Abstract: Using a coplanar waveguide employing periodic ground structure (PGS) on
silicon substrate, a highly miniaturized and broadband impedance transformer was
developed for application to low impedance matching in broadband. Concretely, the
multi-section transformer was designed using Chebyshev polynomials design technique
for ultra broadband operation. Its size was 0.026 m” on silicon substrate, which was 8.7
% of the one fabricated by conventional coplanar waveguide on silicon substrate. The
transformer showed a good RF performance over a ultra broadband from 8 - 49.5 GHz.
Key words: Impedance Transformer, Periodic ground structure, Silicon, RFIC(Radio
Frequency Integrated Circuit)
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Figure 1: Structure of a coplanar waveguide

employing PGS[10].
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Figure 2: Measured wavelength of the coplanar

waveguide employing PGS and a conventional one[10].
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coplanar waveguide employing PGS and conventional
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Figure 6: Photograph of the 3 stage impedance
transformer employing PGS on silicon RFIC
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Table 1: Size of The Three Section Transformer

Employing Conventional

Coplanar Waveguide and

PGS
7y = 269 Zy = 3R Z3 = 43Q

Size
W | A4 W | A4 W | A4 (m?)

(um) [(mm) | (um) |(mm) | (um) |(mm)

Conventional . N .

CPW 210 1 60 1 30 1 0.3

CPW employing | . —
PAGS 20 0.38 20 0.44 20 | 048 | 0.0261
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Table 2: RF characteristics of the 3 stage impedance
transformer employing PGS on silicon substrate and
conventional single stage impedance transformer

Ttem 3 stage Conventional
employing PGS | single stage
Bandwidth
(GHy) 8 - 495 27 - 38

Insertion loss Sz 1157076 218F11

(dB/mm)
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Table 3: Bandwidth, loss and size of multi-stage
impedance transformer

Number of stage |Bandwidth| Size

,. | Loss (dB)
NV (GHz) (mm”)

3 8-495 | 0026 |-15 F 1

5 72 -526| 0042 |-23 + 1.2

7 61 -5 | 006 |-32 F 14

9 51 -5 | 0076 |-43 + 15
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