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Voltage-Controlled Artificial Transmission Line Employing
Periodically Loaded Diodes for Application to On-Chip
Matching Components on MMIC

2 9
Young Yun
2 <
& =EANE GOl EE FYH 08 MEE FXE o] 48 AL AY A ATE At 77)F ot
O|RE AR FZEF o] 43 A AR A%, F7140] Skl o) 29 AL Aol v)g) A2 HFo] )=
FaHY, 7 AYE A Ag AR BA JYPAE HA AoF & Atk FH A ZE, GaAs MMIC
Bl Az Z20 pmdl Ad ARl F713 07 WA tho] 2T HEH AL 0~1.05 V Abo)e AY ZAd)
el 80~20 Q WS B4 AWAx z=H-o] 7z, 20 GHzolA Y AE sAo] Zae] Ad AZIL 53
mm¢<! HF, %ﬂﬂ to]QE M 2o AoE NE ghgo] 15 mm ol 57 Qo) 187, B =R
T F713 ol M FEE o|&sle] K MIE AL 14 Juul A WBIE GaAs MMICAH] 2307
AZsgiet 471 A4 dSE s MBS AR S 025~075 V Abole) A 29 24 30~100 Q9
el 9 JHAFAE 7FR= RF 2470 i A A3o) 7hs3sich
Abstract

In this paper, we propose VATL(Voltage-controlled Artificial Transmission Line) employing periodically loaded
diodes for application to on-chip matching components on MMIC. Compared with conventional microstrip line, the
VATL showed a much shorter wave length due to periodic capacitance of diodes, and the characteristic impedance
of the VATL was easily controlled by changing supplied voltage. Concretely, the characteristic impedance of the VATL
was changed from 80~20 € in a range of 0~1.05 V and the VATL showed a wavelength of 1.5 mm at 20 GHz,
while conventional microstrip line showed a wavelength of 5.3 mm at the same frequency. Using the VATL, a A/4
impedance transformer was fabricated on GaAs MMIC for application to on-chip matching components on MMIC.
Using the A/4 impedance transformer made it possible to perform impedance matching between RF components with
various characteristic impedance of 30~100 & by adjusting applied voltage.
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(b) LC equivalent circuit for conventional microstrip line
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Fig. 1. Conventional microstrip line and its LC equi-
valent circuit.
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(a) VATL(Voltage-controlled Artificial Transmission Line)
employing periodically loaded diodes

rrrrrr —}O
C‘(V) % ) ,j{'cw) )

(by 7 -&atCV)saM FH A A Eé Gl
729 57} 32

(b) Equivalent circuit employing variant capacitance C(V)
for VATL with periodically loaded diodes
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Fig. 2. VATL(Voltage-controlled Artificial Transmiss-
lon Line) employing periodically loaded diodes
and its equivalent circuit employing variant ca-
pacitance C(V).
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Fig. 3. LC equivalent circuit for VATL employing
periodically loaded diodes.
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Fig. 5. Measured characteristic impedance of VATL
employing periodically loaded diodes.
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Fig. 6. Measured wavelength and phase of VATL
employing periodically loaded diodes.
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Table 1. Comparison of characteristics of transmission lines with various periodic structures.
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Fig. 7. A photograph of A/4 impedance transformer
employing VATL with periodically loaded dio-
des.
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Table 3. The transformation impedance and RF cha-
racteristics of the A/4 impedance transfor-
mer for various applied voltages.
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