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10-Bit Full-Coverage Impedance Tuner Using a Directional
Coupler and PIN Diodes
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Abstract

In this paper, a novel impedance tuner using a directional coupler is proposed. The design topology is analyzed
by signal flow graph(SFG) and shows advantages compared with conventional single and double stub methods from
the view points of easy implementation and wide tuning range, respectively. This impedance tuner consists of ten
switches and its 2" tuning points are distributed uniformly on’ the whole Smith chart. The measured maximum
magnitude of the reflection coefficient is 0.9. And the fabricated impedance tuner has a wide bandwidth from 1.8 to
2.2 GHz. Using this impedance tuner, we did a load-pull measurement of a power transistor,
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Fig. 1. Schematic of the proposed impedance tuner

using a directional coupler.
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Fig. 2. Signal flow graph of the proposed impedance
tuner.
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Fig. 4. Photograph of the fabricated impedance tuner.

of 24 T2 YoEA EEE HYT d$ $AY
52 AP Fidol F5HE & 4 A 2
WA 2 AZH) G E 3} shunt stbo] F 0]
0E 714 o] A2 ols) YFHA FuiE o)
G20 % ALY YA 12 AP~ BE 54
2 B,

32 BE-E ALH0Q S8

M A ZE FUE A3t T ERAAAE
EE-E 2AE Atk 39 J=ZE AT el
EYAXLEY 29 TG 238 ¢ 28 A 3
EE AHs 3 Aol Fasth 44 239 25
£ HIROE FUE o83t ERALHY &8 ©
o B3 WA Jo BE &8 AL dds)
Aok A" EWAAE= FiltronicsAFS] LP1500-
P1000]t}. 2 GHzoll A 15 dBme] RF A&7} &) &
<M 339 29 o949 A8E 1Y 69 2nx
AEo] Yetligich o] 1P 2XE ok Z-opt
FUEZ Fu9 YYAAE THET Py-Po: B
& &A% AJE 19 70 BAFT U} HH3
H F&to| M2 EA42 1-dB compression 28 g3}
o] 5] Z+7} 29 dBm, 15.5 dB 2182 60 %<} power
added efficiency(PAE)E HAFch

701



J8 5. (2) 1.8 GHz, (b) 2 GHz, (c) 2.2 GHzo| A 9]
Algdold 2 ZAE Su(Ek AlEHlA,
+ %)

Fig. 5. Simulated and measured $); at (a) 1.8 GHz,
(b) 2 GHz and (c) 2.2 GHz(left: simulation,
right: measurement),

NE E

£ =xodMe 3-dB HEY 2E71% B dole
E 28X E ol & 3ol FUE HA, AF
gth =2 AAE 42 single stub ¥}

53 487t fAksH SFGE ol 43l I AAE

3 4 € YA Agdolds 339 29
T YN gdd YUH L E2E HYL Y
VSWRZ 25¢] & 7HA8 Av2x RE A 498
Fdste S E 420 % ol E 45 £ 5 3

702

J8 6. 2 GHz 249 EAXAE Y ZT-E A
1

Fig. 6. Measured load-pull results of a power tran-
sistor at 2 GHz.
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