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Study for the Uncertainty Estimation of Output Power under the
Mismatch Condition of Power Amplifiers
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In this paper, an accurate method to estimate the measurement uncertainty of a power amplifier was proposed. Because power
amplifiers incorporate mismatch at the drain for the optimal performance, the general method is not enough to produce precise mea-
surement uncertainty of the output power. In order to supplement this method, We suggest comprehensive power measurement uncer-
tainty which is utilized by a complex reflection coefficient and measurement uncertainty of S-parameter which contain the mismatch
at the drain on the power amplifier. After that, we compared it with real measurement results of the 10 watt power amplifier which
operates on 3.7 GHz. As a result, suggested measurement uncertainty could obtain the uncertainty of output power near 10 times accurate
in comparison with existing uncertainty calculation method.
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Fig. 2. Signal flow graph at the output network of power
amplifier
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Fig. 4. Euclidean impedance distance between Z, and Z,
at the transistor output.
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Table 1. Load impedances for the analysis of measurement

uncertainty.
Zr | Zra Lo Zr3 14 Zrs
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Table 2. Measurement uncertainty from suggested compo-
site reflection coefficient(dB).
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Fig. 6. Comparison of MU between different MU estimation

methods.

o 5% B85 342 RSS W02 k=9, ol uf
2 A% P4 34 B 12 WHOR 78 54
BHE Fo o]l o] AA| 4 A3 FAF 74
g Ye =4 gelsks

a9 65 53 34 34 B3 o] 71E9 E3:
guth A4 24 Aeh 29F AL B 9lon, 7
ZA A M 4 B o] Hag Uof o]& &

4o A2 VreRpeit,
5 4014 Uk v} 20) 54 A34E TIEoE
o BREG} NEE 4 24 B
x}7} 1.704 dBOH/ﬂ 0.060 dB=
=

A Tz, 2] 2] 2, | B4 39 8s 0% 239 08 23 3z e
= ) ) s , N . .
=5=(dB) Table 4. Comparison of measurement uncertainty results.
)\]Z-] i
szb,]ﬂc 0201 | 0.168 | 0.127 | 0209 | 0.201 MU (dB) MU 2 3HdB)
=0 EH - )\]Xﬂ
71E 84 = 0.195 —
= Hiﬁ;‘],—:: 1533 | 1599 | 1.567 | 2.340 | 2354 4 B3e
IR ZE
Ak 23 Ban 1.899 1.704
AZ I | 008 | 0171 | 0235 | 0382 | 0393 A ord
34 9= 23 Bac 0.255 0.060

806



—

B =72 AgSE7)9 24 Bk oS 9, F
2719 T oMo B4 AL E S s £4
B35 AEukokS Al AlETh AAE S 53wkt
At SuetuE £4 B3 E IF wds 94 B3
T2 A4 24 E3dr g vwsdS w 0.060 dBL
QAE HYogx 7129 &9 B9 2419 1,704
dBoll Hla] A ZAE gk Uehlle AS el
Ad}Ho g A ZZ7)9 24 BIL= Y Ao
HHHo 7 G nAe Sy oloM e BAT Hrgt
S-gEluEe] B E BF IHse T4 £ U
07, olF o] g3l Hup Awd =4 BI L S AE

o}

R oo -
g 7 Adss

ofr
i)
2

R

References

(1] v, 887, FE HEZE09 29 4 2@

20139 29 st 9l=roin sty M ApE et
% (F8Ah

20139 ~&A: el gty AAA
HFstat MApAy

[+ T EO0H 2353} 3247, RF Po-
wer Amplifier, 574 3% &4

=ol e DC 9 4 2 FA vlojo]x 24 =
o #g A, A=A, 252), pp.
183-188, 201413 24.

[2] Ronald H. Dieck, Measurement Uncertainty Methods and
Applications, 1SA, 2007.

[3] Agilent, "Fundamentals of RF and microwave power mea-
seurements", Agilent Technologies, Inc. 2011 Printed in
USA April 5, 5988-9215EN, 2011.

[4] Steve C. Cripps, RE' Power Amplifiers for Wireless Co-
mmunications, Artech House. 1999.

[5] Guillermo Gonzalez, Microwave Transistor Amplifiers Ana-
lysis and Design, Prentice Hall, 1997.

[6] David M. Pozar, Microwave Engineering, Addison Wes-
ley, 1990.

[7] Cree Inc., Application Note for CGH40010 Evaluation
Board.

w3
19929 2€: AAU S (FEA}
199438 ~20009: A2 FRFA S
A1
20043 79: Georgia Inst. Tech. (&894}
20043 ~20079: AR HEHEA FF
AP
\ 20073 39 ~&A: FFoFojthgy A
A58t g
[ ZAEOH AFZE7] A, gAE T4 NaAg, F4
ZAN2E EIE §4, mmWave 541 A|2H A7

807



