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Abstract

Circuits is an important course in electrical and electronic subject. The combination of basic theo-
ries of courses and frontier scientific research examples is emphasized in Principles of Electrical
Circuits course teaching. And the train of thought for combination is illuminated by modeling and
simulations of maximum power transfer. Teaching experiences show that this method is helpful
for fostering scientific research ability and extending academic perspective of the students.
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S JE BRI RE TR S T VIR 2 ST b 5 3k At o X B BAR R L W A B AR I SRR AR AR B e
FEE AN A SRR K T IR A ST 3R . RS AARWERE: BT “HEEE” RENER
SEREPERE, RS EE N E S AR A S, XTI 2 ARAIR L 15 R A 2R OB T %
AT BT RO AMA 1]
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RG0S 27 AR AT BT B AN T VRN SR, A6 2% A2 TR 2 0 At P B 1) B it e AR A S O AL, B4R RL 2
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2.1 RAINRMGHEE

K s A e B S B A Y —, AT R S B ROURN U 0 TR B
1R, AL B TR Jy LMV B TP TS 0K 2, P K R R e 4 f
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Er G S ERREAE B, TS RS R R, AT LAy SR BT 5 Y5 S A T LA
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BEATLIRTE 2 PR Th AR AL AR « iy 2 28 28 B2 AV 5 5 Th . TR AR IR AN S 3 Tl — AN BELA7E
ULHERIZ%, DO REEI PR, PLSEBLERCR DR o XA FHIT A S UL EC 25 RE 08 SN BRER 1 8 FH
UM, AR S BB IR A RIE ARt Z A0, 45 5 YR (B A UR) AN 0 3 2 TRV AG 28 Ak T BT UL RO R
AT PRAIEAS 5 BRE & (0 A% 0 5T

2.2.1. HEHER

Wi 1R o BUBHATUL L 2% [2] [3], VA 518 Dy 28K 45 (Power Amplifier) AT I5CK, fEi#
T DT Y 28 4545 5 DA R Ih ik o K28 R 50 H 25 o Jl A% 8425 (Sensor) Ml 15 4 N i PHPUAE, 1545 Hh Jedb
BT (Processor) i AT Ab 2, A g kb B T kA AR UL R ARV B H PR RS, E VR B IS N R BTIL
Jic 2% (Tunable Matching Network) H1 ) &N e 8 IS 80l , NI <L3i 5 3 B FH Bt UL .

B 1 i & S PR BTG P B F R Ok, TR A DL ECRE AR mT DA 3] 2, Hodr, RZHE4E R
LR RS S 5 R AC FIER BT Re 19 5 B¢, TR TSR S L A B (1 55 R i A 8k B Z = R + X
FOERER Us=1V, RaEH N 50Q; L. Civ Co AULECMZE I =S, B Uq 5 H 3 A FEL

A 2 o g, AT Zin A

(#’RLC, -R)— j(@*XLC, -0l - X)

" [(a)SXLClCz +0°LC, ~wXC, -~ wXC, ~1)+ j(#'RLC,C, - 0RC, -~ wRC, )] Y

FIBE, i L Z,, R R U, ROk -
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“ (0’LC, 1)+ j(&’RLC,C, —@R.C,~wRC,) @
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(LG, -1) +(@*R.LCC, ~0RC, —0RC,)

oc

B IE U R 1 258
Y= zL::c+zzLL > b= z: .z, @
FUkEh R PR SRR S FOB IR T, RN S P =Re(U, 1)
222 HBIRALER
REBLGTUCRC T H 2 S BRI R K, B, & X HRRECN
P.=Re(U.T,) (5)

i1
oAy, oy, A
aC, oC, oL
BeSr(6) =0 3 AN RERT ASRAFULEC 7ok Cv Co AT L 1IH.
2845k, K TR WLAN m 2.45 GHz, VR FHAPTI Rs =50 Q, KLk z, =20 —j30Q, H
JRHEEAN 1 V. M(6)Z\ i3 L =4.66 nH, C, =0.79p3epF, C, = 1.53 ppF, 153 Z;, & & 1H N 49.99-0.00iQ,
|Zin — RS|HIIRZ 5 1.43x107, U IIZ N 0.005 W, 1 LUK Zin 5 Rs HFTILED 52 .

(6)
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Figure 1. Automatic antenna tuning system
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Figure 2. Parameters calculation for Pi matching network
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Table 1. Matching results for the same load working in different frequencies
7 1. EAaBARMELRER

BRI Zin SERBLERT IR ZE Zin HEHB() TR (W)
Z=20-j300, 0.8 GHz 2.8599E-11 6.4837E-13 0.005
Z=20-j30Q, 2.4 GHz 2.7299E-11 1.5632E-12 0.005
Z=20-j30€, 0.9 GHz 2.6603E-11 1.2557E-13 0.005

Table 2. Matching results for different loads working in the same frequency
% 2. FRETEAHTRER

HERRHT(1.8 GHz) Zin FHBIRE(Q) Zin EFBIRZE(Q) BT Z (W)

Z=20-j30Q 2.8599E-11 6.4837E-13 0.005
Z=50Q 1.5802E-11 —2.3382E-13 0.005
Z=200Q 2.3398E-11 —1.9563E-12 0.005
Z=50+75) 2.5601E-11 —4.6741E-13 0.005
Z=50-75jQ 2.1402E-11 4.3920E-13 0.005

Z =25+ 50jQ 1.9298E-11 2.2350E-12 0.005
Z=25-50jQ 2.7200E-11 —1.3416E-12 0.005

TR (108 4), 69.4%1 254 24 b e BRI T HE T R (17) 7 5)
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EBIMEE G A2, ASEPR TRE A 75 24 B AN AT IR0 B2k, KA A T8 A BT, 3R 2 T IR,
WA AR B TP Eh, AR T 22 A BB (BT UL RO TR B AR AR, 39 ST AR A 3 1,
B IR M IRl RERI R R 1) R 3 B P T RE T, TN LR N A RGBT RN A ) 35 TR AR 2 AR A 28 10

EHEUmHE

A7 E X H 4R34 No.61102039. 4 B AR 2 & B Bh I H No.14J37029 A H fitifE 5. ik
e R 3 4 RN R 48 B0 B R B
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