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Operational Characteristics Analysis of Circuits with Active Element on
Electromagnetic Topolgy
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Abstract - Recently as a progress of electric technology, modern electric systems become more and more complicated.
Thus, it is difficult to use a classical method to analyze responses of the systems in complicated electromagnetic
environments because there are so many coupling phenomena. The electromagnetic topology (EMT) is a helpful solution
to analyze electromagnetic interference / electromagnetic compatibility (EMI/EMC) of the large complex system. In this
paper, EMT is applied to analyze an active element. And then to prove the validity of this analysis, a detector circuit
including Schottky barrier diode is analyzed by EMT when input power is given directly.

Key Words : BLT equation, Electromagnetic Interference/Compatibility (EMI/EMC), Electromagnetic Topology (EMT),

Power Detector

1.A¢ 2

< AR7)7)) AMEEHE FIeTE Eold JEA QR
2HE ot AHAARI} 2o TR GFgFE vH
A= A7 S718t Ao 53] 4 ool 2x H3ge
329 AHS YR field®t9 HAEZH(coupling) A 23
o] 7| WHoRZ = A vl AXdA HEALE o]
Al&"le] Foju AojEE T3 S0t AAFRI F=9
279 AZHE doA vAe 9FE A¥r YA E
3lzo EYAQ TR sty RdH S dfoof ), I
27l 23 BEFE A EEdYPL TS AYH} Ao A8
3l ool U I 29 FARE FYdy] HsAN I
MM S FohH Rdxmge et 9o HAxigd 93
AEHS LH37] oyt & Ax BFS Ajxd"Ho]| i3]
o AEH A4S 1d8dd 27} e AR Fg&
qNste AL B FAFH B A7te] "adt o
TAAE A7 Y3 sy Uiete 2 Electromagnetic
Topology (EMT)E o] £3% 34 WS Aetksi}

EMTS X AL a1 HFs Al2"kE 37 A&
Zre Al&"o g Yrs AAREEH AFHG. vdA z
Al2=dle] B L& 78 & WEYHAE o]&3A AA A
2de E4oR O AFASY. A7AdE AA Alx2"S

» BAGER: ALY TU A/AFHILR A4S

o BAGER AL FU ANAFHIEE BAHA

oo [E @ B 39S AtEen @5

§ @ B AAYURE A4AVARY 2R 25
t WAAR, EEE ALY I ANAFH TR gus

E-mail : hkjung@snu.ac.kr
BXHFE : 2008E 1H 22H
R#5ET - 2008 3A 5H

Electromagnetic TopologyS 0| & &t

=S2X7 28E 2o A EM 5N

AAsL7] Y8t junction® tube®E 0] F 9|2 topological
diagramo] A& ¥ETE FRE7E & A2"HAY A& &o
Al 317 98t A& topologyE E S EM HEH o

Ao AL = Aoltt. Topological diagramojA ¢ 2
junction =¥ tubeZtdls EM #AE™o] SR EE oA &

AA A 2o X F@3}7]
w4 Al o] ALgE 1]

BLT %A 4L 1980dth Baum, Liu, Tesche 3% 23
A" EM 34 dwolty BLT WA4E& B33 Al 2dd
A AE HEZ o8& o] 438t topological diagram ]9
junction, tube$t A 27t FAAE A" JEAANE F
3 Yelio] Ax"e 95 78 F U ot B
3 AJ2"EE FHAo] £o]F 2 A|AHO R o] A3}
o2 FHHAE ST F A SE A w48
g & ez V&Y JRIHY Y BT AHAHE £S
T A= AHo] ATH12]

EMTE old%FH 3714 AHEATL 22 & Al&"o]
electromagnetic pulsed] &3 W= P& 437 Hsto
AFEE QT3] 2 F IE A Wi o= AbHEH e [4]
B =FqAes V&£ FFAAE X238 2 A L
o7} FEARZFA X3 IR HE3aa gt 187
sl 2422 A U o]l =& EMTE o] £3+d
AR ooyt E3E AFIEe FAZ 34

3 1okl

23l Baum-Liu-Tesche(BLT)

ﬂ

2. EMTE o| 8%t sl 4

2.1 Topological Diagram +4

o
rlr

A4t &

e ANE] He Ae BRoz Y

821



BERBEMNEE 578 5% 2008%F 5A

%7 EF Y AFHo He TAE Ve $8
2% 13 2L topological diagram*% o] &3}, 3R 3
oM 5422 ICHT 2L 585 4AAE junctione® U
BAY 54 A2 AAE 6‘}4—4 junction®.2 el 7]
= o 53] 3o Al2"EE junctioneZ e F ¢
equivalent junction®]Z}i ). 18] 1 junction® junction
2 A= AS tubeft 3t FHZA A2AE olojFEE AT
AE YebdY. Junction® tubeE YERE EAZo = Al
H(scattering) 54 ©|&3t}d. &2 23 AZHL tube
o A7tE e $7l422 B ETH5]6]

Equivalent Junction

Tube e

i Inter-connection tube 1

¢ .l

Local networkl

I Local netwrok2

. . Junction

a8 1 Topological diagram
Fig. 1 Topological diagram

2.2 Network Equation
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Fig. 2 Numbering waves in topological diagram

822

a3 3 Junction2l Scattering supermatrix [S]
Fig. 3 Scattering supermatrix[S] of the junction
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Fig. 4 SPICE equivalent circuit of diode including parasitic
parameter
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Fig. 5 Variation of diode voltage with frequency
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Fig. 6 -V characteristic curve of BAT62-02W
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Fig. 8 RF detector circuit using Schottky barrier diodes
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a3 9 AHos| 22 topology diagram
Fig. 9 Topology diagram of detector circuit
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