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Propagation Characteristic Analysis and Measurement
of Gaussian Pulse Signals on the Microstrip Line
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ABSTRACT

The propagation properties of Gaussian pulse signals on the microstrip line are investigated by the Kirschning &
Jansen's approximated equation to meet the frequency range of a pulse, accuracy, and geometrical requirements of the
microstrip line. The dispersion of pulse signals is analyzed regarding to the relative permittivity &, substrate height h and
strip width w of the microstrip line.

To verify theoretical results, several samples of 50 @ microstrip lines are fabricated. And the characteristics of pulse
propagation along these lines are simply measured using VNA(Vector Network Analyzer) with time-domain analysis
function. A fairly good agreement has been found between the measured pulse waveforms and computer simulations.

.My & At goldel et 24 FHER 2L 14 23
HYZ S ® AH-HT Uth MMICE AAs] 9

ulolaZ2AEY M2E duhEd MMICE AME mpolAR2EY M2 JYPsE 2 A3
ohieh Haols 28 Fugar) Zobn Az A o) A BNL Fus GAL BE A7 dGolME
* 3o 8 AAEA R B e
** 2R YugAF £8) £33 GRAY 2k U B2& 2 3
" ias Jugisas AolH AL & YL W) HEolck 53, vid W
HEAT 19975 87 28H S SEelN FHAET AR MMICSH & 2

1425



REHEESHBR LI '98-6 Vol.23 Nob

32N 322 thRE-E AR|3h= ulolIR
AEY Ao JAASTe 9% EAE ¥ 359
ANEAE A48 | oi$ F8% sevEst 2
). olo) me} A2Ate] Wa Aol the FEE
Ao u)e Fo g A7 A7 S Ak(1][2]

gmdo s WAE o o] 3 go8
s)FolF Utk violAZAEY AR AYEEE
Zul4 §4r0]7] wjRol] BAE o|RE 7 Fu A
Bo] ASEY timpA 1 d$ HE £27F =
DR A2 2Py 13 BYS 9 It
grol wopol epal ANt o] HFE NE7t
=g doh

A B7HA] wlol 2 AEY MRBoA Fupp 4kl
% WA M3 AF Ao A A7t 2
#hxjo] ghck Veghte$} Balanis''= ol B2 Hejol
g3 AREANE A751920, Leung$} Balanis“'=
&40 U= 799 gadn 5448 dvsidck 1
22 Gilh9} Balaniss= Full-wavedly-g o83l
AL 7 vlolARAEY MR 4 B4
FERL 19130l E Rk 2ol s A%
A5 TGS 23U dA 0F AFE

2R o249 Mo AT IHIol= Qianzt
Yamashita & /2] vt A% A=) & 4
24 9 53 5448 738 ol APAeE AN
t}. o9} o] M2 ALEA ) Wi AY A ¥4
£ d$ nFsle ole A FHL 3] HaAAME
AZF Yol = WFZ of ¢ FHS B2 EL
3T ol 2Ry AMME wid BFE 4 AA
7} Y2317) YFoick W2 &S 37 A% g
URtH o2 HAZHAM FHo] 7Hsd LHRATT
E AHEElY Qlou EAEE g2 Wi Zo] F
GHzel3 1 olAte] Fub & F337] A3A
E 558 B30 AH-H7) Wil Aofo] Brt 5
3 712 7)(waveform recorder: A Y QA4 ZAF I}
3% §h)E CRT(cathode ray tube) thAlell A/D¥E 27}
g o]43le old2 I NI E Yxg AEE s}
o A2 R AHYE = ASIE gAe SAHEL
Fuuch FEA SAY AZv)olty 18y oA
A/D W3 Aol A JH9-H, o) 2tk o)&
& 297t FAH o, B &S fsiA

il

fo lo

1426

B 27l 2 NEFAN(ES A5 Q75 ot
Q) AZ7)7} g

E =2dlAE VNA(Vector Network Analyzer)€]
N7 JAZRIYE olgee BE AT AF 54
& zhsgon o wge 71Ee) TDR(Time
Domain Reflectometer)38Hd 3 A Hhgo|t) 7|&
o] TDRE A$M2 2 Bd&oh) AEA AP¥E #
ohRE B AHEEC] Stk ol @e WAE HEo
7t A7IR o) A BAXAHT s Yslel
A71E e vEE A3 E HET £9 o HE
ol 2& AF9) A7) R A7HA wloletE 43k
Mze) e A48 o] TDRelth

VNA9] TDR7)5°] ¥utdel TDR# thE A2
HEoleE A3 Ay ¥ ghojdzt BAS L E
F3r gl Y doletE o &ditks Aol
ok VNAE olgdt Fui dolr dojdl dolee
AFFT 71%5& ol&38ld AIZkggels Hag o]
HE 4¢ # e 71%5E 22 A

B =FdME vlel322EY M2 non-
TEM(TE, TM)EE E4& 133t 733 vjo)d
Z2EY A2 closed-form3 o] Fa= & F
EHAE A5 F4F M A8 Kirschning 9}
Jansen"'o] o] WHE A& 0|83 nlo|ARLE
g M= A GaussianB A7 AP of 2E
Y E, 7|9so] ¢ vlFAgol e NIH2 HF
E42 BAagot. 183 VNAZE Z3 e TDR
715 o] &8t & psol WA FHALYY B
< TeElEAh nlo|AR2EY MEAtNIA 29
A EAQL dPHoE A 3t nfolaz
2EY MBEE AMFsT VNAE o83l SAH&
Z, ol2xog 7% Ag EAF vy FA3A

I. ojo|ARAEY MBolM HA Ao F4t

dwHos ¥x A3 Fye Fol F4E vk
WY B FArE Z7R te AES Paste
2e7e ARAE )Rl Yk vlolARAEY
ARAIN QHEEE Fobeo] 9T5| G0 ¥
209 O Fos JRES OF dYsEZ A
S o), 23 ololaiEy Hzel FOH



#x/rlolag 2ey A2A 7MARE H205 e AuEA 84 3 &3

A HAnge] 4FE oAk 713Y P
o2 £ o HAxprt =vg, 542, JEUR
Me  shie wjddl $se O, vloja22EY
12E gErl ¥R EE A UL FEA
o2 {aiMel EZABEE Hol AUk olF A=
FEAM F/i% KA AARAME &5
TEM REge] IR w83 g J822
S Fopre] AYEEr) ofs] A2 24t
EA0Z s o] E4E oI

& FuolM mie] Hvks TEMSE JAStS
AL dAFoE A9 FAE & Atk THY
2 Fug QRS Ze 2L WAy I Y
o ol Mx 2 ARG © ¥ &2
35}7) gl £ 540 YehiA ok

2

o

h{g d

LN

321 "2 A5 A4 g 18 502 wo|ZR2EY UE FX
Fig.1. Geometry of 50 @microstrip line for analysis of pulse
propagation
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Fig. 2. Block diagram of experimental setup for measuring pulse
propagation
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