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Abstract

In order to realize an efficient and stable X-band harmonic generator, a 100 MHz frequency
multiplier, an impulse generator using SRD (Step Recovery Diode) module, and a narrow-band
bandpass waveguide filter have been designed and tested. By properly combining these devices
an X-band harmonic generator has been realized. The output power of the harmonic generator
was measured to be -1.5 dBm at 9 GHz which is the 90th harmonic of the 100 MHz input. The
power fluctuation of the harmonic generator due to temperature variation was observed to the
about 0.15 dB during 24 hours of 4°c temperature variation.

I. A 2 v esel] wE Fubg wsigel AR wet g

Hoo] So] SAEA dolth S8%e o 7t A & 4 ppm/C AXoloj4 DRO7} ol¥r} =&
ool 7é;*1 u]-ool_—_'fi_g‘:;i}- HLAg;MoiO}_ ;i . A =E FAs HeAe FaAHez ALEsY
= - NN ° vk SANAYIeh oA SASER sjopgieh ol
A sl gAeleh elE shel2esh ANE v saEae A7 A9 s

Z2 ol&5 1w Y+ Gunn WA 7], Klystron, DRO
(Dielectric Resonator Oscillator) = H#HAH& F2

ulol 4~ 8l A 7] (Quartz crystal oscillator)oll 8] 3}

%
S EZAH Fo4 F2 owlolazst mERap s
(microwave harmonic generator) & ©]-&dl 9lo] x|

of wpolz 29} 23} WY 7)E vlolagal Fak

Fohg bgmoh delxa gleh. 53 DROS A+ LA 7) (microwave frequency synthesizer), tracking
azi7b An AR L QE Ze #AEe e oscillator & |28 £A % alojck A28 wgln
A Auld qbell v} (phased-array antenna) A] 2 8lof] o]
*EER, WEREERER 277t ol B stA ALEE o) olola g
(Korea Standards Research Institute) g} cjode] 2o} E w7+ 8l © 7 = varactor
*rEea, SEAEK ETIAH diode & A&l 9 7} Step Recovery Diode (SRD)
(Dept. of Elec. Eng., Chungnam Nat’l Univ, ) 2 AR5l ulwlol F2 Al8-5 1 Qe OI% hsl
BEZH 1990 28 12H T ujo|oj A uldbo) wlE F71e] AH g ko] uv|Al



FREfE At X-le mzal G711 FHo| P4 oJF 31
olgle & o]&3ta vk {1 varactor 7 $-oll L
o u}dkel ulojoisol ube} A Lol shubsiA W
o e Ao 22ZNE UE A S40 A % it (2 . et
& dbdel]l SRDE duldk wlolojzof o] A
AHEHE AU Slo] A HFFHo| wov] x - |+
zals FRAA 196060 ol F nEI wsE v
Fg j%ﬂ olchie-st o) g gl 3 .7:‘} E%‘j? Z a2 Eaware sz
e F2 Aol 47 (VCO) & 71E Fobael Fig. 1. Basic circuit diagram of impulse generator.
A 45 7] (phase lock) A] 7]+l AH& 5 AL} [F AL S
£ 17193 FH A7 (local oscillator) 25 A2 5]
o] 80 Al g dat Fobg £FEZ) S v R3] YAl 28 164 L& o2& AAste  driving indu-
T FE7EY A7lg AL nfolaRal Ao ctance 2.4] SRDE o] &3 s~ wralr|ol4]
Aol E A3 2 EP“"“' el A= SRDE & 3%g 3}A & SRDe Fubare u}omiy}
£35to] 714 AAdAE 441719 down converter® = A3 cho]lor T EAHNZ =o] Lol KVL
Fubz 71 g A z2He Ay Hoad "} Ul gl (kirchhoff’ s voltage law) ol 2l al ARS-3}= ol %] 7}
T2 2 GHzE AHEsted X-il= azshs g4 A5 o] o] AZH o7} zerort B Wl 3ol
A A7k 4apetl =2 ¥ 71+ shler™ At g3 7zl A SRDIF A AA 8
o5& Falgr) A, ng’l gAY, et CE 724 slzz d"A wdr]E RLCE 743
Aol g2 FI4 vEE, ¥ A E 273 3 a3 A3 27 E2baA "ok o) 3 2o KVL,KCL
Holl A= g TAAH] U ﬁ‘- ek (kirchhoff’s current law) S H&ek & o] 3ubg 4]
2 wiellde T b Adel A0l ¥2 o 2o qlojdl AFEL Ry Al A 2L A}
90 Aehe] X-Wle sz} A7 S FHeA 3 eo(t) & §-71A1 7]t}
o] 2x-¢ %8 SRD =& 10 MHz 3427 &
Abgstelch Abes SRDS QEFstael 100 MHz L [E .
£ 10 MHz 432307104 217] Hsl 100 MHz 5 eo(t)=71__—§7 exv[*Jﬁ,ﬂt]sin@t)
b Aol 7] & A Zslglen] ofg# SRD FHoA
9 GH.3 Wobl7] o) Aoy z2Es olga (v
E5had B A E A b HEAom Dol 4l L& 1=03] 459 AHy Lol 52
o5& Zisto] X-W= dlofel 9 GHz nZsh Wl 27 AFoln gt ci A2eh Roh
715 FH s - 1 f
f=J1c Y"am.JC (2)
II. SRD2| 7|2 &% dzl
szt BAg 242 Agelnd e SRDE o Ry e A e delzsst ue o
Aslo] glomg duiAq) Aol wel ZalAF
Si-pinF2Z o] 9lom upeloj Lol ate} 2742 o ee
A AE 2 AAAYxE S2elA] FHog Ao 1751 HE ) 7E Alva ko) e 7737“51':11—
4 pico-second AE 9 WIE T FHI dHAE W el 2= E‘%—%LEH% i E{Oi zl%—% %t}
WAFA Aok wpololart k@ A a4Ag ) BT OF AL EdEE AAFASLS 2
ol 1% &4 AR  Wiffusion capacitance) & 00 3 UFII FAPA2 TAHGA A2
A AM thelost e AdRa e A ¥ EE WA FRE WS 5 AE Ba A
vz mEgelE Geh el selojash ojypgpey A e ste AREl Guagh e g7
. _ . 49b 2o Zrle] AAAT (@) ez vhehAl "t
739 A& 73 A &l £ (junction capacitance) 7F 93
sho el visl g2 AARAGE 20 sol M. DT} w7lel TeuY
SZrpdog chole e wietd oz HFIch o '
215k SRDY ®| A AL oLl Fut4F Au T SRDY vl AHAAE o|&sle] A nx3} W
A 27 13 e ddA Ay E ghEelof gt A7) S vtEaz & A$ 229 e FHLE A

(514)




32
SRO
SGURCE IMPULSE _HESUNANT | OUTPUT
M T’czmgwmn T ciAcUIT FI&‘.TER r—g Lo
M
ANN MAVI At
' 1 Ty Te

a2l 2. xzs} dAste] AP A ww

Fig. 2. Typical model of harmonic generator.
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Fig. 4. Basic circuit diagram of frequency
multiplier.
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