By #H 3 R AT A AR T E R R IR

W& - S RARRERSIE

Design of W-band diode mixer and frequency doubler

3£ 455 - NSC 90-2623-7-009-011

SiFEARI: 90% 1A 18% 90% 127 318

FEERA RS

AR EHA ZRAE

FERBE 0 90 4% 12 A 31 B



BEramX WHRBERRZARRAS

W&

AMERH — b E AN WHERGRBEETHREEEETE - WK
GIRLSE BARFTAE R &9 180 EAafr & & 35(180° coupler)ty Rl 4 4 =
Mo E— AR ARENE AT AL B TRERS
% (rat-race ring coupler)fr & s ey ik % - Hssaseig £ 75 2] 95
GHz A% S E M- F354 % 15dB - X R AE R A R LbE - @Kk
AT BE RS ENTBERS ARk HEER
B T752 95 CGHz 2 - F3# R 16dB. E =R AE A AR LG L
TEEFAHLEEORAADTRBERE R Z2RMA AR L TR
EHRR AR RO ERBRRB BRI, IR
RRARERLAMR RILBS S U RO RATRERE BE oK
A2 T 75 2] 100GHz 2 M 4 F 734 14dB 8938454648 > i B 2
% R A T3 12dB ey 984648 » B RIKT:E 8dB ay4g 48> M B K
BHFEATENBESERIETRIBOMARENTER - W SR
SRE A RERAR AR E— KR T I P s B
(balun)E 24 R % 4F > Hs8Jase48 £ W SR8 75GHZz~95GHz = /M F34
4% 17dB SRR H R+ 45T - oo 0 ARE LR R B B
BAERM— TR o 180 B E A ERAEE AL THRY
B RER T R AFRERLTERE PR -



Uniplanar W-band Mixers and Doublers

Abstract

This report present some mixer and doubler circuits which is
applied in the W-band. According to the coupler used in the mixers,
we frabricate three types of mixer. First type is the finite ground
coplanar waveguide(FCPW) rat-race ring mixer. The conversion
loss of this mixer is around 15 dB in 75 GHz~95 GHz frequency
range. Second type is the finite ground coplanar waveguide to
coplanar strip(FCPW-CPS) rat-race ring mixer. The conversion
loss of this mixer is around 16 dB from 75 GHz to 95 GHz. Third
type is the broadband magic-T mixer. The magic-T coupler is
fabricated in FCPW structure and it applies a phase inverter to
replace the 3/4 wave-length section of the rat-race ring in order to
get broadband response. This type of mixer can get 14 dB
conversion loss from 75 GHz to 100 GHz without any DC-bias. If
the DC voltage is applied on the diodes, This mixer can get
averagely 12 dB conversion loss (minium value is 8 dB) from 75
GHz to 100 GHz. W-band doubler is composed by 2 anti-parallel
schottky diodes and a ultra-broadband balun. The conversion loss
of this doubler is around 17 dB from 75 GHz to 95 GHz with flat
frequency respose. This report also describe the circuit design
theory of the 180° coupler , balun, and DC-blocking circuits. The

measured results will be shown in the fallowing sections.
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