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Design of 0.38 THz quadrupler based on linear superposition technique
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Abstract: Terahertz frequency doubling technique is a primary way to obtain terahertz signal source
with high performance. A 0.38 THz single stage passive Monolithic Microwave Integrated Circuit(MMIC)
quadrupler chip is developed by using linear superposition technique. The four-way phase shift power
divider is designed by the cascade of planar ring Balun and orthogonal hybrid network, which makes the
suppression of fundamental and other useless harmonics. The first procedure in the design is the
electromagnetism simulation of passive structure, then the passive structure is combined with the active
structure and jointly simulated for optimization. The conversion gain is below =25 dB in the frequency of
370-410 GHz.

Keywords: quadrupler; linear superposition; Monolithic Microwave Integrated Circuit(MMIC); ring

Balun; zero electrical length

K 2% (THz) P S 48 3R TE I Oy 0.1~10 THz B R REDE , Kb T2 Wi 527 5 fOWDE 727 B9 S UK, BLAT HoAl
T B PR B DM LA B A DR BT B R TR . RS L R R R 2 e i bR, 1k
TR DA AR YT )R AR 2% A, B 2 R U, 8 AP I LA AR BRI | R | ARG L AT AR R A
g, 2 AT BHar, FEBR b3 ARG 8% 58 BURCE 10 R S 5 08 . N ATF I SCHRR D i %
4 380 GHz Y PUA% M BT e [ NGB R I B, 72 RBR 220 Be, AR LT AR AR, DUAR I &5 A9 BT R ik HE B D

ASCR MM IMEARY, Sl x; 4 8 A5 P47 2 B ROF AR K = 90° M AL 22, BT B A A
USRS S, SEE T BRI . RS A R v, KR R H A TE PR T AR B AR G ]

1 &KEEMFEAREFEE

ASCR LB IMEA, B 1 WoR TEME MR Ly Lopdimlom. X 4 FVPLIFFAIE , AR 2 T
90°, Wi 1(a)frs. X 4 L F PR n, AR R R IO BRI, BRI T I 1) R 1 2SRk ik
RLIEYAT S o 4 B UAF S TR BT 5 B BT 8 4o (55, SEBPIAE IR, Kk JLEIE 5 D ) 4 B 2%
B = MR BURTT, S5, 48 T ERARNBRRSmER, RITAILA(D):

4 2 2
I = ;[1 - Ecos(4a)ot) + acos(Sa)Ot)- -] (1)

KisHHER: 2016-09-20; fE&EIHHER: 2016-11-12



8 AKZBEZE5BFEEER 5015 %

4o 55X B E’J%mfﬂmﬁf]— 38 I R LA B SR P e e o 75 A 1% DO A AR5 B A AR

7F4%x34)/=£}z1m@ 2)

RIAZ SR FE 2 —15.4 dB, [Al A B finad e, RO . UGN = UG B ELARTE O B B B i
TR, S B e A 4

L M_Iosm(wot) AJOV"‘\
/ A / >
>

t >

O
" ! t/s

o s

L combined output

.4 — ) A4 ol
/\\ll Igp=lsin(wot+m/2) /\ I= iAIIO *%AJO cos(4apt) +--
™ T
> > /
ils s ; A,

.4 EAIIO .
/\-\Ilm Ism(wot+n) Vi /\
'

s In=lLsin(wet)]  ls=lolcos(@o?)]

] foml
‘ /\Igm—l s1n(a)ot+3n/2) /\

,t/s
A

(a) phase shifting

(c) linear superposition

(b) rectification

Fig.1 Process of linear superposition
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Fig.3 Simulation results of insertion loss Fig.4 Simulation of phase unbalance degree
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Fig.5 SEM photo of Schottky junction for GaN based SBD Fig.6 Diagram of synthesizer structure
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