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Schottky diode and hammer-head filter
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Abstract: Equivalent circuit for the Schottky diode was established based on measurement results of /-V
and C-V curves. The design of 0. 67THz sub-harmonic mixer included three-dimensional structures and
broadband matching circuits. Results show that the 3dB bandwidth of RF is 47GHz with the center fre-
quency at 0. 685THz. The double-sideband conversion loss is between 13. 1dB and 16dB. The lowest
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double-sideband noise temperature is 11500K at 685GHz.
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Fig.1 Currents in a harmonic mixer diode

WA T 7R, WA A B Tm) IR N, T 487 H
IR iy, i, VLR E V.
i, =1,(e" -1)
I, =— ]sat(efav -1)
V = Viycos(wot)
. =1 [cosh(aV) - 1]
X (2) #HATIHR, i, P Qop T w,),
(2nw o T o,) &or i IR BRI I, Hrh w4
T AR E T RS AR S FE , BRI IR g T

(2)

i

Z%%[ll].
1.1.2 IREFERHIER

TEVZE K/ THz JR AT s v, 380 3 fuff FH 68 P L 32
AN P 28 A0k 2 7 TR A3 A 10 I P M . axX 2
Je PR R P 2R B0 R SOANTE TR A4 , L IR 7 il
JE PUME RS RO B R P R ) TR S P Y
S

BT (SSB ) M 75 IR - At MR P Sy B — i
NIRRT , AN B BT S f I8P I A5 2. 3
W15 (DSB ) W I 2 - {5 545 B A A 030 B[] I A2
R AR AR BRI UL/ SSB MR it HL i, IF
WA ALAOR A T REF A 75 DSB s L2 LT,
IF W75ty RE FOBE 00 AH 55 e fit. 1] 2 Jy SSB Al
DSB M 7 i) J5LBRAE ] -

IRSAS RE 55 FIBI(E 51 i e A I B A
SN A A SUHL A B8R AT 45 e 7l JBE A B i TR
Wl —F

Tssp = 2Ty - (3)
1.1.3 BHE_REER

TEKBE 25 F ik IR I A AT o, AR
BELBC AR A H AR U B TR B A 15 L B B T4
BHHTIC A TR TR A AN G A I T B A O [ 8,
B EAE=AEEOPIR 1) M AR E A S0

®
¥ D

1

(b) DSB CASE:T;~(Ts+Tss)(Gu+Ge)

€12 SSB 5 DSB I i i 5 HE ]
Fig 2 Topology of SSB and SSB noise temperature

BRI ;2 ) o AR e RERE Y ;3 ) SERE Y 1 ARk
TR S ST MRS TR B . 2 R B O kA
K3 i, e 2B IR A8 S Hn R 1 R,

F£1 REHFBREBE_RESERIEE

Table 1 Two varistor diodes in anti-parallel configuration
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Fig 3 Schematic for Schottky diode modelling
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Fig.6 Circuit topology of the 0.67 THz sub-harmonic mixer
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