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Why is up-converter necessary? Simulation

Up-conv. component (USB)
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tunnel junctions with significant conversion gain and with a noise temperature comparable to the
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Local Oscillator Frequency

(LO) * RF embedding impedance is swept to see gain and noise
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& Measurement setup
* The total system gain with up- and down-converters (G;ora1 = Geryo Groom) * Room temp. down conversion gain (G,.,,.,,)
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€ SIS up-converter € Results

* Designed as down-converter for 100-GHz * Successful observation of up-conversion gain in SIS junctions.
band, not optimized as up-converter.

30 50 Cryostat ~16-
& — Outputpower o~ | G | LO., :92.5 GHz
= e T T Lo 0 =201 1o . e1s Gil
. % 0. I}:gm'ﬂ zj: giz J\ ‘M | o 20dB ATT SIS up-conv. : A e S : RO |
e 1 4 series junctions 5 room - 25235 M TN 130 &, AL i 0B line for DSB gain
e — ]| J E /U%'\}J J |U|‘ | J N" | U% rJI'fP\ o = . G loss
| | | E-' r\ﬁf‘" fﬁ"\'rt J\'\ |\ I‘ MW LU IIq"JI| v T ZOE @E;ZB'_
.--4 §—50 &JHNFC”\U\\:P:J'(\/Wﬂ ul 'rJdlvb M\H’Lﬂ%\mﬁl [UI : : 'l
0.3 | S M \ (J — G_totefl - 10 —32
————— w?thout LO - G room | \
| "+ Biat pon ~60 — 0 =36
g 0% -V ch teristi o IFG[GHB] R co IP“ﬁ [G}?z] oo
= - V4
P | o s Chardcieristcs Gup = Geryo + Larr(20 dB) + Ly (~3.6dB)
& 0.17 ] - -
Note: SUS WG loss at room temp. In L, Was about 3.6 dB. Thus, SIS up-conversion gain would be more
0.0 = than 4.2 dB, If less temp. dependence of SUS WG loss.
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