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Four Probe Measurement
Eliminates effect of series resistance in cabling

3E17 diode, anode size 1.5 x 10.4 um
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Full Schottky Current Calculation
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Current Calculation vs Measurement, ND=3e17

Voltage (V)

Current (A)

JPL - SWAT (Submiliimeter-Wave Advanced Technology) - 12t Internationd S ymposium on Space T erchertz Technology February 14-16, 2001 fwm

— 100 K
—300 K
== 300 K Calc
-4~ 100 K Calc
— 300 K Thrm




Design Considerations for Heavily-Doped
Cryogenic Schottky Diode Varactor Multipliers

Temperature dependence of the 5E17 diode
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Temperature dependence of the 5E17 diode, cont.
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Calculated Effect of Tunneling Current on Efficiency
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.4

n=n,+n,

n1s(V) = static value to fit _ .
current to K-M formula Li = m*w/(q°nA)
U, = low field mobility
U, = upper valley mobility
model, ~ 400 cm?/ V-5

R, = W/(n,u,A) R, = w/(n,u,A)
1 - 1M1

dnl = nis(V) — n1(t)

dt T
di = Viot(t) — V(1)
dt Li

<

Viot(t)
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I Improvement of saturation model using
Monte Carlo or balance equation analysis.

I Insertion of saturation model into HB
simulator for design.

! More and improved measurements.
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I Tunneling current effects the efficiency,
can’t be eliminated but can be modeled.

I A simple model of current saturation useful
for rapid HB simulation was described.

! Even the simple model will require some
effort to invorporate into HB calculations.
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