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We have carried out an analysls and demonstrated expemmen tally m,xmg m the 8-millimeter re-

gion using non-linear effects m a bulk semiconductor. In a manner analogous to opt,. al heterodyne

mixers, lt is not required that the element have instantaneous response to the mdundual R F cycle,

but merely that the time constant be sufficiently short for the mterme d,ate frequency output. The

barrier capacitance, and small size inherent to point-contact and similar diodes IS el,mmated, so

that ths type of mixer wfil mberently operate at frequencies well mto the submdllmeter regmn.

Furthermore, It can be easily matched over broad bandvmdths.

In order to check the method of operation, a low-frequency prototype was constructed and tested

using a bolometer operating at room temperature as the non-linear element. The mixer was operated

at 1 mc, with a 1000.cps intermediate frequency and operated essentially as the amlysus predmted,

exhib~tmg very good linearlt y and dynamic range. A conversion loss of 25.0 db was obtame d, com-

pared to a calculated value of 27.2 db.

MdI~meter mlxmg was demonstrated m the 8-millimeter region using n-type Indlum Antlmonide

as the bulk semiconductor mixer element operating at hquld hel>um temperatures. The non-linear

effect utdlzed revolves the increase m the effectme temperature of the free electrons due to the ab-

sorption of mlll,meter power. The hot electrons have a h,gher moblllty thus mcreasmg the conduc -

trnty of the element.

Since no significant lattme heating IS revolved, the tune constant M near 10-7 seconds and flat out-

put response up to the megacycle re g~on IS ach~eved. The InSb element was mounted m Ka-band

wa”egu~de and readdy matched over the 30 to 40 gc band with a VSWR below 2.5 for the m~t~al ex-

periments. IF output was via 50-ohm coax,al lme connected to two ohmic contacts on the lnSb ele -

ment. Experiments were carried out at 4. 2-K and 1.8-K, with and without a magnet>c field which

serves to increase mixer Impedance and increase non-lmeamty. M,xmg was obtained at a variety

of frequenc~es from 30 to 40 gc. A conversmn loss of 24.5 db was measured at 1.8”K, with a sxgnal

frequency of 32.0 gc, and an IF frequency of 1.5 mc. when corrected for mmmatch losses and other

effects, a conversion loss of 16.5 db IS calculated.

Further experiments are m progress,

In tbe paper, the low-frequency prototype mixer and mllhmete r mlxmg experiments WI1l be de-

scribed and the re suits WIII be compared to the analysls.
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