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3 32044
6 d 4 i . A ) FIG, 8, THERMOMETER CALIBRATION AT
O 20 30( -
TEMPE RATURE (*K diode 10°° AMP.

A photograph of each sample was taken prior to tesling. A typical

photograph is shown in Fig. 9, The mesa is the round area in the general

center of the square chip. Measurement of the distances dl and d,

a

FIG. 9. PHOTOGRAPH OF A TYPICAL DIODE
SHOWING METHOD OF MEASURING AREA,
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FIG, 11, PLOTS OF FORWARD 1I-V DATA ON FOUR SAMPLES OF VARIOUS
DOPING DENSITIES.
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FIG. 15. FORWARD AND REVERSE I-V CHARACTERISTICS AT 300 °K AND
4.2 °K FOR SUCCESSIVELY SMALLER AREAS OF DIODE D300.

3. A third type of measurement involving a guard-ring structure has
been performed [Ref. 23]. This process was based on experiments
in silicon which showed inat some of the current varying as
exp (qv/2kT) was associated with surface recombination [Ref. 24].
The high surface conductivity of the p-layer in GaAs has tended to
confuse these results. In the one sample in which a surface cur-
rent was reported [Ref. 23], a later experiment showed that when
the guard-ring potential was reversed similar data were observed,
Since the capacitance from center to ground on this structure was
a function of guard-ring bias, the surface current, if present,
was being masked by changes in diode current caused by variations
in the space-charge region due to guard-ring bias, ——

The area-perimeter current measurements described in Figs. 15 and 16
are interpreted to indicate that the currents observed in these samples
were bulk currents,

These comments concerning the area-perimeter currents should not be
taken to imply that surface currents and nonuniform conduction were not

observed. In many samples there was little or no correlation between
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