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Epitaxial growth in the conventional method for LED fabrication has been based on the telll―

perature lowering process■ ng.  In previous work we have reported that the defects ■ntroduced by

the changё  in growth temperature affect the crystallographic qualityl)2).  In this experinent,

the epitaxェal grOwth ttL perforlned by a temperature difference method(1恥 つunder controlled

vapor pressure (CVP).  It has been clarified that the crystallographic quality of GaP Changed de―

pendent on the ttlied phosphorus pressure and a nearly perfect crystal was Obtained by applying

the specific vapor pressure (Optunuln vapOr pressure)。

This paper report the LED properties of GaP and the crystallographic quality of crystals as

the m“tion of Fpor pressure.Figure l shows I― V characteristics of the CaP and CaAs p+n diodes

as a function of phosphorus and arsenic pressure.  The slopes of I― V characteristics change de―

pendent on the phosphorus and arsenic Pressurei that of PGaP = 67 TOrr and PcaAs = 9・ 8 Torr are

most ideal.  The leakage in the lower current region suggests the existence of deep levels or de―

fects3).The photocapacitance characteristics I宅 旨meぉured in order to obtain a deeper under¨

standing of deep level ■mpurities in the LED's.  The photocapacitance spectrum¨ ica1 0f LED's

at each phosPhorus pressure was shown ■n Fig.2.  The shape of the spectrum for each phosphorus

pressure is almost the salne, hoRrever, that of diode grown under the opt■ IM Pressure (75 Torr) fOr

the crystallographic quality has no peaks in the lower energy side.  Therefore, these results

suggest that the introd高 鮨lof deep inurities Or defects can be su"ressed by e"lying the opti―

mun pressure。

The relation between the carrier concentration and the brightness of LED's is shown ■n Fig.5。

In the case of process■ ng without CVP, the scatter is considerably large and is relatively small

at PcaP=75 Torr.The data points at PcaP = 75 Torr are∞ ncentrated in the brighter region.

From above data, this opt■ mum phosphorus pFessure (PcaP = 75 TorT)Can produce brighter light

elnitting diodes and it means that non― radiative center (defects) is reduced by the application of

this pressure.  A■ 50 the lifetine of minor■ ty carr■ ers measured by the medance method shows the

m■nlnuln at the same pressure。

This optinun pressure is∞mcided with that of tl■ ecりstallographic qualityl)2)and the heat

treatment of crystals4)5)。

Therefore, we confirmed that the radiation efficiency of LED, and content of deep levels

danged in∞opera後

'い

ith the crystallographic quality.Highest value of extemal quantm effi―

ciency h nitrogen― free CaP is O.05 0 prepare4 at PGaP=75 Torr。
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Fig。 1(a)
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Fig。 1(b)
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Fig.3


