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An accurate knOw■edge abOut the cOncentration Of ■uminescent centers in

■ight emitting devices, particu■ ar■y about the concentratiOn prOFi■ e in the

active region near the p‐ ■ junction, has been expected to be an essentia■

guide tO the great progress OF the efficiency and re■ ■abi■ ity oF the exist_

■ng dev■ ces。

This paper reports the First direct determination Of the concentratiOn of

Zn-O cOm■exes(the red_emitting centers)near the junctiOn Of GaP red_emitting

diodes, by the use oF a photOcapacitance technique which has been deve■ oped

for the detai■ ed studies Of Oxygen deep donors in GaP・ ~3)as we.. as an a■ ter_

native technique oF phOtO_induced currentse

Samp■ es ■ost■y investigated cOnsist OF doub■ e LPE ■ayers with n=7X■ 0・7cm~3

and p=4x■ o・7cm~3 grOwn On the LEC substrate with n^■ 0・ 8cm~3.

PrOminent photO¨ induced changes in capacitance, reversib■ e increase and

decrease by the irradiatiOn with a visib■ e ■ight above 2。 o eV and an inFra_

red ■ight between O。 3--0。 8 eV, respective■ y, can be observed for a reverse―

biased diOde at abOut ■00 K.  A■ ternative■y, a transient charge F■ ow is a■ so

detected, which is induced by the irradiatiOn with the infrared ■■ght. These

signa■s are deFinite■ y attributed tO the changes in the popu■ ation oF e■ ect―

rons On Zn― O states within a dep■etiOn ■ayer,,which is due to the optica■

transitiOns between the Zn-0 ■eve■ and the cOntinuum ba■ ld s c  Measurements of

the photo_induced capac■ tance or trans■ ent current under a variety oF reverse

vo■tages immediate■ y give us direct infOrmation abOut thё  near_junction con―

centratiOn proFi■ e of the Zn-O oomp■ ex centers。

The Sensitivity foF detecting the cOncentration oF Zn-O centers in typica■

diodes is ■0・4cm 3, whi.e that For oxygen donOr concentrat■ Ons is ■0・3cm 3。

It is because an eFFect of Fie■ d ionization has to be taken ■nto consider―

ation for e■ ectron3 on the sha■ ■oWer Zn― O states especia■ ■y at high fie■ ds.

The concentratiOns OF the Zn― O red¨ emitting center together with the Zn

acceptOr and O dOnor centers on the p side oF the JunCtiOn are proFi■ ed For

a series oF d■ odes with a variety oF eFFiciencies.  The average cOncentratiOns

For three diodes with diFFerent eFFiciencies are examp■ ed in t● e Fo■■owing

tab■ e.
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ST・e° EttCi"Cy・

411・7・ ..8x:Oi6・ 6。 :I:・ 5・

B          ■         4。 ox■ o・7    。。8x■ 0・6    .。。x.0・5

C          O。 ■       3。 8x■ 0・7    。。6x■ o・6    。.2x■ 0・5

It is pointed out th.at increasing th.e pairirrg probabilLty for Zn a31d O

near the JunctLon by findirrg euj-table anneal{rrg conditions has a key to
the Lmprovenent of the efficlency and relLability of tb.e devLces.

ReFerences

■)H. Kuk■moto,

25■ 。

2)H. Kukttmoto,

3)C.H.He_;

ユn preSS・

C. H. Henry and. G. L. MLLLer: Appl. phys. Letters ZL(L|ZZ)

C. II . Henry and F" R. Mernittl Phys Rev. Ln presg.

II . KulsLmoto, G. L. Miller and F,. R" Merritt: phys" Rev.

‐74‐


