OPTICAL FUNDAMENTAL BAND-GAP ENER...ence FAhttp://webofscience.fapesp.br/CIW... C4AF20EE&Func=Abstract&doc=115/1

OPTICAL FUNDAMENTAL BAND-GAP ENERGY OF SEMICONDUCTORS
BY PHOTOACOUSTIC-SPECTROSCOPY
DESOUZA JC, DASILVA AF, VARGAS H
JOURNAL DE PHYSIQUE IV
4: (C7) 129-132 JUL 1994

Document . ; i . Times
type: Article Language: English  Cited References: 14 Cited: 3
Abstract:

The optical band-gap energy of the semiconductors GaAs, CdSe, Cds, ZnSe and Si
doped with P at a concentration of 4 x 10(18) cm(-3), are obtained by photoacoustic

spectroscopy technique. Excellent agreements are found with the values recorded in
the literature.

Addresses:

DESOUZA JC, UNIV FED BAHIA, INST FIS, CAMPUS FEDERACAO,
BR-40210340 SALLVADOR, BA, BRAZIL.

HOSP SAO RAFAEL, BR-41200 SALVADOR, BA, BRAZIL.

INPE, LAS, ASSOCIADO SENSORES & MAT LAB, BR-12201970 S JOSE
CAMPOS, BRAZIL.

INST POLITECN NACL, CTR INVEST & ESTUDIOS AVANZADOS, DEPT FIS,
MEXICO CITY 07000, DF, MEXICO.

UNICAMP, INST FIS, BR-13081 CAMPINAS, BRAZIL.

Publisher:
EDITIONS PHYSIQUE, LES ULIS CEDEX

IDS Number:
PR168

ISSN:
1155-4339

Article 1 of 3 F=immesd e

Copyright © 2002 Institute for Scientific Information

lofl 11/06/2002 11:46



IOURNAL DE PHYSIQUE IV
“olloque C7. supplément au Journal de Physique 1. Volume 4, juillet 1994 C7-129

Iptical fundamental band-gap energy of semiconductors by photoacoustic
ipectroscopy

. Caetano de Souza, A. Ferreira da Silva® and H. Vargas**

nstituto de Fisica, Universidade Federal aa Bahia, Campus da Federagdo, 402 10-340 Salvador, Bahia,
3razil and Hospiral Sdo Rafael, Av. Sdo Ratael, 2152 Sao Marcos, 41200 Salvador, Bahia, Brazil

* Instituto de Fisica, UFBA, Campus da Federacao, 402 10-340 Salvador, Bahia, Brazil and Laboratdrio
\ssociado de Sensores e Materiais - LAS INPE, C.P. 515, 12201-970, Sdo José dos Compos, SP, Brazil
“* Departamento de Fisica, Centro de Investigacion y Estudos Avanzados del IPN, A P. 14-74(), México
).F. 070000, México and Instituto de Fisica, UNICAMP, C.P. 6165, 13081-970 Campinas. SP, Brazil

Abstract: The optical band-gap energy of the
semiconductors GalAs, CdSe, Cds, ZnSe and Si doped with
P at a concentration of 4 x 10'°cm’, are obtained by
photoacoustic spectroscopy technique. Excellent
agreements are found with the values recorded in the

literature.

1. INTRODUCTION

The investigation of optical absorption in semiconductors by
photoacoustic spectroscopy (PAS) has been a subject of intensive
interest in recent yearsl'q* mainly of its importance as a guide in
the studies of the band-gap energy which is an important parameter
in transistor design®'®.

In this work, we present the results of optical absorption
measurements of some III-V and II-VI semiconductors at room
temperature. We have used the well-known PAS to compute the optical
band-gap energies of GaAs, CdSe, CdS, 2ZnSe and Si doped with P,
i.e., Si:P system, measured by the microphonic technique in the

wavelenght region around the fundamental absorption edgei-q'ﬁ.
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1.1 ResuLTs oF PA SPECTRA

In Figure 1 we show the photoacoustic spectra for a range of
intrinsic direct-band semiconductors in powder form, i.e., GaAs,
CdSe, €dS, ZnSe and also for the extrinsic indirect band
semiconducting specimen Si doped with P impurity atomos at a
concentratién of N = 4 x 10"® em™. The spectra are obtained at room
temperature. The Si:P system was chosen due to its importance as a
good device as well as an ideal prototype for studies of effects of
disorder’. Results for the presented range of energies are in

satisfactory agreement with other measurements’ "°,

SiP
Eogl{i O8aVv)
T e i CoAs
/ e ESg (1 1 aav)
/ CdSe
Eag(1.7ev)

cas
Ecg(2.4eV)
e

ZnSe
Eog(2.5eVv)
"H,______\

Relative Intensity (a.u.)

0.0 &R AT

FIGURE 1 - ROOM TEMPERATURE PHOTOACOUSTIC SPECTRA
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£2 RESULTS OF OPTICAL BAND-GAP

The optical band-gap energy is obtained by a spectral shape
Ahat fs fitted to the absorpzion spectra of the PA intensity, i.e.,
’!'ug. 1, as a function Si the photon energy hw. It is represented
the following equation™’,

) » Aho [ T+ (o = b )TITVE L (1)

iﬁ"l‘ I' is a damping parameter and Aﬂ is a constant added to correct
Ppossible error on the origin of the data. The values obtained
&he optical band-gap E are: E _(GaAs) = 1.4ev, E__(cdse) =
iV, qn(CdS} = 2.4eV and Em(ZnSa) = 2.5eV. They are in excellent
Nts with the values recorded in the literature'’®%/6¢812

BL:P system we found Ew{si:P} = 1.06eV, in agreement with
Photoluminescence excitation spectroscopy quoted as EDg =

Summary, we have presented a scheme to obtain the optical

8nergy of different types of semiconductors by PAS

46 The rosults agree very well with existing data. Finally we

{Chlt the investigation of the pas can be expanded further

spectrum giving more detailed
properties.
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