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Fig.1 Schematic energy-band diagram of InP/InGaAsP/InP
heterojunction with biws (b) and without bias (a)
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Fig. 2 (Calculated curves of conduction-band profile at different parameters
(p—-InP/p-InGaAsP, E,(InP)=1.35eV, E,(InGaAsP)=0.99eV)
H2 B EREMIAN 0.32eV (F 2(DH) E 0.39eV (H 2(e) FI(1)), HIMLITH H X
HLBEENERABASTIBRRMME. RIVBEL EITRER, RS EHEL
R KR B MR, K48 T A 478 InP/InGaAsP/In P 4143 #2895t 4 b4
B B St BIAR ™.

t % B

-A

BRE\U EHHER, ERBFNRREEHEE B WHEMEFBHBREER
RATREAR, —MRBLADT 1x10%/om®, X R Bk S AEPIR S Gads S TR LB
BB SEP BB REN Bk B e S EM R, BRT —ERHERXEE X2
5 InGaAsP Y iF (b S EORR) M A RN ER B LA HNK; 5=, NEAHRB
Fe vk B AR, TR BE AT AR B R — 28, (HAHM 0.5 pm,



834 piv & ¥ i 12 %

s £ X ®

[1]1 P.E.Gregory, J. 8. Escher, R. R. Saxena et al.,, I'ie[d-Assisted Photoemission to 2,1 Microns from a
Ag /p-IngGagasAs. Appl. Phys Lett., 1980, 86(8): 639~ 640

[2] J.8. Escher. P. E. Grogory, S. B. Hyder of al., Photoelectric Imaging in the 0.9~1.6 Micron Range.
IEEE Electron. Devices Lett., 1981, EDL-2 (5): 123~125

[3] Z=TE, #otsrFShAemMMGHE, §ivx, A PEBFERR A EVIMPIR B, 1990:19~41

[4] W.R. Frensley, H. Kroemer, Theory of the energy-band lineup at an abrupt semiconsuctor hetero-
junction. Prys. Rev. (B), 1977, 18 (6): 2642~2652

[5] W.A. Harrison, Elementary theory of keterojunctions. J. Vae. Sci. Technol., 1977, 14 (4): 1016~1021

[6] D.T. Cheung, S. Y. Chiang, &. L. Pearon, A Simplified Model for Graded-g:p Heterojunctions. Solid—
State Elcctron., 1975, 18 (3): 263~266

[7] 8.M. 8ze, Physics of Semiconductor Devices. New York: Wiley & Sons Inc., 1969: 370

[8] J.8. Escher, R. L. Ell, P. E. Gregory et al., Tield-Assisted Semiconductor Photoemitters for the 1~
Sum BRange. IEEE Trans Electron. Devices, 1980, ED-27 (7): 1244~1249

[9] 3ii®, SpEME, kIN%. %8 InGaAsP/InP K%L S BRI, £ F F 45, 1992, 12 (6):
595 ~533

Calculation of heterojunction conduction band for a
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Abstract

By using the hyperbolic grading function and taking saccount of the
potential varics near the surface of photocathodes caused by an applied bias,
the conduction band structures at the heterojunction interface for a field-assisted
Ink, InGaAsP/InP semiconductor photocathode are analysed and calculated in this
puper. The profile curves of conduciion band structure at the heterojunction
interface with the different parameters of materialg have been obtained. In order to
achicve the perfect transmission efficiency at heterojunction, the calculation resultes
have shown the conditions for the thickness and the doping concentrotion of the
emission layer, the doping concentrotion of the absorption layer, as well as the
grading width at the heterojunction interface and the applied biss. The results
are helpful to designing field-assisted semiconductor photocachodeand choosing
material parameters,

Key words InP/InGaAsP/InP heterojunction, field-assisted semiconductor
photecathode, grading function. ‘



