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Observation of Carrier Distribution in Compound Semiconductors

Using Electron Holography
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Phase measurement of electron wave.
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Preparation of cleaved specimens for electron holography.
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(a) Hologram and (b) phase image of p-n junction in
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(a) Hologram and (b) phase profiles of p-type region
and (c) n-type region.
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Preparation of TEM specimens using FIB and Ar milling.
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Electron holograms and phase image.
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Electron hologram obtained from GaAs specimen.
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Corrected hologram without Fresnel fringes
obtained from region enclosed by broken line
shown in (a) .
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Reconstructed phase image obtained from 13 holograms.
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Averaged phase profile across p-n junction and
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Simulations of the band diagram and carrier concentration in the TEM specimen.
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Band diagram and carrier concentration for the n* region along line A.
(©)(d) BIA Vi on - TONY FIIEF ¥ 1) 7557

Band diagram and carrier concentration for the n— region along line B.
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Band diagram and carrier concentration for the p region along line C.
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FRIC L 0 BIBAR TIRERMEIZE 2o 72 b DO K E SI13R
o TWh, THIEGaA+ >y E—alIZX VRSN ELAN
AR (electric inactive layer) DL £ 2 HbNb, T T
TEM #EEM 1240 nm OB TGEREASGTEAAET 5 L IKET
Bl nmHE L pHEIBOMMEAEITA ¢ -plE 108 rad TH ),
n*FEIE n - FHICOMAZEA ¢ pan- 12084 rad & 7 1) FEERE
BT T B,

Db FEBE R S HEE S s TEM SO Wi X 2 K13 12
RY o FIBINLHEO TEMBEEREIZIZT IV T 7 A &
MPH%AHFIBY A= VREVHEELZD, Ar3) v 7 THREL
2o L7235 TArI ) Y 72X B3 HBnmd ¥ 2 — V@HARAE
LTWwWaEEZONL, ZOTIZIdGafl + v =L LIdAr 2
) Y T TIBE N ERNANEEESHFTEL T L PSR
bo HIZZOTMHICIEZZIEPHFMAEL TWEDS, EBZEOES
R =%y MBI K DB ET 5. AlEE L ok on -
TR PZEZ AL TV EEZ BN %,

= Thin amorphous layer
Inactive layer

epletion layer

<4 Thin amorphous layer

13 HEM S5 TEM Uk o T X
Cross-sectional TEM specimen structure deduced by
our study.

6. HHYIC

BETHAT T 7 4 2T GaAs DEM A HRETHE &
otz FEEDBGEBRNIAIEF X ) T OHANFIET B D
T, ¥y ) THMEBENICBEL WL I LIl b, £725F
BEE 2V AUEIB IC pn A A B CE A T L R R L7, 1
KICDEMTIEH HH, FIBY A — VB % EET 50D

AEMER R DS CTd b o — i FIB CRUEMER L 723513,
Ar3VY U ZIZEYWFIBY XA — VB RId b 2 L0 BIET 5
) ZTEMTH D, ZOHE TEM SUE W |2 3 A BT
JEPSTFIEL TW5 2 &R RIET HiER L %572 GaAs DB
TlEpnFEAOALR ST, nBERPIZBWT13x1016 cm3
L 30 % 101 cmS DR E PIFIZKHIF 5 & L AT - 72,
INLOFHRIEETNA AOBIETOMEETH 5720, FEfk
TNA ZADOFER OMEEEO R ISR T o T b,

HEF

w2, EREE CTHAMBIEANT 74 T I v 7 Ak
V= REERZERT O E], IARA K N Z, Wang (3]
A vary7r//uY—) OFKIEH LT,
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