19904-

X 90-27-7-38

TH EIBEmGE

B2TE T W 61

Doping™ Si {-5#5 2} Fmkis o}t HE ek

(Interfacial Structures and Activation Processes

of Doped Si Semiconductors)

TR W
(Jang Ho Chun)

L
EFes =33 g REold B PEEG-S Rifcted ERMRLUAS EHNeE #

vl
S

ekl 18R BB SRS st o

o)

nff Si/CsNO, Kt BME, pl Si/(IHF:3HNO;:6H,0)

WRE B Fiol 4] ol WATER, kAR REMs, giRRg A6 EVREEZRSS X
Atttk EHEM T pnlE TR, HHE, WEIECARCA Jhd EEYG ®ES doh BR-ERE

-V tE iR 2 A LA ESD Helmholtz — & MRS SATEFE N F£B & o

ol kel
R ]

gkt pf

Si/(IHF:3HNO,:6H,0) EMFHEH Himiol A FF B — B el B =

Abstract

The approximations of charge relationships at normally doped semiconductor interfaces were

qualitatively derived basis on electrical neutrality conditions. Effects of ion adsorptions, activation
processes, interfacial structures, rectifying phenomena, and effects of surface potential barriers at
the p- and n-Si/CsNO; aqueous electrolytes, and the p-Si/(1HF:3HNO;:6H,0) electrolyte
solutions were investigated using a cyclic voltammetric method. The space charge acts the most
important role for the pn junction structures, the rectifying phenomena, and the activation
processes. The Current-Voltage (I-V) characteristic curves significantly depend on developing of
the Helmholtz double layers and charging of the slow surface states during the activation processes.
A linear Current-Voltage characteristic region was observed at the p-Si/(1HF:3HNOj;: 6H,0)

electrolyte solution interfaces.
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Fig. 1. Schematic energy band diagrams and
electrical double layers at the final stage.
(a) p-type semiconductor interface,
(b) n-type semiconductor interface.
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Fig 2. Cyclic voltammograms of a typical dark
current at the p-Si/107*M CsNO,
electrolyte interfaces (scan potential: —1.0
— 4+1.0V vs. SCE, scan rate:100mV/s,
1st, 2nd, 3rd scan).
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Fig. 3. Cyclic voltammograms of a typical dark
current at the p-Si/107*M CsNO,
electrolyte interfaces (scan potential: —1, 0
— +1.0V vs. SCE, scan rate:10mV/s,
1st, 2nd, 3rd scan).
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Fig. 4. Cyclic voltammogram of a typical dark
current at the n-Si/107°M CsNO;
electrolyte interfaces (scan potential: —1. 0
— +1.0V vs. SCE, scan rate:100mV/s,
5th scan).
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scan rate:100mV/s, 10mV/s, fixed).
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Fig. 6. Cyclic voltammogram of a typical dark

current at the p-Si/ (1HF:3HNO, :6H,0)
electrolyte solution interfaces (scan
potential: —1. 0— +1. 0V vs, SCE, scan
rate:100mV/s, continuous scan time: 120min).
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