Fraga 81

e En pn-6vergang backspanns -0.6 V. [.=10"12 A,
Berdkna strdommen I som gar genom pn-dvergangen.

A) I=1 A

B) I=1012 A
C) I=11 mA
D) I=8-10"23 A
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Figure 4.39 Explanation of the rectifying /V characteristics of Schottky diodes.
The arrows in the subscripts indicate the direction of electron flows.

[M—)S — —]() IS—>M = [“ "M—>S = _1() IS—>M = Iuqu/kT
o N_ I <qén
ol R A —— —F.
) qV

N o

(@) V=0. I :|]M%S| =1, (b) Forward bias. Metal is positive wrt
Si. Ism == |1Mas‘ =1y

IM—>S= _I() IS—)M = ()

> V

Reverse bias <—|—> Forward bias

(c) Reverse bias. Metal is negative wrt Si. (d) Schottky diode /V.
Is M << ’[M—>S|= Iy



TABLE 4-4 Measured Schottky barrier heights for electrons on N-type silicon (¢gy)
and for holes on P-type silicon (¢t3p}. (From [7].)

Metal Mg Ti Cr W Mo Pd Au Pt
op, (V) 04 0.5 0.61 0.67 0.68 0.77 0.8 0.9
¢B.-'7 (V) 0.61 0.50 0.42 0.3

Work Function 3.7 4.3 4.5 4.6 4.6 5.1 5.1 5.7
ym (V)

TABLE 4-5 Measured Schottky barrier heights of metal silicide on Si.

Silicide ErSij; HfSi MoSi, ZrSi, TiSi, CoSi, WSi; NiSiy Pd,Si PtSi
opa(V) 028 045 055 055 061 065 067 067 075 087
o, (V) 055 055 049 045 043 043 035 023
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Figure 4.25 (a) Light can produce a current in PN junction at V = 0. (b) Solar cell /V product is negative, indicating
power generation. (After [4].)
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Figure 4.27 The E—k diagrams of (a) direct-gap semiconductor and (b) indirect-gap semiconductor.
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Figure 4.28 (a) A P*N solar cell under the short-circuit condition and (b) the excess carrier concentration profile.
Effectively only the carriers generated within x < L, can diffuse to the junction and contribute to the short-circuit current.
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Figure 4.29 Schematic drawing of an LED. Photons are generated when the
electrons and holes injected by the PN junction recombine.
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TABLE 4-1 Optoelectronic-device materials.

E,(eV) Wavelength (um) Color Lattice constant (A)
InAs 0.36 3.44 6.05
InN 0.65 1.91 infrared 3.45
InP 1.36 0.92 5.87
GaAs 1.42 0.87 i 5.66
GaP 2.26 0.55 ygﬁgw 5.46
AIP 3.39 0.51 L 5.45
GaN 2.45 0.37 T 3.19
AIN 6.20 0.20 uv 3.11
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e Vilket alternativ nedan ger lagst kontaktresistans mellan
en metall och en halvledare?

A) Hog Schottky barridr hdjd och 1ag dopning i halvledaren
B) Lag Schottky barriar héjd och 1ag dopning i halvledaren
C) Lag Schottky barridr hdjd och hég dopning i halvledaren
D) HO6g Schottky barriar hdjd och hog dopning i halvledaren
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