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Figure 7.1.
(a) Perspective view of a 
metal-semiconductor contact 
fabricated by the planar 
process. (b) One-
dimensional structure of a 
metal-semiconductor contact.
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Figure 7.2.
(a) Energy band 
diagram of an isolated 
metal adjacent to an 
isolated n-type 
semiconductor under 
thermal nonequilibrium 
condition. (b) Energy 
band diagram of a 
metal-semiconductor 
contact in thermal 
equilibrium.
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Figure 7.3.
Measured barrier height 
for metal-silicon and 
metal-gallium arsenide 
contacts. 2,3
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Figure 7.4.
Energy band diagrams of metal 
n-type and p-type semiconductors 
under different biasing conditions: 
(a) thermal equilibrium; (b) forward 
bias; and (c) reverse bias.
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Figure 7.5. (a) Charge distribution and (b) electric-field distribution in a 
metal-semiconductor contact.
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Figure 7.6.
1/C2 versus applied 
voltage for W-Si and 
W-GaAs diodes.4
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Figure 7.7. Current transport by the thermionic emission process. 
(a) Thermal equilibrium; (b) forward bias; and (c) reverse bias.5
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7.1.2 Current-Voltage Characteristics 型如diode
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Figure 7.8.
Forward current 
density versus applied 
voltage of W-Si and W-
GaAs diodes.4
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Shottky diode 為 unipolar!
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Figure 7.9.
Calculated and 
measured values of 
specific contact 
resistance. Upper inset 
shows the tunneling 
process. Lower inset 
shows thermionic 
emission over the low 
barrier.6
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Figure 7.10.
(a) Perspective view of a 
metal-semiconductor 
field-effect transistor 
(MESFET). (b) Cross 
section of the gate 
region of a MESFET.
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Figure 7.11.
Variation of the depletion-
layer width and output 
characteristics of a 
MESFET under various 
biasing conditions. 
(a) VG = 0 and a small VD. 
(b) VG = 0 and a pinch-off. 
(c) VG = 0 at post pinch-off 
(VD > VDsat). 
(d) VG = -1V and a small VD.
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Figure 7.12.
(a) Expanded view of 
the channel region. 
(b) Drain voltage 
variation along the 
channel.
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Figure 7.13. Normalized ideal current-voltage characteristics of a 
MESFET with VP = 3.2 V.
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Figure 7.14.
Comparison of I-V characteristics. 
(a) Normally on MESFET. 
(b) Normally off MESFET.
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Figure 7.15. The drift velocity versus the electric field for electrons in 
various semiconductor materials.



Figure 7.16. Perspective view of a conventional modulation-doped field-
effect transistor (MODFET) structure.
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Figure 7.18.
Energy band diagrams for 
a normally-off MODFET at 
(a) thermal equilibrium, and 
(b) the onset of threshold. 
d1 and d0 are the doped 
and undoped regions,
respectively.
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Figure 7.19.
Cutoff frequency 
versus channel or 
gate length for five 
different field-effect 
transistors.8,10


