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Figure B10  Energy-band dingram lor an inverted surface
an p-iype silicon with a voltage (Vp — V) applied between

the inversion layer and the substrate
Figure 8.9 Amhﬁuhm-:-m SuaracE PeTEMTIA| FOR invERSIoN
enpacilor can be used 1o bias the induced junction belween BT TR
the bulk of the silicon and an inversion layer formed ut the t * *{V v }t
oxide-silicon imeelace. The cross-laiching indicales Lhe extent ﬁl-P c-Vs/! ¢F"ﬂ
of the space-churge region in the depleted silicon. I i il
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conceniration with the applied channel-to-subsirate hias (V; — V) as o parameter.
The curves are solutions 10 Equations §.3.8 and 839,
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Figure 8.13  The efects of o fixed oxide-chnrge density @, on the MOS system. (g) Charge
configuration st zero bing: {,, = @, + @g; (b) charge a1 st band: @,, = Q; (<) feid
(solid liney and potential {dashed line) al sero bias, (d) feld (solid line) and posential
{dnshed line) at Mat band. The silicon bulk is tuken as the reference for polential in the

dingrams for ic) and {d)
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Figure 8.12 The eflects of a fixed oxide-charge density Q,, on the MOS system. (a) Charge
configuration at zero bias: Q,, = @, + Qg; (b) charge at flat band: 0,, = Q; (c) field
(solid line) and potential (dashed line) at zero bias, (d) field (solid line) and potential
(dashed line) at flat band. The silicon bulk is taken as the reference for potential in the

diagrams for (c) and (d).
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Figure 8.14 Four categories of oxide charge in the MOS system. The symbols for
h““ﬂu"ﬁ.ﬂum N (states cm~?) or D (states

em ™% eV~ ') have been standardized.* (b) Energy levels at the oxide-silicon interface. The
interface trapping levels are distributed with density D, (states em ™2 eV ') within the
forbidden-gap energies. -
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Figure 8.13 Fixed charge in the oxide causes the
capacitance-voltage curve to translate along the V;
axis without distortion (dashed curve); charge that
is influenced by the gate voltage causes distortion
(dotted curve).
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pelype substraie m-lype subsirate
{n-channel) (p-channel)
Fla-band voltage  (Equation 8.4.6)
Vw00~ 2 o & e
Bulk poleatial  (Equation 4.2.9)
kTN AT N
#=-n(3) i Y,
Surface potential for strong inversion (Table 3.1}
Thermal equilibrium @, = |4,) b= -l
- dy =2, b= b= -2
With bias (K — Ko = by
$ = b + Vs = =] - Vel

‘Thermal

Maximum deplotion widih, x..  (Egsation §.1.6)
equitibeium

A

[

With bias Vey  (Eguation 8.1.8)

s

Lo

Work-function difference, 9,
By =X+ ES2q+ o) Wy = (X + E/20 = |))
Threshold voltage ¥y (arbitrary referonce) | (Equation 8.3.78)
Fow # We 4 28| Va+ Ve =2
+ o VAN R+ Vo= T - o VEAN IR Vo T
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