12.2 BAND BENDING AND THE EFFECT OF BIA

S VOLTAGES

To simphfy the presentation of the picture of cnclr.gy.himfl‘ tl\u:dmn M SeMicongy,.
tors, we initially assume that the work Funpnon C lIIL.['Ln(‘L sluf ween the meyg and
the semiconductor 1s zero. As a result of this f'lﬁ-“U“TP‘f“-ﬂ- d?l | OT 7€10 applicd vy,
age. the Fermu levels of the metal “.".d the mlicnﬁ arc d:lg.I;L-L Tilhuu are no vg),.
age drops in the oxide and in the sul_lcon._ Lulc‘r“un. {l!}t W u‘n 17‘ ccomes necessary
we will take account of the work function difference together with other Simila;
effects in our analytical relationships. |
When a voltage is applicd to the MOS ghudg Fig 1 (
E,.and E are bent, as shown by the .L]I'EIWII'![IS in kg, I‘T.«I.‘h‘ccause some of the
applied voltage is dropped in the wn.uconducmr at the .mu.rtacc .wuh 1h,_. OXide
Since there is no current in the MOS diode, the position of l_h.c Fermi level in silicon
does not change, but that of £, £, and £ changes Whg_‘n I 18 uh(}w_- E, the major.
ity carriers are holes, and when £ is below E,. the majority carriers are electropg
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Figure 124 Energy band diagrams and charge distributions for

(b) accumulation, (c) depletion, and (d) inversion. Clgarabias,
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