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A silicon el -
reverse Satrllxpn -BJT has commop emitter current alt 02 o0 With
The earl ratlon current of § » 10-16 A in emitte.rvbasd .l:tlnctmn’
0.68 V isyvszect voltage is 120 v at 300K. It 1S pi1ase Vi =
' Y large than Vic

ge than Ve et

a. Find oy : ‘
model]. the collector current Ic in BIT usiné

‘]1 si(;\iii)ond[\l;?w the equivalent h
& Rt '03 structure h_as the following parameters:
Elec(t gate work fungtlon. Dy =48eV
ron afﬁnity of silicon,ys; = 4.05 eV
-Nergy difference between conduction band and Fermi
the.substrate,(EC — Er) = 0.30eV
* Oxide thickness, t,, = 12 nm
*  Substrate doping (p-type): Na=5x10'¢ cm™

N level In

Oxide charge components:

Qr = 5% 1072 Glom?, Qe = 45¢ 1072 Clene?,

Qit =2 %1072 C/lem?, Q,, = 1 X 1072 C/ecm?

Assume Relative permittivity’s: £,y = 3960, & = 11.7¢p,at T =
300K and Vi = 26 mV.

Find:

a. Work function difference @ s

Total oxide charge density @,

Flat-band voltage Vig

Threshold voltage V.,

Draw the Energy Band Diagram (EBD) of the MOS capacitor
at flat-band condition and strong inversion (label

EC, EV, EFJ ¢)M1 cb_S')
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« Oxide thickness t,, = 15 nm
«  Substrate doping Ny = 2 x 10 cm™
« Fermi potential: ¢ = 0.36 V
o =398 5= 1175
« Gatearea 4 = 100 um X 100 um
o n; =108y~ T=300K
Calculate:
1. Oxide capacitance per unit area Coy
ii.  Maximum depletion width Wy max
iii. ~ Minimum capacitance Cppyn
Also draw the |ow-frequency C—V characteristics of the MOS

capacitor and clearly mark Accumulation, depletion and inversion
el g L g

A p-type MOS capacit(_u' has the, following paramcl?rs: 10
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| regions.




