Lecture 3:
Review:

np=n

Np +p=n+Na
if Nb>Na 2> n>p > N-type
n = Nb — Na = Net Doping = Nb net

p=n?/n

if NA>Nbp 2 p>n—> P —type

p = Na— Nb = Net Acceptor Concentration = Na net

n=ng/p

Ex3:

An N-type piece of Si has 10'°cm™ donors concentration. Acceptors are added at a
concentration of 10'°cm™. What is the type of the resulting material and its resistance?

Sol:
ND = 10""cm™
NA =10"%cm’ Na>>Nbp =2 p-type silicon
L 10x107*
R = = =10*
PHW T 2x10 " x5x10° P
1 1
P = = - we ignored O,
o.to, 0,
Op >> O,
Hencep =—-— let u =250
p
M Pa

p ® Na—Nb =10""-10"=9x10" cm™

I2 um

=A/g pum

A

10 um

Since NA>>Np = p>>n >

=10x10" — 10" =10'5(10-1) = 9x10"cm

1
250x9x10" x1.6x10™"°

o,

=2.78 kQ.cm



R=2.78x104=27.8kQ
Ex4:

p-type Si has a Resistivity of 1Q.cm . What is the required doners concentration to
invert is i.e ( make it n-type ) while keeping Resistivity the same ?

sol.
1
pP=—" """
ILln pq + O-P
for n-type - ignore hole conductivity

let lun =600

1

n= ~10" o3
600x1.6x10"° cm

n=Nb-Na=10"° ¢cm

when it was p-type

1
,0:1:—
H PA+ o,
let =
et 250
1 16
P =2.5x10" = Na

T 250x1.6x10"°

So,Np= 10" + Na = 3.9x10"cm™

n=10">p=10" \10° =10* ( which is small — ignored - )



