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YID SEM Solutions

1.) -*E() -
= 0 ; =14 ↓1

P(y)
= p(y)-b0=Aey/4 + BeFy/p

solving for up
*

gions ,

xy
5p7 = 54I/Tp2 ; Up =

4
-

x'

Here Op is 40 and Op is sO E0

Since &d(y) should to

as y-
Ia

ok (y) = Betpy/L + ys0

= Anpy/4 #y40

Also since op (7)ly-o+=p(y)ly-so-
A = B = Ar

SP(y) = Asey/4p xyx0

=> AoePpy/Ly y 10

Comparing with the given expressions ,

o = i x=

:x =- =

(a - 1 + 05)(up +12)
=-Ja

t
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priss
-

-L >y
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. At T= OK

,
the EF of a n-type semiconductor

N
3 CB
↑16 meX

lies at es it
, midway blw the CB V

R EF (T= 0k)-

-Ec
& the Donor level .

1 &X 984meX
MIDGAP-

...Ex
= Ec-32meX -mev

EFi (T = 100k)

. Donor binding energy is 32 mer .

V -VB

(13. 6 eve = 320103 ex

=> me =

0
.032 x 112

=> 0 .
285 Mo

13 . 6

At 100k : EFi-midgap-kBTeu()=-6 . 5 mer

=>> 7>25 .7-In() =- 6 . 5

=>en(s)--E
=> me = 0 .

2 wo

: Exciton binding energy ,

Eex = (3 .6)>
0. 20540 .21

= 13 . 6x X

0 .205+0 . 2 112

= 13 . 2 mey
.
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Ex + (rphpph+ Mph) B . Ey

by = - (422p2+ ph uph) B . Ex + (p48+ ph) Ey

Now jy=0 implies ,

-Eh + Speh
Ch

Ex =

I up2+ ~percep
"

) B
Ey

ja = Ey) (542 + -peEy2
expe B

+(2 + pepper)BI(halp+ pea C

(halp+ pea
= Ru=

B
=

up
Ch

(542 + pehg2+ (phe 92
+ -P Upth) B2Up

04
as MpBL1

~ = une

C
-

(happas + esp
=> F =M

(542 + -peEy2
=> 5. RA =l

~phh"Rh + pea" Rith
RH=

(p9a
+ pen)

2
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. Mn=cond) = 600 > 10-4

- 15

1 . 6 %0-19> 06310
=> mecond =

600 > 10-
= 0. 25 mo

But icon-I(i)

given
:

m* = m*, m = 2 mt

· I
· . mecond-s(2m++*)= 3m=

-> m
+ = Emecond) = 20 . 25 mo =0 . 166 mo

B *
③ * ↳I

=> 0 . 166 Mo

my =

2 x 0 . 166 mo=0 . 332 wo

Intrinsic carries concentration (a)T = 300k)

Ri = Uc Up -8/2KBT

= 2/2/moss
*boss)" visT)Pa- Eg/anT

8
* 3/2

*
3/2

Mn(DOS)
= mI my ·

Mycos)
- met net

= (0 . 332) 10 . 166) me
=> micos) = (10 .46 + co .

16) 4s mo3
m(Dos] = 0

.
2635mo

= 0 . 539 Mo

0 . 77
4/2 -

50
.
025

· ni = 24
24 10 . 53930 . 2635,9.

1310-3 , 1 . 30010
-23

> 300
R
-

(6 . 626310-34)2

=> 1
.914101/m3 .
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. Ur (T = 300K) = Ne = 2 > 10 <m-3 i me

*
= 0 . 4 mo ; M = 0

.
7 mo

Di = UcUr -
*8/2kBT

= 2.5141619410 . 440 .7)42-
1100/2025. 8

= 5
.

33x169 en3

Given , Fr-Fp= 420 mex

Now
, EF (T

= 300K) = EFi+ kBT en (*)

= Eri+ 25
.
0 lu) ,)

= EFi+ 450 mer

* &F (T= 300K) - EFi= 450 mey .

EFi- Fp= EF : -Fp + Fu-Fn= (Fn-Fp) - (Fn-2Fi) = /Fn-Fp) - (2F-EFi)

= 420-450 meV

= 30 meV.

..p = nie
[Fi-F)/kBT =

g <p

=> g
=

5.

33x109> e- 30/25.0

=> 0
.

33 > 10 /ms .23106


