
 
ECE 305 – Spring 2018 

Homework 9 Solution 

 

1.  

 

E(0+)=Kox/KSi×E(0-)=4/12× −2 × 10� = −6.67 × 10�		
/�� 

b. 

ni=1.1× 10������ 

n at x=W: n= ni �(�����)/�� =ni ��.��×�� = 1.2 × 10������ 

or  

c. 

n	� 	! ≈ #$ ≈ 1.2 × 10������ 

 

 

 

 



d. 

 

ΦS= change in potential from bulk to surface=(EFS-Ei)/q=0.29 V (As Ei=EFS at x=0) 

 Or, 

%& = '�()*+,-,./ 	where %& = 6.67 × 10�	
, #$ ≈ 1.2 × 10������ 

ΦS=0.12 V 

e. 

Voltage drop across oxide=	2 × 10�	
/�� × 2 × 10��	�� = 0.4	
 

f.  
23 = −(0.29 + 0.4) = −0.69	
 

Or 
23 = −(0.12 + 0.4) = −0.52	
 

 

2. 

 



 

 

 

 

 



b. 
′� = 289 + Δ8;< 

=ℎ�?�	289 = 2@AB ln	(#EFG ) = 0.6	
 Δ8;< = ℇIJ IJ 

ℇ;< = K&GK;< ℇ&G 
 

 

ℇLG = M2B#E289KLN;  

 

Therefore, 	

′� = 289 + KOPKIJ '2B#Q28RKSNI  IJ=0.6+1.8=2.4 V 

 

From equation derived in a., depletion width at 
′2 = 0	PS	0 

Depletion width at 
′2 = 
′�	PS:	'2KSNI�UVB#Q = 2 × 10����	 
For capacitance: 

W = W�X1 + 
′Y/
′Z 
Capacitance at 
′2 = 0 is W�. 

Capacitance at 
′2 = 
′� is 0.47 W� , as 
′[ = 0.678. 


