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1. Homogeneously doped silicon block of p-type with cross-sectional area of A = 0,1 cm2 and 

length of L = 1 cm has resistance of R = 10 Ω. The mobility of the holes is 440 cm2/Vs, electron’ 
1250 cm2/Vs. Calculate the concentration of acceptor impurities. Calculate the difference 
between the Fermi level and the valence band edge ∆E = EF - EV at room temperature and sketch 
energy band diagram. 

 
EG = 1,12 eV 
(Solution: NA = 1,42×1016 cm-3, EFi-EV = 0,196 eV) 

2. In the given circuit calculate the value of the resistor R so that the current through the diode is 
I = 50 mA. Piecewise linear characteristic of the diode is given.
 
U0 = 0,6 V 
rD = 12 Ω 
UDD = 3,7 V 

 
 

(Solution: U = 1,2 V, R = 50 Ω) 
 
 

3. Determine the type and orienta
determine region of operation. 

 
UCC = 12 V, RC = 1 kΩ 
αF = 0,99   αR = 0,8   
UT = 25,66 mV 
ICS = 1,2 pA  
−IE = 4 mA 

 
(Solution: npn, common emitte
IES = 0,97 pA, UBE = 0,568 V) 

4. Calculate admittance quadripole
the operating point with a UGS =
high-frequency signals with a f
replacement circuit.  
 
UP = −4 V  
IDSS = 16 mA  
Cgs = 10 pF  
Cgd = 2 pF 
 

 

(Solution: y11 = j754 µS, y12 = j1
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tion of the transistor and calculate the operating point and 

r, active range, IC = 3,96 mA, IB = 40 µA, UCE = 8,04 V, 

 parameters y11 in y12 of the junction FET-a, which operates in 
 −2.0 V in the saturation range and is the controlled by small 
requency of f = 10 MHz, and can be replaced with a given 

 
26 µS) 
ed to use a sheet with basic formulas and constants. 
hed on Monday 9. 9. till 16 hours in the inf. system. 


