
1. When a reverse bias is applied to a germanium PN junction diode, the reverse saturation 

current at room temperature is 0.3 µA. Determine the current flowing in the diode when 0.15 

V forward bias is applied at room temperature.      Ans: 120.73 µA 

2. The reverse saturation current of a silicon PN junction diode is 10 µA. Calculate the diode 

current for the forward-bias voltage of 0.6 V at 25 °C.   ans: 1.174amps 

3. The diode current is 0.6 mA when the applied voltage is 400 mV, and 20 mA when the 

applied voltage is 500 mV. Determine  recombination factor . Assume  vt = 25 mV     ans:  

4. Find the value of dc resistance and ac resistance of a germanium junction diode at 25°C with 

Io = 25 µA and at an applied voltage of 0.2 V across the diode.      Ans: 3.65ohms, 0.47 ohms 

5. The resistivities of the P-region and N-region of a germanium diode are 6 ohm-cm and 4 

ohm-cm, respectively.(a) Calculate the contact potential V0 and potential energy barrier E0. 

(b) If the doping densities of both P and N-regions are doubled, determine V0 and E0. Given 

that q = 1.602 × 10-19 C, ni = 2.5 × 1013 /cm3,  mp = 1800 cm2/V-s, mn = 3800 cm2 /V-s, and VT 

= 0.026 V at 300 K. 
Ans : 0.1545v,0.1545ev, 0.1906v,0.1906ev 

6. Consider a pn junction in equilibrium at room temperature (T = 300 K) for which the doping 

concentrations are NA= 1018/cm3 and ND = 1016/cm3 and the cross-sectional area A = 10−4 

cm2.Calculate pp, np0, nn, pn0, V0, W, xn, xp, and QJ .(which is charge on either side of junction) 

Use ni= 1.5×1010/cm3 ,ε of silicon diode 1.04×10 -12 F/cm. 

Ans : 1018/cm3 ,2.25*102cm-3, 1016/cm3, 2.25*104cm-3,0.814v, 0.327µm,0.324µm, 0.003µm, 

5.18picofarads 

7. For the pn junction which NA=1018/cm3, ND=1016/cm3, A=10−4cm2, and ni= 1.5× 

1010/cm3, let Lp= 5 μm, Ln= 10 μm, Dp (in the n region) = 10 cm2/V・ s, and Dn (in 

the p region) =18 cm2/V s. The pn junction is forward biased and conducting a current 

I =0.1 mA. Calculate:(a) reverse saturation current(I0) ; (b) the forward-bias voltage V 

Ans 7.3*10-15amps, 0.605v 

 

 
 
 
 



 

 

 

 

 

 

 

 


