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Problem #1 

Consider the Bipolar Junction Transistor given in figure 1. 

a) Give the signs of the voltages VBE (=VB-VE) and VCB (=VC-VB) in the active, saturation and cut-off regions.

b) Consider the device working in the active region with the following parameters :

ICp=0.95mA, ICn=0.0001mA, IEp= 1.mA, IEn=0.01mA

Calculate IE, IC, IB, the base transport factor (T and the common emitter current gain (dc.

What does represent the difference IEp- ICp ? 

Problem #2

Consider a symmetric p-n  junction (NA=ND). The  measurements of the saturation current  density at two different temperatures gave the following results:

T=300K,   J0= 10-5A/m2 and at T= 200K, J0= 10-15A/m2  

a) Justify why the saturation current is temperature dependent.

b) Assume that Dn=Dp, Ln=Lp and neglect their dependence upon the temperature, then  

Use the above data to calculate the semiconductor gap.  k=1.38 (10-23 J.K-1






