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Q.1: Consider the basic current mirror in Figure 1. Design R, so that Io =2 mA. Given 
VCC=5 Volts, β=100, IS2 = 1410 Amp., IS1 = 0.25 1410  Amp. IS is the scale current (i.e., 
reverse saturation current for the respective EB junctions of the transistors). 

 
 

Figure 1: 
 
Q.2:  The BJT differential amplifier in Fig.2 is supplied with a differential ac signal vD= 

v1-v2. The differential output signal is given by the expression  
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Where VT is the thermal voltage (~ 25 mV). The bias current I is arranged to be 2 mA 
 
Calculate the voltage gain (vo1-v02)/vD, when (i) vD=30 mV and (ii) vD= 2 mV. How do 
these compare with the theoretical small signal voltage gain value of | gmRC|, where gm 
is the trans-conductance of each BJT device. 
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Figure 2: 



Q.3: The following figure illustrates an implementation of a differential amplifier with 
current-source active load using complementary BJT devices. The current IEE = 2 mA. 
The early voltages are : 

 
VAN (for NPN BJT) =25 V, VAP (for PNP BJT)=50 V. 

 

                                                
 
The signals Vin1 and Vin2 are balanced differential. Calculate the differential voltage gain 
Vout/(Vin1 –Vin2)? 
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