
EE3122 Analogue Circuit Fundamentals Tutorial 5 

1(a). When ignoring Early Effect, MR = ratio of currents = ratio of sizes  

(i) Hence, ID4/ID3 = 8/4 =2 

(ii) Hence, ID4 = 2*446 uA = 892 uA 

(iii) For VX, consider VSG3 (of M3) = VDD - VX  

ID3 = Kp’/2(W/L)3(VSG3 - |VTP|)2 = 446 uA 

From this, we can solve VSG3 = 3.49 V and hence, VX = 6.51 V 

 

For VY, consider VGS5 (of M5) = VY  

ID5 = ID4 = Kn’/2(W/L)5(VGS5 - |VTN|)2 = 892 uA 

From this, we can solve VGS5 = 2.61 V and hence, VY = 2.61 V 

 

(b) 

 

Hence, ID4 = 2.15*446 uA = 958.9 uA 

 

 

 



2. For each case, we need to find the maximum voltage swing, i.e. peak amplitude 
of the largest sinusoid at the output Vop. This will correspond to the maximum 
power Pmax = Vop

2/2RL  …… (1) 

(a) The sine wave is centered around VCC/2 and the signal swings from VCC – VCE(sat) 

to VCE(sat). 

 Hence, Vop = VCC/2 – VCE(sat) 

Solving equation (1) gives VCC = 36 V 

(b) The sine wave is centered around 0V and the signal swings from VCC – VCE(sat) to   
-VCC + VCE(sat). 

 Hence, Vop = VCC – VCE(sat) 

Solving equation (1) gives VCC = 18 V 

(c) This is a differential circuit.  

On each side, the sine wave is centered around VCC/2 and the signal swings from 
VCC – VCE(sat) to VCE(sat) on left side and VCE(sat) to VCC – VCE(sat) on right side.  

Considered differentially, the sine wave is centered around 0V and the signal 
swings from VCC – 2VCE(sat) to - VCC +2VCE(sat).  

Hence, Vop = VCC – 2VCE(sat) 

Solving equation (1) gives VCC = 20 V 

 

 


