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1. First Amplifier stage  
 

 

 

❖ DC bias and measure VB, VC, VE, IC and IB: 
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▪  VB = 2.986 v 

▪  VC = 8.916 v 

▪  VE = 2.32 v 

▪  IC = 2.307 mA 

▪  IB = 13.51 μA 
 

 

 

❖ Transient analysis with a sine wave with frequency = 1 kHz and peak =10 mV: 

 

❖ Question:  

 What is the gain of the amplifier first stage? 

➢ Voltage Gain Av = 
𝑉𝑜𝑢𝑡

𝑉𝑖𝑛
  = 37.100 
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(0.000,37.100)

v_output=(725.644u,370.872m)v_input=(245.615u,9.996m)
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2. Second Amplifier stage 

  

 

 

❖ DC bias and measure VB, VC, VE, IC and IB: 

 

 

 



ENEE2103       Report 2- experiment 8          First Semester/ 2021-2022        Dr. Alhareth Zyoud 

------------------------------------------------------------------------------------------------------------------------------------ 
 

4 | P a g e  
 

▪ VB = 2.206 v 

▪ VC = 6.762 v 

▪ VE = 1.531 v 

▪ IC = 3.238 mA 

▪ IB = 18.77 μA 

 

❖ Transient analysis with a sine wave with frequency = 1 kHz and peak =250 mV: 

 

❖ Question:  

 What is the gain of the amplifier first stage? 

➢ Voltage Gain Av = 
𝑉𝑜𝑢𝑡

𝑉𝑖𝑛
  = 2.1038 
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3. Connect the two stages together: 
 

 

 

❖ DC bias and measure VB1,VC1, VE1,IC1 and IB1 for first amplifier stage, VB2, VC2,VE2,IC2 and IB2 

for second amplifier stage: 

 

▪ VB2 = 2.986 v                                             VB1 = 2.206 v 

▪ VC2 = 8.916 v                                             VC1 = 6.762 v 

▪ VE2 = 2.320 v                                              VE1 = 1.531 v 

▪ IC2 = 2.307 mA                                           IC1 = 3.238 mA 

▪ IB2 = 13.51 μA                                            IB1 = 18.77 μA 
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❖ Transient analysis with Vi(t) replaced by a sine wave with frequency = 1kHz and peak 

=10 mV: 

 

 

 

❖ Question:  

 What is the gain of the amplifier first stage? 

➢ Voltage Gain Av = 
𝑉𝑜𝑢𝑡

𝑉𝑖𝑛
  = 84.670 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           Time

0s 0.5ms 1.0ms 1.5ms 2.0ms 2.5ms 3.0ms 3.5ms 4.0ms

MAX(V(1190270-NOUR_NAJI)) / MAX(V(C3:2)) V(1190270-NOUR_NAJI) V(C3:2)

-50

0

50

100

(0.000,84.670)

V_INPUT=(245.615u,9.996m) V_OUTPUT = (205.612u,740.090m)
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4.  Compare the dc bias voltages and currents obtained in 1,2 and 3: 
 

 

❖ DC bias and VB, VC, VE, IC and IB obtained in A: 

▪ VB = 2.986 v 

▪ VC = 8.916 v 

▪ VE = 2.32 v 

▪ IC = 2.307 mA 

▪ IB = 13.51 μA 

 

❖ DC bias and measure VB, VC, VE, IC and IB obtained in B: 

▪ VB = 2.206 v 

▪ VC = 6.762 v 

▪ VE = 1.531 v 

▪ IC = 3.238 mA 

▪ IB = 18.77 μA 

 

❖ DC bias and measure VB1, VC1, VE1, IC1 and IB1 for first amplifier stage, VB2, VC2, 
VE2, IC2 and IB2 for second amplifier stage: 

▪ VB1 = 2.986 v                                     VB2 = 2.206 v 

▪ VC1 = 8.916 v                                     VC2 = 6.762 v 

▪ VE1 = 2.32 v                                        VE2 = 1.531 v 

▪ IC1 = 2.307 Ma                                    IC2 = 3.238 mA 

▪ IB1 = 13.51 μA                                     IB2 = 18.77 μA 
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5.  Compare Av (obtained in 3) with product Av1*Av2 (obtained in 1 

and 2): 
 

 

➢ Voltage Gain Av1 = 
𝑉𝑜𝑢𝑡

𝑉𝑖𝑛
  = 37.100 

➢ Voltage Gain Av2 = 
𝑉𝑜𝑢𝑡

𝑉𝑖𝑛
  = 2.1038 

➢ Voltage Gain Av = 
𝑉𝑜𝑢𝑡

𝑉𝑖𝑛
  = 84.670 

➢ Av1 ∗ Av2 = 37.100 * 2.1038 = 78.05 v 

 

 

 

 

✓ As can be shown, Av = 
𝑉𝑜𝑢𝑡

𝑉𝑖𝑛
  is the same as the result of the product of Av1 and Av2, but 

with simple loading effect. 
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6. For the two stage Amplifier, perform ac sweep and show the 

frequency response in dB for frequency range 10Hz-10MHz 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           Frequency

10Hz 100Hz 1.0KHz 10KHz 100KHz 1.0MHz 10MHz

DB(V(1190270-NOUR_NAJI))
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(15.635K,38.170)
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7. Based on F, estimate FL and fH ( the cutoff frequencies at low and 

high frequencies ) 

 

➢ Log 38.170 = 1.5817 v 

➢ 
Av

√2
=

38.170

√2
 = 27  

 

 

➢ So the cut-off frequency = 79.746 

           Frequency

10Hz 100Hz 1.0KHz 10KHz 100KHz 1.0MHz 10MHz

V(1190270-NOUR_NAJI)

0V

50V

100V

(79.746,27.036)


