
Applied Electronics (II) 
Group Design Project I                              Due Date 10/22 
Each group should hand in one report that includes careful analysis and simulation. 
One group will be selected to present their work in class. 
List the names of group members with individual contribution in percentage. 
 
Email your report to: ysuenelectronics@outlook.com. (This is the only mail address 
that accepts your homework and project.) 
Please set your title (主旨): GroupXX-GP1-2017MMDD,  
for example, Group05-GP1-20171022. 
Please put everything you need to present in a Word or a PPT file. The size of the file 
should be less than 5M. The file name should be “GroupXX-GD1-2017MMDD”, (ex. 
Group05-GP1-20171022.doc).  
 
GP1 
Design an AC coupled amplifier with a gain of -10. 
The input impedance should be larger than 1 kΩ. The impedance of the signal source 
is 50 Ω. The output stage is an emitter follower which is coupled to a 600 Ω load 
through a large capacitor. 
For the main amplifier stage, a CE configuration with emitter degeneration and 
four-resistor bias network is used. IC of the npn transistor in the 1st stage is set to be 
1 mA, while the IC of the npn transistor at output is set at 2 mA. A ±5V DC power is 
used in this design. Please design the DC voltage bias for the input B terminal to be 
close to 0 V. 
For easy setting of the bias current and the gain separately, we can use a capacitor to 
bypass part of the emitter resistor for AC signal. 
Use 2N3904 in this design. IS and β can be found in LTspice. 
 
1. Design the amplifier circuit and explain the components you choose. Analyze the 

DC bias currents and voltages of the transistors, input and output impedances, 
and the voltage gain. 

2. Then, use LTspice to simulate your circuit. 
(a) Complete the schematic of your circuit in LTspice. Use 4700 uF for two 
coupling capacitors (one between the signal source and the input, the other 
between the emitter follower output and the load) and the emitter bypass 
capacitor. Perform “.op” command to get the DC voltage of each node and IC of 
each BJT. Check if they agree with what you obtain in part 1. 
(b) AC load line analysis: 
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Before, we use DC sweep analysis to examine the output voltage of a DC coupled 
amplifier against the input voltage and find the gain and the linear region. 
However, this DC analysis does not work for an AC coupled amplifier, of which the 
DC gain is almost zero. Here we will use a transient analysis with a sinusoidal 
input of a large enough amplitude that produce a rail-to-rail (here, it mean from 
-5 to +5 V) swing at output. The frequency should be much higher than the 
low-frequency limit of the amplifier. Usually, few kilohertz is a good choice. Then, 
we plot the output voltage against input voltage for the steady state signals and 
obtain the AC transfer curve. Note that the x axis should be switched to input 
voltage from time.  
Find the linear part from the AC transfer curve. What is the voltage in this region? 
Does it agree with your design? What is the linear range of input/output signals? 
(c) Use AC analysis to simulate the frequency response of this amplifier. Find the 
low-frequency and high-frequency 3dB points. The high-frequency 3dB point is 
limited by 2N3904. The low-frequency limit is related to the coupling and bypass 
capacitors. Replace all the capacitors with 47 uF capacitors and repeat the AC 
analysis. What does the low-frequency limit change?  

 
 
 
 
 
 
 


