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GP1 
As we discussed in class, the smart phones have been the most importance modern 
communication tools. Please find out a typical functional block diagram of a smart 
phone (write down your reference source) and estimate how many ADCs and DACs in 
a typical smart phone. Please also mark their bit depth and clock rate. 
 
GP2 
In Exercise 1, we have calculated a bridge sensor circuit for detecting a small 
resistance variation. Here we want to simulate such this circuit with LTspice.  
The schematic drawing shows the 
bridge circuit with R1=R2=R3=R4=1kΩ. 
V1 is a 100 Hz sinusoidal voltage source 
with amplitude of 1V. We use R5 to 
simulate the small variation of R3. 
In the value setting of R5, key in 
R=V(V2), where V2 is the node of the 
output of another voltage source with 
a frequency of 10Hz, i.e. R=sin(2π*10 
*t) Ω. The method used here to specify 
R5 via a formula is called “behavioral resistor”, which can be referred to this website: 
http://ltwiki.org/index.php5?title=Undocumented_LTspice#Behavioral_Resistors 
1. Simulate the voltage at OUT using “.tran”. 
2. View the FFT of V(OUT). Set both the frequency and voltage axes in linear scale. 
Properly tune the scale so that you can clearly identify the frequency components of 
the output. 
3. Set R=0.01*V(V2). Repeat 1. & 2. Compare the amplitude of the signals at OUT for 
these two R settings. 
4. Briefly discuss the application of this bridge circuit. 
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