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House of Quality 
Table 1 House of Quality 

 
 
A house of quality chart was used to determine how the customers requirements relate 

directly to the ways and methods companies can use to achieve those requirements. Based on this 
comparison chart, we were able to determine which requirements and characteristics were most 
important to our project and list the target requirements in the last row. 
 
Pugh Chart 

Table 2 Pugh Chart 

 
 

The Pugh chart is a tool used for evaluating multiple options against each other. Rather 
than basic consideration of the pros and cons of each funding option, the Pugh chart gives a 
holistic overview of the needs, goals and other important criteria for the team versus the 
available alternatives. All aspects of the design are needed, but we found the FPGA and 
frequency modulator to be most important. 
 
Analytical Hierarchy Process: 

Table 3 Analytical Hierarchy Process Comparison Chart 

 



 

Table 4 AHP Normalized Comparison Chart 

 

 
 

Random Consistency Index (RI) 

Matrix Size 1 2 3 4 5 6 7 8 

RI 0 0 0.58 0.9 1.12 1.24 1.32 1.41 
 

Random Consistency Index = RI  
Consistency Index = CI  
Consistency Ratio = CR 
CI = λ​i ​- n/(n-1) , n=8  
CI =0.1292  
RI = 1.41  
CR = CI/RI =0.0916312057< 10%(Eq. 2) 

 
The Analytical Hierarchy Process (AHP) is used to calculate our trade study. We use the 

House of Quality and the Pugh Chart, to create a Pair Wise Chart that represents our AHP. The 
AHP concluded that complex modulation and high instantaneous bandwidth are the most 
important functional characteristics to prioritize with our trade study. The data from the AHP 
was able to calculate the ratio of the consistency index (CI). The result of the Random 



 

Consistency Index (RI) was gathered through an online resource. The calculation of consistency 
ratio (CR) was under 10 % thus by the Saaty method, consistent with no bias.  
 
Final Selection:  
 
For the final design implementation, we will be using these components for each design: 

Design Component Selection Made (Product Number) 

FPGA XC6SLX9-2TQG144C 

Voltage Regulators (Linear/Switching) TPS561201DDCR 

Buffer SI5330F-B00214-GMR 

DAC MAX5852ETL+T 

Oscillator SIT8103AI-23-33E-100.00000X 
 

The components above were determined by our sponsor Pete Stenger from Northrop 
Grumman for a variety of reasons. After taking a look at each parts’ specifications, it is evident 
that the choices of components were made because of the desired input and output of each 
module. For example, the output of the oscillator is a 100 MHz signal, which is the required 
input of the FPGA for the clock. These parts - beyond fitting the requirements of the circuit - 
also had elements of familiarity, simplicity, and reliability; in much the same way that the chosen 
selection of simulation and testing software offers. 
 
 
 
 


