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Project 5: D/A and A/D Converters 

The purpose of this experiment was to correctly build a 4-bit flash A/D converter using precision 

resistors, op-amps, and logic designed in Quartus. 

First, the number of op-amp chips and resistors was determined to be 4 chips and 16 resistors( see 

Calculations). The voltage necessary to advance to the next level for each level was also 

calculated(Calculations 2). The Op-Amp chip used was the LF347 chip, which holds 4 op-amps. In 

actuality, 3R/2 was 1.5k Ohms, which meant using 2 resistors instead of 1. This means that 17 resistors 

were used. The circuit was designed (Figure 1).  Then, a priority encoder was designed to convert the 

voltage levels into logic levels( Figure  2-4). 

 

 

Figure 2: Inputs and 1 instance of logic outputs. 

 

Figure 3: voltage outputs 
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Figure 4: 16:4 Priority Encoder 

After building the circuit, the voltage of each level was measured in order to compare to the calculated 

levels (table 2 and figures 5-6).  Then, the priority encoder was downloaded to the Altera board, and the 
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outputs of the circuit were connected to the expansion header on the Altera board. The pin assignments 

were made, and as the voltage increased, the 4 logic levels increased in order. 

Logic 
level 

Trial 1 
(V) 

Trial 2 
(V) 

0 0 0 0 0 0 

0 0 0 1 0.17758 0.1718 

0 0 10 0.49732 0.48038 

0 0 11 0.78455 0.82613 

0 100 1.13348 1.16044 

0 101 1.4524 1.4051 

0 110 1.7228 1.7277 

0 111 2.0955 2.1036 

1000 2.3584 2.4575 

1001 2.7118 2.6591 

1010 2.9829 2.9771 

1011 3.3469 3.282 

1100 3.6028 3.6346 

1101 3.9735 3.9271 

1110 4.2247 4.268 

1111 4.5616 4.6434 

 

Table 2: minimum voltage required for each logic level 
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Figure 5: plot of voltage increase 
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Figure 6: plot of voltage increase trial 2 

Conclusion 

This experiment resulted in a better understanding of how and A/D converter works. Basically, a 

reference voltage is sent across a resistor and into the inverting terminal of a comparator, and the 

analog voltage is sent into the non-inverting terminal. The resistors are in a series combination so that 

the comparator with the most resistors between the reference voltage and its inverting terminal is the 

smallest voltage level. Then, as the analog voltage is increased, the larger voltage level is reached.  The 

voltage levels are sent into a priority encoder which converts the voltage levels into logic. The number of 

resistors are determined by    , and the number of comparators is determined by     . After building 

the circuit, it worked correctly. 

 

 

 

 

 

rdua
Text Box



EE 254  
Project 5 
12/6/13 

 

 

rdua
Text Box



EE 254  
Project 5 
12/6/13 

 

 




