Lab 5
ENTC 3320

Digitally-Generated

Ramp
INTRODUCTION:
We can use a 74161 4-bit synchronous counter to generate the count (Fig. 1 and Fig. 2) that will feed a digital-to-analog converter (DAC) that generates a slowly increasing ramp voltage (Fig. 3).


Figure 1.
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Fig 2.  The 74161 diagram.


Figure 3.  The 74161 counting circuit.
[image: image3.bmp]
DSTM1 is the signal from the 555 timer you built in the last lab.  Notice that the inputs A, B, C, D, ENT, ENP, LOAD, and CLR are tied high for both counters.  This prevents noise from creating a spurious input that can alter the count.  The RCO output from the left 74161 is inverted and becomes the clock for the right 74161.  The outputs are connected to the input of the digital-to-analog converter (DAC).  The signals generated are shown in Fig. 4.


Figure 4.  Signals generated by PSpice.
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Procedure:

1. The circuit consists of two parts:  (a)  the counter circuit and (b) the DAC converter.  Simulate the ramp generator using PSpice.
2. Use DSTM1 for your clock signal.  Double click on DSTM1 to set the parameters:  Ontime = 0.1s and Offtime = 0.1s. 
3. Use the Analysis Setup box to set the Transient Analysis to a sampling time of 1 ms and a final time of 55s.

4. Also use the Analysis Setup box to set the Digital Analysis so that all the flip flops start at 0.

5. Now hook up the actual counting circuit and insure it is working the way it should.

6. Finally, connect the DAC circuit shown in Figure 5 and Figure 6.
7. Note that the output will be inverted from the results shown in the PSpice analysis.  Therefore, you need to add an op amp to the output as shown to get the results you are seeking.
Figure 5.
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