
  ECE 546 HOMEWORK No 10 Due Wednesday, April 27, 2022 

In this homework you will extract the pulse response of the given channel, extract the decision 

feedback equalization (DFE) coefficients to equalize the channel and examine the equalization 

result by using the adaptive equalization feature in ADS. 

 

1. Extract pulse response of the channel 

You should generate a pulse input with a high/low voltage of 1/0 V, a 210 ps pulse width, a 20 ps 

rise and fall time, and a period of at least 15 ns.  

• Use differential voltage excitation. 

• Use small time steps for the transient simulation (e.g., tstep = 0.01 ns) 

• The outputs of the channel should be matched to 50 ohms at each port. 

 

2. Find the post cursors 

Plot the pulse response of the channel, comment on the result, note the main post cursor(s) and 

determine your DFE coefficients.  

• The differential response should be normalized with the peak response (use max function). 

• The cursors are separated by one UI. What is the UI for the given excitation? 

•  Look carefully at the normalized response, is the peak = 1? If you are getting -1, comment 

on why this happens and make change in your schematic accordingly. Hint: check the s-

parameter of the channel. Which two ports are positive terminals? 

• Take screenshots of the normalized response and the channel. In the report, include at least 

6 post cursors by putting markers on the plot. 

 

3. Adaptive DFE equalization in ADS  

Setup ChannelSim with differential TX & RX and the channel. The values for Vhigh and Vlow in 

TX are 1 V and -1 V. The BitRate is 1/UI. The rise/fall time is 20 ps. Enable adaptive DFE in the 

RX with 6 taps and save the taps to dataset as shown in Figure. 1. Place two eye probes: One before 

the RX (no equalization) and one after the RX (DFE). In the report, plot both the eye diagrams and 

the adaptive tap values. Include a summary of the eyes (level 0/1, width, height, etc.). 

• TX & RX should be in differential mode. 

• RX should include proper loads. 

• RX DFE should have slicer output = -1/1. 

 

4. Validate the post cursors 



Unselect the adaptive DFE option and manually edit the taps. Each tap value equals to half of the 

post cursor you obtained in step 2. Plot the after-RX eye diagram. Comment on the difference 

between your results and the adaptive one. Be quantitative by calculating the MSE of eye height / 

width. The example adaptive tap values and after-RX eye diagram are shown in Figure. 2.  

 

 

Figure 1. Adaptive and manual DFE equalization in ADS with RX_Diff 

 

 

Figure 2. Eye diagram after adaptive DFE equalization.  


