University of Toronto, FRaculty of Applied Science and Engineering
Department of Electrical and Computer Engineering

ECE 1387F - CAD for Digital Circuit Synthesis and Layout Handout #4
Assignment #1 - Maze Router

September 1999 J. Rose

Assignment Date: September 22
Due Date October 6 (before lecture ¢as)
Late Penalty: -1 mark per day late, with total marks available = 10

You are to write an implementation of the FPGA maze router described in classyand ha
your program display its progress with X11-based graphics. A graphics package is
provided for those wrking in the C language. Please note that your program must be able
to run on a SUN/Solarisavkstation, or Whdows 95.

You should use the FPGA architecture described in class, as illustratedrbéie figure

on the n&t page. The figure shas the pin numbering scheme, and the X,y position
scheme. Note that the entire switch block is nowshqust some of the connections.
Make sure that you understandahthe complete switch block looks, foryavalue of W

Your program should takinput from a file that has the folog format:

The first line consists of one iger, n, where n is an inger gving the n x n dimension of
the chip in logic blocks. The grid cells are numbered from 1 to N in each dimension.

The second line indicates the number of tracks per channel to use, W

The net set of lines hee the form “X1 Y1 P1 X2 Y2 P2”. Each of these lines a pair of
pins to be connected. The first pin is attached to the block at location X1,Y1, and uses pin
number P1, where P1 =1, 2, 3 or 4. The second pin is specified in the same manner by X2,
Y2 and P2. This list is terminated by the pair -1 -1-1-1-1-1.

Example input file:

10 (10 x 10) grid

3 (3 tracks per channel)

124441 Pin 4 on block at (1,2) connects to pin 1 at (4,4)
334893 Pin 4 on block at (3,3) connects to pin 3 at (4,8)
-1-1-1-1-1-1 (end of pin pair list)

You should display the progress of your algorithm as it routes each step for each
connection using a graphics displ&dandout #5 gies details of a graphics package that
you can use with the C languageuymay use another package and language as long as
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it runs on a SUN sparcstation under X11R5 or wivgl05.

You should test your program on the fallog test files located in on the web page
www.eecg.toronto.edu/~jayar/courses/ecel1387/alltestfiles:

fcctl, fect2, feet3 and fect4
You are to find the smallest &lue of W for which those circuits will route successfully

What to hand in:



1. Alisting of your program.

2. The location of the >ecutable file (where in your home directory), with
instructions on hw to run it. Male sure that the permissions on the file are set so
that aryone can run it. Qnf you dont have an EECG account, hand in a flgpp
with a windavs 95 &ecutable.

3. A paper plot of the results from the four test files. The graphics packags gta
to do this. Include a discussion of the results ang atempts you made to
improve the results.

4. The smallest number of tracks/channel (W) that your program could successfully
route those circuits irBe sure that you understand this your program should be
capable of arying the number of tracks per channel, and you are required to find
the smallest number of tracks per channel that you program will successfully route
the circuits in. ¥u are encouraged to try and reathis number as small as
possible by emplang especially cieer algorithms.

5. The most important part of what you hand in is e-page description of the flo
of your softvare, describing the major routines and data structures, anthbp
interact. Where you wereaded with choices in your implementation of the
algorithm, indicate what choices you made, ang.wh

Be sure to mak all the releant directories readable.



