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1 Intr oduction

The purposeof this problemis to build a StaticTiming Analysis(STA) Tool for synchronoussequential
circuits. The STA provides “accurate”timing information for all timing pathsin the circuit by tracing
critical paths,andcalculatingmaximumarrival timesto pointsof interests.It alsousesthe valuesin the
critical pathsto evaluatethedesignconstraintsandcreatea timing reportwhich findsviolationsof design
constraint.Theinputsto theproblemcontaina verilog file anda constraintfile. Theverilog file describes
aninterconnectionof library cellswhosedelaysaregiven.Theconstraintfile describestheclockperiodand
requiretime for all outputs,from whichonecancalculatetheslackvaluesfor eachoutput.

To simplify the formulationof this problem,a library (in the following) with a setof library cellsand
thecorrespondingdelaysaregiven. Thedelaymodelis assumedto beconstant,i.e., thedelayof a pathis
equalto summationdelaysof all cells in the path. All otherdelayssuchasthe connectiondelayandthe
transitiondelayareneglected.Also, falsepaths(underfloatingmodemodel)shouldalsobe identifiedand
excludedin thecalculationof circuit delay.
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Cell name Cell function Cell delay
INV1 !a 1
INV2 !a 2
NAND2 !(ab) 2
NAND3 !(abc) 3
NOR2 !(a+b) 2
NOR3 !(a+b+c) 3
DFF D flip-flip setuptime andhold timeareboth1

andclk to Q delayis 1.

2 Input

Thefinal resultsof this problemareto becomparedwith theresultsof DesignTime (Synopsys.)All input
andoutputformatsaresimilar to thosein Synopsys.

� Gatelevel net-list.(A verilogfile)

� Constraintfile. (A scriptfile)

Example:

� Gatelevel net-list.

...
input input0, input1;
output output0;
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wire net1, net2;

INV1 U1(.a(input0), .z(net1));
NAND2 U2(.a(input1), .b(net1), .z(net2));
NOR2 U3(.a(net1), .b(net2), .z(output0));
...

� Constraintfile.
setmax delay0 -to all outputs();
Createclock-period10 -nameclk1;

3 Output

Similar to the report timing in DesignTime. Setup/Holdtime violation reportfor eachnet on the critical
path.(DesignTimeoutputformat)

Example:

Startpoint:
Endpoint:
PathGroup:CK01

Point Fanout Incr Path
... ... ... ...
Z (net) 6
ABC/I(BUF) 0.21 1.74
ABC/O(BUF) 0.78 2.52
... ... ... ...
datarequiredtime 81.75
... ... ... ...
dataarrival time -15.45
slack 66.30

4 Language/Platform
� Language:norestriction.

� Platform:SUN workstation(Sparc)is preferred.

5 Evaluation

Theresultsareto becomparedwith theDesignTime. Themoresimilar to theDesigntime,thehigherscore
is given.Falsepathidentificationis aplus.

6 Questions

Pleasereportany questionsregardingthis problemto cad@cis.nctu.edu.tw with the email subject
“CAD Contest:Problem6.” Yourquestion(s)will beansweredin two weeks,andtheQ&A’swill beposted
at thecontestwebsite
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