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A method for Clock Selection in High-Level Synthesis
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ABSTRACT

Clock selection has a significant impact on the performance and quality of designs in high-level
synthesis. Almost systems require that the clock length is required prior to scheduling, the best value of
the clock can be found only after evaluating different schedules. In this study, we presents a scheduling
method that works simultaneously with synthesis by selecting a clock from a chainable operation set. Our
scheduling algorithm is based on list scheduling and executes chaining considering bit level delays based on
selected clock period. Experimental results show that our method improves the performance by 18 percent.
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Fig. 1. Delay values of an adder, a
multiplier, and several chained operations
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Fig. 3. Effect of clock period on scheduling
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stepl: Select the clock period
step2: Calculate priorities for all nodes
step3” Build the readylList
step4. While (scheduling is not completed)
stepb.  for (each node n in Ready list)
Find chainable OP with n
end for
step6: While(under RC [] chainable OP)
Schedule the highest priority OP
end while
step7. [multi-cycle is allowed)
for(scheduled node in the readyList)
iflexists available resource)
Execute multicycle chaining
end if
end for
end if
step8: Increase control step
step9: Update the readylList
steplO: end while
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Fig. 5. Scheduling algorithm
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Table 1. Total slack for each dlfferent clock
clk O e T I B B S e
mum, 2 11 5 9 2 3
6.67 0 631 19 164 158 03 19.87

7.03 036 0 262 236 23 103 21.51
1144 | 477] 441 (11181112 984 65.71
117 503 467 026 011641036 70.39
1176 | 5.09 473 032 006 01048 47.95
1304 | 637 601 16 134 128 0 29.31
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Table 2. Clock selection for resource constraint

clk | mum ek, i) Without RC [ RC(+:3, #:2)
T e Time Re d, [Stack,,,(clk) el Time Re d, [Slack,,,(clk)
6.67 | 2 |19.870 0.965 23.272 0.3220 7.757
7.03 | 1 | 21510 0.983 25.323 0.114 2934
1144 | 5 | 65.710 3.297/167.684 1.197) 83.723
11.7 | 0 | 70.390 001 0.772 0.003 0.259
11.76| 2 | 47.950 2.94 153.465 0.495 25.854
13.04| 3 ]29.310 7.842263.151) 1.965 65.949
Scheduling result without resource constraint
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Fig. 7. Scheduling result without resource constraint

Scheduling result with resource constraint(+:3, *:2)
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