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Timing-driven method for detailed placement
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Abstract; To cope with the timing problem of placement in the very large integrated circuit, a timing-driven optimization method for placement
was proposed. Firstly, the design was analyzed by a timing evaluation tool and the timing violation paths were collected. A rough placement method
was used on the moved cells between any two successive fixed cells in those paths to smooth the nets. After that, a detailed placement based on
quadratic timing model was used to optimize the timing characteristics. For the given benchmarks and the evaluation method in ICCAD 2015

contest, the experimental results show that both the worst negative slack and the total negative slack are improved, and the overall timing

performance is improved by 45 ~350 min.
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Fig.2 Process of timing driven placement
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Tab.3 Results of top 5 team in ICCAD 2015 contest
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T swgng =2 0ywng = 1ty =50, = 1, displ =200 pm,

[9]  Guth C, Livramento V, Netto R, et al. Timing-driven

%}% S'Zﬁﬁ( ReferenceS) placement based on dynamic net-weighting for efficient slack

histogram compression [ C ]//Proceedings of the 2015

[1] SR, ZEHE, . — A PERRER S A I R k[T ] Symposium on International Symposium on Physical Design,

[ B BT R2f2Ed, 2001, 23(2) : 71 -74. 2015 141 -148.
GUO Yang, LI Sikun, YANG Qiang. An algorithm for [10] Viswanathan N, Huang S H, Lin R B, et al. Overview of the
performance-driven timing-planning [ J]. Journal of National 2015 CAD contest at ICCAD [ C ]//Proceedings of IEEE/
University of Defense Technology, 2001, 23(2): 71 - 74. ACM International Conference on Computer-Aided Design,
(in Chinese) 2015; 910 -911.

[2] Kim M C, Hu J, Viswanathan N, et al. ICCAD -2014 CAD [11] Ajami A H, Pedram M. Post-layout timing-driven cell
contest in incremental timing-driven placement and benchmark placement using an accurate net length model with movable
suite [ C ]//Proceedings of IEEE/ACM International Steiner points [ C ]//Design Automation Conference,
Conference on Computer-Aide, 2014 361 -366. Proceedings of the ASP-DAC 2001, Asia and South Pacific,

[3] Kahng A B, Lienig J, Markov I L, et al. VLSI physical 2001 : 595 -600.
design: from graph partitioning to timing closure [ M ]. [12] Choi W, Bazargan K. Incremental placement for timing
Dordrecht, NLD:  Springer Publishing Company, optimization[ C]//Proceedings of International Conference on
Incorporated, 2011. Computer Aided Design, 2003 ; 463 —466.

[4] Agashiwala N, Upadhyay S P, Bazargan K. t-QuadPlace: [13] JungJ, Nam G J, Reddy L, et al. OWARU; free space-aware
timing driven quadratic placement using quadrisection timing-driven incremental placement| C]//Proceedings of the
partitioning for FPGAs (‘abstact only) [ C]//Proceedings of 35th International Conference, 2016.

ACM/Sigda International Symposium on Field-Programmable [14] Marquardt A, Betz V, Rose J. Timing-driven placement for
Gate Arrays, 2016 284. FPGAs [ C ]// Proceedings of the ACM/SIGDA eighth

[5]  Brenner U. VLSI legalization with minimum perturbation by International symposium on field programmable gate arrays,
iterative augmentation [ C ]//Proceedings of Conference on 2000 203 -213.

Design, Automation and Test in Europe, EDA Consortium, [15] Viswanathan N, Nam G J, Roy J A, et al. ITOP:integrating
2012 1385 —1390. timing optimization within placement [ C ]//Proceedings of

[6] Dutt S, Ren H X. Discretized network flow techniques for International Symposium on Physical Design, 2010 83 —90.
timing and wire-length driven incremental placement with [16] Huang C C, Liu Y C, Lu Y S, et al. Timing-driven cell
white-space satisfaction[ J]. IEEE Transactions on Very Large placement  optimization ~ for  early  slack  histogram
Scale Integration Systems, 2011, 19(7): 1277 —1290. compression| C]// Proceedings of the 53rd Annual Design

[7]  Flach G, Fogaga M, Monteiro J, et al. Drive strength aware Automation Conference, 2016 81.
cell movement techniques for liming driven placement[ C]// [17] Elmore W C. The transient response of damped linear
Proceedings of the 2016 on International Symposium on networks with particular regard to wideband amplifiers [ ] ].
Physical Design, 2016 73 - 80. Journal of Applied Physics, 1948, 19(1) : 55 —63.

[8] Ren H X, Pan D Z, Kung D S. Sensitivity guided net [18] Kim M C, Jin H. IEEE CEDA / Taiwan MOE, ICCAD 2015

weighting for placement-driven synthesis [ J ]. IEEE
Transactions on Computer-Aided Design of INTE, 2005,
24(5) . 711 -721.

Contest [ EB/OL]. [2016 - 10 — 01 ]. http://cad-contest.
el. cycu. edu. tw/problem_C/default. html.



