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METHOD OF IMPLEMENTING A TIMING ENGINEERING CHANGE ORDER
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A method of implementing a timing engineering change order using smooth parametric curves includes
the steps of: (a) decomposing a plurality of timing violating paths of a circuit into a plurality of violating
path segments, each of which has gates; (b) computing a smooth parametric curve for each violating path
segment and computing a plurality of reference points on each smooth parametric curve; (c) computing a
fixability parameter for each gate of each violating path segment wherein the fixability parameter is related
to the distance between a corresponding one of the gates and a corresponding one of the reference points
corresponding to the gate; (d) choosing at least one gate for each violating path segment according the
fixability parameter of each gate; and (e) choosing a spare cell for each chosen gate and disposing the chosen

spare cell into the violating path segment of the chosen gate.
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A method of implemer'it-ing- _‘a timing engineering change order using
smooth parametric curves include.sx ihe steps of: (a) decomposing a plurality of
timing violating paths of a circuit ip_tb a plurality of violating path segments, each
of which has gates; (b) computing -a' smooth parametric curve for each violating

path segment and computing a plgiirality of reference points on each smooth
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parametric curve; (c) computing a fixability parameter for each gate of each
violating path segment wherein the fixability parameter is related to the distance
between a corresponding one of the gates and a corresponding one of the
| ;eference points corresponding to the gate; (d) choosing at least one gate for each
violating path segment according the fixability parameter of each gate; and (e)
choosing a spare cell for each chosen gate and disposing the chosen spare cell

into the violating path segment of the chosen gate.
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BROEE  BAHHRBER RIS LA LEFATDHE LTS
R ER CRBRYCEREZRAARGCALBREAORFE R
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# 1% % #: f& (signal imperfection) #Fv4% 48 8% & i# 4 (timing
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violations) o

— &M EF o AR M4 (timing criticality) &
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Whl o HE —BETHRABANAASHBELIHOHEAL
# (Sparecell) 4 E—EBHWFE/FEMR - L ¥ H=(GER
ARKRXZER g eECREAZER G — T# (Gate) D(i)
REAMH G LH/TF HeE (Delay): e(i,/)) EER A RME A
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( Static Timing Analysis; STA) M E 3% T % ¥ o4 48 & 1585
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EEPAHYTH L H g ER > ANAHGHREE TH (g4

“06) REMRBBLEKPAOAMH A HRER Ay W&
R A - HA AR AN LR EIR A, N > B it
BRAAH IR g B A G EEHR LM - A THYGssH
WAL G R E R Ay S0 B SbH A T gz R B U g3ty 1% E
#w AT -

EAEHRB T HTHR SOS RA-—MBRIHER LT
( minimum weight perfect matching) B - 2w B 9 A
7~ o) % % B ( bipartite graph) B = (G¢, Gs, Eg) * gci€Ge R & £
FIEERBELAER LA ZEROAHKH (FPTHEHETHES Y
) TgsieGeR FRFEEHA AMH o B EwW(G gsj) R B £
i g5 B H % IR - B UM ga B B A U g B H 42 &R
# 7 AT OB 4R K &R

S'(cilsp) = R(gei) — A(gs))

LA R 2% TE B &k E (shielding effect)
& # % & (loading dominance) # /T H - A X E R & &
kB HmN R L& F| N Proc. IEEE/ACM Int’l Conf.
on Computer-Aided Design (ICCAD)z #% x " ECO timing
optimization using spare cells and technology remapping | °
AT M4 TR DCP - KE%H# Ew(gugsj)) R AT
F M A X & T
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(0, S'(cilsp) = 0;
S (cils))

, S'(cils;) > 0;

(g 5.7) = | TS @IS @ls) > 0y ° kD)

§'(cils;)

1+— ,S'(cilsi) < 0.

| G adsors (edso <03 )

W(gcugs])e[oz] EREZHA LS LEKFE R
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<+ % # > gate sizing) > ZARNBERNA KR ERG L H R
BRBBEHELE (B A E &% B4 A » buffer insertion) -
BE F5H SO0 LALERBRER Nabsb¥EiE
A2 — 1% M E (Propagation property ) B b % 47 3R ¥ 4o
T -BELERBEE—BEABRBRERPUHLY AH WL
BHE (KRD) > t<min{Tyw)lgw €EPUJ)} Bl A ZERB
BREBEEPULHL M A SHRBBERE (Bh)t- /5 —#
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