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OpenSTA is open source, meaning the sources are published and can be compiled locally. Derivative works are
supported as long as they adhere to the GPL license requirements. However, OpenSTA is not supported by a public

community of developers as many other open source projects are. The copyright and develpment are exclusive to
Parallax Software] OpenSTA does not accept external code contributions.
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XTI TERTTAERRYZERT, EMIibEFEITERLUTIES. e

vector ("LOOKUP_TABLE_1x1x5") {

FRVASINERE, ERGIHRESRMERER  © 0

index 2("0.900"); /* Output capacitance */
index_3("5.079e+00, 5.093e+00, 5.152e+00,

BER, EURSHIUNERESOTHASMEMER

values ("-5.784e-02, -5.980e-02, -5.417e-02,

E{Jia:é%o ) -4.257e-02, -2.184e-03");
o [EITIA IS
(A ENLDM/CCSEATTIERY | FRARIGES EEESES o .

timing ()
~ related__pin : "INP";
> 9 I I/ \ Q:I: timing_sense : negative unate;
I / ’n o rise_transition(delay template 3x3) {
index 1 ("0.1, 0.3, 0.7"); /* Input transition */
index 2 ("0.16, 0.35, 1.43"); /* Output capacitance */

1.43 */\

2 o values (/* 0.16 0.35 1
N /¥ 0.1 %/ "0.0417, 0.1337, 0.4680", \
() n 1 ' I /* 0.3 %/ "0.0718, 0.1827, 0.5676", \
/¥ 0.7 %/ "0.1034, 0.2173, 0.6452");
)
~
li
’ -

fall transition(delay template 3x3) {

= é index 1 ("0.1, 0.3, 0.7"); /* Input transition */
q index_Z ("0.16, 0.35, 1.43"); /* Output capacitance */
Y ~ N - values ( /* 0.16 0.35 1.43 */ \

/*0.1.%/ "0.0817, 0.1937, 0.7280", \

F210.3%/ "0.1018, 0.2327, 0.7676", \

/% 0.7 %/ "0.1334, 0.2973, 0.8452");
}
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v propagation(Slew, Delay, AT, RT)
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X FrHierarchy W % Fldeffi A

Fentti i) setup/hold 3 #i v v v
S FENLDM/EImore 2 v v v
SCHRFCCSHLYR AR Y v x v
S IS T S A A AR [ i v x v
X Fesdf b x x v
ocVv v v v
AOCV v 4
POCV X x v
% HL K307 & IRDrop 73t x X x
Hierarchy 7 #7 x x 2
Crosstalk /3 i1 v x x
clock gate /73 #T v x

Latch7#fr x x
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VCDE UM 2 ik v x v
Toggle/SP{L % v x v
BN TFEIT AT v % v
S FFIRDrop43#t % % v
XHFEMrHi X x v
X FFCycle K I Th#E M x x x
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ﬂ Distance

Electronical Detail-routing Global-routing
@ Wire delay Logic stage \Ki“.' l“'"gth Wire delay L"lgi“ ““tg” Wire length
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reg [31:0] acc: Architectural Design , Chlp
reg[15:0] ir; o e
always _———-——_._.____1___—
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FisiE—: NLDM&EImoreiERfitEl

o NLDM(Non—Linear Delay Model)

Timing path FF2

Combingtional T A D Q— f_
logic — ) | C
CLK1 Ff
’7 ICOH
CLK2

> FAgEBITinput tran5|t|oniF|I|output loadEEE

NLDMZE3KENdeleyERVBEERATHEE, REEE, THRZMH
fRENAIE.

Z4 (0098, 0.03,0.227)
(0.098, 0.06, 0.234)
_af':'/"'i‘--
0.587,0.03,0.323) — i |
-,
~(0.587, 0.06, 0.329) i 2 - . . :
Z=A+B  X+C+»Y+D+X+1}
o S AL
0.05
1l 0.0 0.06 0.09 0.12 0.15
_ﬁ/ 2 2
N /
£
& g
i
=  1.07 = - s o

J

—cellZER}1=EY
BRSNSl BRI, EATHE, TSR

ainput transitionfloutput load,

pin (OUT) {
max transition : 1.0;

timing () {
related pin : "INP1";

timing sense : negative unate;
cell rise(delay template e
index 1 ("0.1, 0.3, 0.7")] /* Input transition */

index_2 ("0.16, 0.35,

values ( /* 0.16

/* 0.1 */ "0.0513,
/% 0.3 % "0.1018,
/% 0.7 %4 10,1334,

}

cell fall(delay templa
index 1 ("0.1, 0.3, 0.
index 2 ("0.16, 0.35,
values ( /* 0.16

/*0.1*/ "0.0617,
/*0.3*/  "0.0918,
/* 0.7 */  "0.1034,

}

1.4%"); /* Output capacitance */

0.35 1.43 */ \
0.1537, 0.5280", \
0.2327, 0.6476", \
0.29734 0.7252");

te 3x3) {

7"); /* Input transition */

1.43"); /* Qutput capacitance */
035 1.43 */ \

0..1537; 0:. 5280™,. "\

0.2027, 0.5676", \

0.2273; 0.6452") ;



FisiE—: NLDM&EImoreiERfitEl

° Elmore

[ShES

J

G IERTTREY

LMD RN —AE, ATLUREILSRIGERTER, BREIEAFERERTRI LR,

FF1

Timing path

CLK1

Combinational
logic

CLK2

~

Rl Rl 1

LWI“’WT“’W‘_E
o I Tw T8

rc tree model
T:n =C,*R,

FF2 .

Al q L TéT J Tag» =C,*R, + C,* (R, +R,)

*D_NET *5423 2.69358
*CONN

*1*14207:D I *C 21.7450 94.3150 1
*1*14205:D I *C 21.7450 90.4900
*1*14211:Q O *C 21.4900 83.8800 *D DFFQX1

*547:12722 0.202686 T R
*5116:10594 0.104195 —
19552 0.208867 dn

423:10107 *
3:10107 *5265:9483 0.0225810
9668 0.0443454

3:10107
423:10107 *5314:7853 0.120589

S ef —— > 7 *5423:1021 09:996 0.0293744
- p 8 #5423:10212 *5187:7411 0.526945
9 *5423:14640 *6577:10075 0.126929
10 *5423:10213 1.30707

s,
ll

*RES
1%5423:10107
2 %5423:10107

*5423:10212 2.07195
23:10106 0.340000
23:10211 0.340000
23:14640 1.17257
23:10213 0.340000
207:D 0.0806953
*14205:D 0.210835
*14211:Q 0.0932139

3
4
5
6
5
8
*




TS = CCS&ArnolidizER} e

e CCS (Composite Current Source) ——E 5 cel IZERTHERY
> BT BRI A E(E, "ILASRENZIFKiEcellfislewFIDelay,

________ FE1 . _Timing path FF2 pin (OUT) {
47 inati s timing () {
B ’,Q/ Com:)on;?ctlonal 2o Q— f— )TD related pin : "IN"-;
. Iccff output_current fall () {
CLK2 ’7 vactor ("TOOKUP TABLE 1x1x5") {
Ireference timel: 5.06; /* Time of input crossing
L/‘ threshold */
index 1("0.040"); /* Input transition */
index_2("0.900"); /* Output capacitance */
Voltage vs Time index 3("5.079e+00, 5.093e+00, 5.152e+00,
5.170e+00, 5.352e+00™);/* Time values */
1.2 /* Output charging current: */
11 values ("-5.784e-02, -5.980e-02, -5.417e-02,
1 -4.,257e=02, =2.184e-03") ;
0.9
— 0.8
e
a0 0.6
=05
= 04
0.3
0.2
0.1
0
3.115 3.12 3.125 3.13 3.135 3.14

Time (ns)




TS = CCS&ArnoldiZER} e

o Arnoldi—— EfEHHEELIERER
>[REEESTE, BIIWEArnoldilEsRrE, RENRGEMEY, SILAGe/NSZRUAERFER, HTnHELk
SORfETEWRRRMO e, TLURERSERERTZER,
__ 1p e . Combinational IR Ly ol Slage
CLK1 - el N a ’ e
B i -

CLK2 rc tree model

T T T 1T
T

f

*D_NET *5423 2.69358

*CONN

*1*14207:D I *C 21.7450 94.3150 dx(t)
*1*14205:D I *C 21.7450 90.4900 C
*1*14211:Q O *C 21.4900 83.8800 *D DFFQX1

=—-Gx(¢7)+ Bu(?)

*CAP
1*5423:10107 *547:12722 0.202686

2 *5423:10107 *5116:10594 0.104195 y(l’) —_— LTX(t) . ‘/ N
3 *5423:10107 *5233:9552 0.208867 - /e’
*5423:10107 *5265:9483 0.0225810

5*5423:10107 *267:9668 0.0443454 ] El
*5423:10107 *5314:7853 0.120589 1 1 G 0) I
-

4
6 E -
7 *5423:10212 *2109:996 0.0293744 A=-G Cb=G B
8 *5423:10212 *5187:7411 0.526945 Y/
9 *5423:14640 *6577:10075 0.126929 b x' %E(ﬁ \R ﬁﬁ)
10 *5423:10213 1.30707 L]

v H

‘RES KX VY
1*5423:10107 *5423:10212 2.07195 u : % YJI[J

2 *5423:10107 *5423:10106 0.340000
3 *5423:10212 *5423:10211 0.340000

T Va A
5423:10212 #5423:14640 1.17257 Vg = AV (W) Npveavy S . B i iﬁu )\%E lz$
5%*542, -

3:14640 *5423:10213 0.340000 vy I

4
6 *5423:10213 *14207:D 0.0806953 =
7*5423:10211 *14205:D 0.210835 1 O O | ':[ I ’—‘1 k
8%5423:10106 *14211:Q 0.0932139 L) y g E‘

*END

.spef —




ZIFSHE=: OCV

e OCV(On Chip Variation, HF_LE{RZE)

On Chip Variations, &Mt Hdie AR ERIZERT KL,
FERNEWMEAZE (PVT) 81&:
> ST ZR98EN;  (Process)
> (SEEERSEMBERE], mEEAME; (Voltage)
> ARNEREA—E, (Temperature)

o B{KRSCHL

ﬁﬁ)t'i%.iiset_timing_derate/fﬁ%\&% set timing_derate -net delay -early 0.915
derate{g, ISTATEITEATIIERIZ, 2K g E?“‘?”g-ge'"aie e e aais
A2 4 Z A&z - : py set_timing _derate -cell_delay -clock -early 0.
%EE”{IHT{#KappIijMEleerateiUEg set_timing_derate -cell _delay -clock -late 1.0395
{Ii[_E.Hj{EJ:Eo set_timing_derate -cell _delay -data -early 0.8195

set_timing_derate -cell _delay -data -late 1.0765



