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Timing Information Extraction of Standard Cell Based on Hsim
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(1 Institute of microelectronics, Chinese Academy of Science, Beijing 100029, China;
2 University of Chinese Academy, Beijing 100049, China)

Abstract: In order to quickly and accurately extract the timing information of full-custom standard cells, a method of
extracting timing information of standard cells based on Hsim is proposed. After the design of the full-custom
standard cell layout, it is necessary to simulate the standard cell in different load, input transition time and the
fastest, slowest and typical cases, to obtain the accurate timing information. Taking the standard cell of D flip-flop
as an example, this paper introduces the process of quickly extracting the timing information of standard cells by
using the measurement script based on Hsim. The results show that the method achieves fast and accurate extraction

of the timing information of standard cells, and the measurement results provide guidance for the use of standard
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cells.
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PRI
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Start RVE
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B, THRATLL A 358 TR s i e 280 S

DA 55 D fish 4 8 8 S7 8 [R] 24 91] , S22 B AR SC A
5 VU ER 4y - set_environment s modify £ measure.
71 set_environment AR B A B3 ESEL . modify
SCAAFRR A £ A 855 2 50 1Y) TR 1 0 s B A S A
measure, JHAb BT AF AR S0 9 S dIE
pex. netlist DA B & 45 S 1 S0 result. log.

set_environment 3L AT UAR 4f 55 b 75 22 1% &
T E AT 5 S50 A5 07 B 5 A
JE i 5738, T2 DL RAE S 4 A B R T T X
set_environment JAIA SCH: rp R 2318 A4 LU RE.
£ 1 /bin/bash /A B B2 F 1642, /modi-
fy 03.6 5f tt2n500p /ENFEIRE 0. () H
R 3.6 V,n# 5IF, T. 2./ tt, CLK %y A% i
[a] 2 ns DA X D &y AR [E] 500 ps, 38 modify
JAAS A S T 5 L2 A G IB A7 i 4 ok 58 JSAS [ 45 5
WS HINBOE

Hy T 5 U Is A7 5 L A e T A LA
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modify SCHAE SO SO H i 2880 SR 5 KRR SC
5 A 3] measure SCH BRI A]. R T J& X measure_
template LA Jz modify SC{4 i ¢ B #8 43 o A 4F LA
fil FE.

(Dmeasure_template XA

include ".. /models/spectre/hlmc_ 65nor _ 1v33 _ vOpl _

spe. lib" section=corner

/L R AT ELRE R P K BB B8 corner
include "dff. pex. netlist"

SR EA SRR %

. param HSIMVDD = HSIMVDD_T

// B & HSIM {5 B L 25 HSIMVDD_T

. param HSIMSPEED= 0

/BB FRE

. param HSIMBISECTION = 1

/) SR A3 EEA  TE S R AR R S

. param delaytime = opt(50. On, 50. On, 80. On)

// BEE S delaytime BZEALIE L IR TE N 50ns . fie/)y
{HA 50ns, Hx KA~ 80ns

. param CK_transition = CK_transition_t

// %8 CK_transition Z5{H

. param D_transition = D_transition_t

// B D_transition Z5UH

. temp = temp_t

/BB B B temp_t

xI1 (D CK 0 vee! out ) dff

// B dEf

CO (out 0) capacitor c=output_load

// %€ St 51 8B40 output_load

* % % % % x % x ¥ IKHHAES % x % x % x % %

VinCKO0pwl0019n0

‘CK_transition+19n HSIMVDD_T

‘CK_transition+19n-+20ns’ HSIMVDD_T

‘CK_transition+19n+20ns+CK_transition’ 0 ‘CK_tran-
sition+19n-+20ns+CK_transition+20n’ 0 ‘CK_transition—+
19n+ 20ns + CK _ transition + 20n + CK _ transition” HSIM-
VDD_T bisectparam=1 //RE CK W AE S IE

Vd D 0 pwl 0" 0 ‘delaytime 0
HSIMVDD_T

HSIMVDD_T D_

transition+delaytime—+30n—+D_transition’ 0

‘D_transition+delaytime

D_transition+delaytime—+30n

bisectparam=1

//BEE D AR S HOE

* % ox % % x % x % x % MRS % % % x % x % %
. tran 0. 1In 80n sweep optimize=opt result=maxvout

model=optmod

// BUEBRS FAEERLA optmod

. model optmod opt method=bisection relin=1. 0e—3

/) R BRSO LR TR AL B0k S vk AR R
1. 0e—3

. measure tran maxvout max v(out) goal= 1from=50n
to=80n

// M 50ns—80ns Z [l 155 19 e KAE

. measure tran setuptime trig v(D)  val=HSIMVDD_
Tx0.5 rise=1 targ v(CK) val="HSIMVDD_T * 0. 5
rise=2

// M setup_time fI{E

. measure tranTckq trig v(CK) val="HSIMVDD_T *
val="HSIMVDD_T * 0. 5

0. 5 rise=2 targ v(out) rise=

1
/M Tek—q M{E
. measure tran minvout min v(out) from=50n to=_80n
// Mt 50ns—80ns Z [l 55 1 e/ ME
. measure tran Trise  trig v(out) val="minvout+0. 1
* maxvout rise=1 targ v(out) val='minvout—+0. 9 ¥ max-
vout  rise=1
// WA A5 0 A )
modify X/ T HE set_environment H1 ik H
805 LIRS 25008 SO A AS v AR L 8 S5 TR
W 25 RAFAEAE result. log SCHEH. Hip, sed iy
FHTFAE SO i AR grep & A IR U 26 3k 048 2R
SCAS R VERC AT FTER k.
@modify 3
echo temp $1 Vee $2 load $3 corner $4 CK_transi-
tion $5 D_transition $6 >>> .. /result/result. log
/4 ST B AR R AE result. log SO
sed - is/HSIMVDD_T/$2/g
.. /testbench/measure_template > .. /testbench/meas-

ure

// ¥ measure 1PN 2 measure_template 4, 3%
& HSIMVDD_T (¥l

hsim —spectre . . /testbench/measure —o .. /result/dff
—case 0 /847 Hsim 745

grep setuptime . . /result/dff. mt >>> .. /result/result.
log /¥ setuptime {32485 547 1 2 result. log

I LA B AR AR 3% 07 15 ) LAAR A 52 PR
i 2 A 2 XA S R TE set_environment A
SRR LIRS R L S AR HE R DT Y S5 1
. AR TAEGE R bR HE 0 e b oA M B L T )
JF 8005 B 207 17T LA 23 145 21 4 Fh s H
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plate A SO vb i) B A 5 LA SORH 56 1 15 5 Bl )
SEBRLRASE A [a] (9 0
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PR AR I R 35 L 1217 set_environment JAIA SO
RPA] SEBET (G FLAaL FE. T M2 280 CK _transition
(B E N 2 ns, 2% D_transition {Hi% &~ 500 ps
J& D fil & asET T B S 5 I B Is AT A R, Ik 1.2
iR,
*1 HIHEER
Tap/C  Ve/V  Load/F

Corner  Setuptime/s ~ Tekq/s Trise/s

0 3.6 1f if 258p 321, 1p 32. 6p
0 3.6 100f if 258p 567, 7p 562. 4p
0 3.6 5001 i 258 1548.8p 273L4p
27 3.3 1 it Mp 451p 385
21 3.3 100f tt 273p 760. 2p 694. 3p
27 3.3 5001 it Mp  197.3p  3368.5p
85 2.5 1f ss 342p 697. 5p 60. 2p
85 2.5 100f ss 342p 1217.8p  1139.9p

85 2.5 500f ss 342p 3262.9p  5485.1p

*k2 BHEER
Temp/C ~ Vee/V- Load/F

Corner  Setuptime/s  Tekq/s Trise/s

0 3.6 If ff %dp  9LIp  48.1p
0 3.6 100f ff %dp 732 1p  568.5p
0 3.6 5001 if 24p  1687.0p 2791.7p
27 3.3 If it 293 550.9p  57.2p
27 3.3 100f it 293 852.5p  703.9p
27 3.3 5008 it 23p  2034.4p 3460.7p
8 2.5 1f s 38p  151L5p  9L3p
8 25 100f s 38%p  202L0p 1162.2p
8 2.5 5001 s 386p  4000.0p 5 680.8p
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% L Tty » I T M AR T {H 562. 4 ps.

FHXFERZER BN T 50. 700, P 50 43 7% R IR A2 L
Xt gL RE YR .

4 HEFRIE

BRI BT (SR B B BT AL T 2 EE B
BERH A i B AR I B TC Y I R SR AT AR TR
AP A SCRAM D fil 4% B 705 2 o0
S A TR BT T RITH RS 800 E S AR E LA D fih
Keas 41 T R Calibre XRC 2 HU ] 2 A2
SRR IR T — BT Hsim §45 #8550
I P SR U7 k. A EE T 3CHRL7 1, AR SCd th iy o7
LT LURGE T 22 A 5 L T IR B2 80 HATfil
PR o AR BT 20 00 bR L HE AR A9 5 L SE B T
XIFRE S TTHEA T DR IR 7 28R U H Y. %07
B e P LA 3 214 M AL

S

(1] ZRYIR B/ NE. frifi o0 T2 SEER R T R i &
SEHLLT]. S F = 5L, 2007, 35(6) 1 12-15.

(2] XN te. WVHORPRE I RIS &
(T, v s 1 . 2003, 11(6) £ 32-35.

(3] TNV, SKRBEEL BRI . 5. UMCO. 18pm 574 i A v
BT B R B R 5E (], AR 2%, 2008, 38 (3):
349-352.

(4] i, FASEE 24T 55 E A LML b 50 AU Tl B AR
£t,2016.

[5] Calibre xRC User's Manual[ M]. USA: Mentor Graph-
ics,2009.

(6] FE2fh.307%. T hsim MEHEF AL ] HabF
H1.2009,30(3):18-19.

(7] SRARAE, ZIEME, X4 5, 55, CMOS Fruff B oo 5 15 B &%
Het s B m s sr (], #4538 4L, 2009, 26

(5): 83-86.
[8] TEIK HPKRLEFESEIRIMIID]. FifF. ZH
K2, 2010.

[9] HSIM Simulation Reference[ M J. USA.;: Synopsys Inc,2009.

EEE T

&A= 5,992 WA A, BFSE 7 17 A A B i
+t. E-mail ; houxiliang@ime., ac. cn.

EFER 5,972 BFR B R TT I R AR R A i A
AN DIEA ARl Iy e )



