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Solution to aging timing analysis based on aging characterization
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Abstract: In this paper, an aging standard cell library considering both BTI(Bias Temperatrure Instability) and HCI(Hot Carrier Injec-
tion) is obtained by an advanced characterization method based on Cadence Liberate + Tempus solution, which can be used by
Tempus to perform Aging—aware Static Timing Analysis(Aging—aware STA). Compared to setting a flat derate to the circuit, the aging
library indicates the timing information of a certain range of aging stress conditions for different arcs of different cells, which optimizes
PPA (Performance/Power/Area)of the circuit. In addition, only one library is invoked making STA simpler and easier to operate.
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2.4 Advanced Aging—aware STA

STA
(Flat Derate) ,

’

(Total Negative Slack , TNS)
PPA (Performance/Power/ Area)

, TNS,
PPA , (0.9 V,105C,10 )
(Setup) TNS 1 ,
TNS 190, TNS
124, 35%
1 Advanced Aging—aware STA
Flat derate ~ TNS
Flat derate  Advanced Aging—aware STA  Delta
Setup TNS 190 124 35%
3
Liberate
BTI  HCI, ) )
(1)
(2) SPICE

, Aging —aware STA

Aging—aware STA | ,

(3) TNS
TNS , STA
, PPA .

[1] JI Z,CHEN H,LI X.Design for reliability with advanced
integrated circuit (IC) technology : challenges and opportuni-
ties[J].Sci. China Inf. Sci.,2019,62(12):1-4.

[2] ULLMANN B,JECH M,PUSCHKARSKY K,et al.Impact of
mixed negative bias temperature instability and hot carrier
stress on MOSFET characteristics— Part | : experimental []].
IEEE Trans. Electron Devices,2019,66(1):232-240.

[3] , . MOS ( JIM].

( 9 )

http://www.chinaaet.com



http://www.chinaaet.com ﬁ EE'?‘&)R
CadenceLIVE China 2022

signal bump 3 1.35 GHz PPA
’ 2D 3D 1%
) , 25% /pm 12001200  800x800x2 11.2
33% , signal bump , 10 860 WNS/ns -0.288 -0.152
15 402, o TNS/ns -9 282 -1054
6 /GHz 1.062 1.198 13
Integrity 3DIC EFS fmW 3378 3292 23
PPA
2D ’ PPA ’ 2 ' 2P PPA( '
3 ’ ' . ) , 12% .
° 11.2% . 2.5% o
2 1.25 GHz PPA
2D 3D 1% [1]
/pm 1 200x1 200 800x800x2 11.2 [D]. : ,2019.
WNS/ns -0.24 -0.117 ( :2022-06-20)
TNS/ns -4 126 -22 .
/GHz 1.01 1.133 12 (1995-), ) i
/mW 2 961 2 868 3.2 .
: Integrity 3DIC EFS (1985-), :
, HITOC Design Kit ; : °
T S G S S S S S S S S S G O S O S SO U SV SV S P S
( 50 ) HBM2e 3.2 Gb/s, o
il [1] Cadence OrbitlO reference guide version 17.4[Z].2019.
[2] Cadence Innovus user guide version 20.10[Z].2020.
[3] Cadence Innovus text command reference Version 20.10[Z].
a i 2020.
( :2022-06-20)
(1978-), , ,
I
- L o
"::u‘::"":‘::'v < , : Memory | Flash |
(1984-), ,
22 HBM ; :AiP o
G S PGS P G GO G VMG VO GG P G G OGS PR S GO G PN G G OS ORS P G G OS OSSP G G PSP S G oSS PR SHOP G SOV SO W
( 54 ) [7] ZHANG Z,WANG R,SHEN X, et al.Aging—aware gate—
level modeling for circuit reliability analysis[J].IEEE Trans.
: ,2008. Electron Devices , 2021 , 66(9) : 4201 -4207.
[4] SCHRODER D K.Negative bias temperature instability(NBTI) . ( .2022-06-20)
physics , materials , process ,and circuit issues[J].Tutorial IRPS, .
2005 : 67-74. (1993-), , ,1C ,
[5] .PMOSFET NBTI [D]. .
,2014 : 54-56. (1990-), c

[6] LI E,ROSENBAUM E,TAO J,et al.Hot carrier effects in
nMOSFETs in 0.1/spl mu/m CMOS technology[C]//Relia—
bility Physics Symposium Proceedings , 1999.37th Annual . (1981-),
1999 IEEE International .IEEE | 1999 . 253-258.

s

, G

) 2022 48 8 — 59

http://www.chinaaet.com



http://www.chinaaet.com

hRAX 7= BR

ZAEH A, KRBT FE & W EAEER BT (o THA LAY
&, LAZKRT|H @R BETIM. LARFNDATFIZE L. ILh.
FFRATIE S ML, RERTPFERZ, FE—WEFENLE TR
TG AEE A KFERB L,

AEHA, AL LEZRBE T B2 HEE (CNKL). 773K
FHifRS-F 6. F AP SR E (45 ). DOAT. £E (&5 A4&
T8N IST B AFEFARIR M SR B 52038 A LK.

st F ik BB B AT A SRR R LA . AR FAA, KT
PRI —4) ok Bk AT R IE B ARz

R

CRETFRORNHD) Jn
F E TR R REH R A R NPT

http://www.chinaaet.com





