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Silicon correlation for critical path of 3DIC Al chip with Tempus—PI

Yu Jinjin', Yan Zhichao',Zhang Qianyi®, Chen Zefa’
(1.Shanghai Enflame Technology , Shanghai 200000 , China ; 2.Cadence Shanghai , Shanghai 200000 , China)

Abstract: When we use traditional timing signoff (STA) with a proper margin or derate for voltage variations, it will help us to
cover most scenarios of real silicon. But as chips are designed larger and larger, features of hardware and software increase more
and more, we see some critical cases will lead timing to fail caused by IR drop, even if IR analysis is under criteria. Now, most
of our designs such as Al chips are designed on 12 nm, 7 nm or less, with a 3DIC interposer. IR drop analysis is more and
more complex and important. Meanwhile, timing analysis with IR drop is request. Tempus Power Integrity provides a true signoff so-
lution for concurrent IR drop and timing, which helps us find the real critical timing path with voltage sensitive. And this simula-
tion results are well correlated and verified by silicon testing.
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(1)Lower slew threshold : 20%

(2)Upper slew threshold : 80% , IR ,
(3)Input threshold : 50 % STA ,
(4)output threshold : 50%

timing — aware IR - drop

’ ’

- o Tempus—PI o
, 4
o llJo 12 nm AI
) S, 2 600 pmx2 700 pm, 2IM
) , o floorplan 3 o
2
RC 2 ,
40 nm 28 nm 16 nm
7nm  5nm, 3 ) ,
R o
12 nm IR IR
3 Tempus-PI
, Tempus —P1
’ IR 3 S floorplan
EIV (Effective Instance Voltage) Al )
. timing lib o
,STA , 0
IR—drop aware  timing o STA 5
timing window
power & IR . s derate
Evolution of Metal R and C per Layer Cell Delay vs Voltage
2 500
— B AE R ICEER VTincn
i ———aE 5 000 — BRETEAER Vo
=== FRAERICEEN VT
1 500
o
=
-— H
1 000
40 nm 28 nm 16 nm 7 nm 5 nm
dv/dV is much steeper at low 20
voltages
0
2 RC

) 2021 47 8 —57

http://www.chinaaet.com



ﬁ EE'?‘&* http://www.chinaaet.com
CadenceLIVE China 2021

uncertainty typical , 250
0.8V ° 200
4 o
150
300
10k
250
50
200
o
150
100 ] 5: = =
i s i
50 1T T
0 6 IR-aware STA
£ EEEEEEEE S EE LSS E
i 2000 puih
R R lack
B B R R I S - = I S slac °
S0 LT dodtng oy gg
Toc oo daddoddT I 8
4 ) 5 )
5 , 1 o 1
6 IR P1  P5, STA
IR . , IR — aware STA
, o o P5 case
o min—voltage slack o
IR o
S 1 IR -aware Tempus—PI
: Slack at Slack at
’ IV Tri—STA/ps IR —aware STA/ps
3DIC (interposer) Pl 0.682 9 83.834 33.1
o IR 5 ° P2 0.702°5 133.246 59.7
5 y y P3 0.704 3 51.812 -43.2
N P4 0.705 7 46.478 -27
P5 0.731 4 46.804 -131.1
9
,IR
o , vector
Tempus — Pl1 o
Tempus — PI ,
signoff IR o
[1] Cadence.Voltus IC power integrity solution user guide,
product version 21.10,472[Z].2016.
( :2021-06-23)
5 IR (1987-), ,
: R .
7 IR—-aware STA (1986-), ,
Tempus—Pl , IR : N °
STA o , (1979-),
6 . digital signoff ,

58 —www.ChinaAET.com

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





