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CaMbI/ LULMPOKUMN CNEKTP peLueHnn

Nnatdopmbl Cucremsl PCB SoC
System Integration Power, Cost High-Speed Yield

Supply Chain Mgt Time-To-Market Global Design Complexity
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MapuwpyT npoektupoBaHus uncgpposbix CBUC

System

Vista

FormalPro PowerPro

RTL

Catapult HLS

Questa/Veloce

Oasys-RTL

Gate

Optimus-DS

Nitro-SoC

Calibre InRoute

BlueWave PI
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Calibre
DRC/LVS/PEX
Bias

SRAF

OPC

MRC

MDP

Mask

Tessent
(DFT)

TestKompress
LBIST
MBIST

© Mentor Graphics Corp.  Company Confidential

.
Menbor
A Siemens Business



UcuepnbiBatoLwjee MmoaenmposaHme Ha CUCTEMHOM
YPOBHEe C noMoLbio nnaaTtdopmbl Vista

nbpuaHoe
MoaenupoBaHue

o=

[IPC Communication]

Powger

i 1|

'] LY \ 1

W "1‘1, Atk It
Ty WU L A i
| *\', W J‘»_J‘ .‘l"l.iff‘ i "\"p\- b

T
) \
-

Vista TLM
Library Catalog

Non-Intrusive Trace

BupTyanbHbin
[TpoToTHN
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CucreMmHas sepudpukaumsa m cuites — Catapult HLS

KoHTposb owmnbokK
6e3 MoaennpoBaHus

[ eHepauu4
TectbeHya
Directed/random

KOHTpO/b
SKBMBAJIEHTHOCTU
C++ n RTL

Mentor Digital IC Design Solutions, January 2019

inFact
Portable
Stimulus

C++/SystemC
Design with
Assert & Cover

Catapult

Design Checker

¥

C++
SystemC
Verification

Catapult
Ultra Synthesis

CCOV HLS
Coverage

Area/Timing &
Power Optimized
Verification-ready
RTL output

Qualcomm
Google
NVIDIA
Photonation
Bosch

KOHTpPO/b MNOMHOTHI
NOKPbITUS

MoaenunpoBaHune RTL
Ha TecTbeHue
C++/SystemC
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UccnepnoBsaHue, oLleHKa U onTUMM3aLms
norpebaseMon MOLLHOCTHU € noMoLybo PowerPro

® JIy4lin MHCTPYMEHT AN AMHAMUYECKOU rutornat
ontmnMmn3aunin MOLLHOCTHU Reduction
— Jlngep Ha pbiHKe

— ABTOMaTU4YecKkas n py4yHast onTMMU3aLums

m bbiCTpas 1 ToYyHaa oueHKa MOLLHOCTU
— RTL v BEHTU/bHbLIN YPOBEHb

= Vcnonbsyetcs ARM, Samsung,
Broadcom v mHorumu APYrMMn KOMNaHnaMu!

POWERPRO

© Mentor Graphics Corp.  Company Confidential
Mentor Digital IC Design Solutions, January 2019

.
Menbor
A Siemens Business



KOHTpPOJ1b 3KBUBAJZIEHTHOCTU C NOMOLLbIO
FormalPro

Bepudgukaumm ASIC

MpoekTnpoBaHue RTL CuHTes TpaccupoBKa u
CTaTU4eCKUMn
HDL / BpeMeHHOoM ayls
Designer
RTL LEC

»| LEC
FormalPro FormalPro
P&R STA i
Nitro nglist Prototype

HEeTNNCT

Optimus

YBenuueHue
NOKPbITUA

PUDULIMPYET JIOMMYECKYIO SKBUBA/IEHTHOCTD
NMpOeKTa Ha pa3HbiX 3Tanax

© Mentor Graphics Corp.  Company Confidential ® |
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YHuBepcanbHaa nnatdopma byHKLMNOHANbHON
Bepudunkaumm Questae

[1paKkTNyeckn HeorpaHMYeHHas eMKOCTb NPOEKTOB
— bonbuwue ASIC, SoC, FPGA

— ARM/RISC SoCs, ceTeBble pelleHUsi, a3POKOCMUYECKNI CEKTOP, aBTOMOOUNbHAS
— TMonHodyHKUMOHaNbHbIM MHTEpdeNC ¢ Veloce/Strato

VERIFICATION

Bbicokas Nnpon3BOANTENBLHOCTb — Ha O4HOAAEPHbLIX U

CUCTEMax
— BobwrpoieaeTt Ha 90% 6eHuMapkoB
— bbICTpoe BpeMsi KOMMUAALMK, OTNAAKM N OLLEHKM NOSIHOTbI NMOKPbITUS QUESTA’

- UNIFIED
MHorosiaepHast 06paboTKka CyLEeCTBEHHO MOBbLILLAET MPOU3BOANTENBHO( SO ION

COVERAGE VERIFICATION
[MpOAYKTUBHOCTb M MOJIHOTA NOKPbITUA DEBUG y
— MeHemxep Bepudukaumm onTMMMU3NPYET pacnpeaeneHme 3aaay Ha
MHOrosagepHbIX CUCTEMaX U B obnake
— Camas 6bbicTpast oTnagka B UHAYCTpUM
— V|C‘-IepI'IbIBaIOLLI,a$I MOJZIHOTA MOKPbITUA N aHAIN3

MIXED PORTABLE
SIGNAL STIMULUS

CLOCK
DOMAIN
CROSSING

FORMAL

[NoanepXKa A3bIKOB U METOA0/I0MMM

— [opaep>xka BCEr0 MHOXECTBA S3bIKOB MPOEKTUPOBAHNS U BepudUKaLmm
— SystemVerilog-2015, VHDL-2008, SystemC-2.3, UPF-3.0, C/C++

— SV-TB, UVM, SVA

© Mentor Graphics Corp.  Company Confidential Mer“ar® |
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NMnatdopma annapaTtHou amynsauum Veloce Strato:
noaAep)XKa npoexkTos A0 15 Mapa. BeHTUNen

Veloce StratoM
Veloce StratoT ’ Veloce Strato2M

/
A $
.

Stratom
|

Lblllill;ulllllIVIWI_IT“

- YcKopeHue MoAKANPOBAHUA

— BHyTpuCXeMHas aMynauumsa
- BupTyanbHas nabopartopus
- Banupauumsa MO

9 Mentor Digital IC Design Solutions, January 2019



YckopeHHoOe MmoaenupoBaHue ¢ noMmoulbio Veloce

-~

&

Testbench
C/C++/SC
UvM/sv

N

p

SV DPI/UVM

-~

J

d *A -
@ C@G\Q‘J Systcm%zﬂog‘

10

Testbench

C/C++/SC
UVM/SV

&

Under Test

N

Design

J

SV DPI/UVM
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/E/oce

A S5 74T

Design

Under Test

Design

Support modport
expressions, 2015 SV
constructs, ...

Testbench
Support for #delays

Hierarchical access to
RTL signals and clocks

Expanding $display,
$fscanf, $random,
$readmemh support ....

Performance profile
report

Behavioral Constructs Supported by Veloce

®  RTL subset w  DPI function/task calls
n  SystemVerileg interface ®  SCE-MIZ2.0 compliant
®  SystemVerilog Virtual Interface transaction pipes

w  SystemVerilog final block

®  SVA sampling functions (Srose, $f=ll, $past, Sstable,
$changed, $sampled)

®  SVAfunctions Scountones, Sonehat, Sonehotd,
isUnknown

s Clocked tasks

n  Gated clocks

= \ariable delay clocks
m  Multiple drivers

= Language based force/release " Memory array
u  C-AP] based force/release

= $testplusargs and Svalueplusargs

= [nitial blocks

= Behavioral clock/reset generation

System tasks; $displey, $fdispley, $fwrite, $fscanf,

100

= SV cover groups
®  Support for Stime, $realtime

®  Support for complex data-
types in DPI calls

w  Mested Interfaces
ran

to 1

01010)7%¢ YCKOPEHI/I’e

O pDany O (S d '
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Oasys-RTL
du3nyeckum CMHTE3 U NJ1IAaHUPOBKA KpUcCTasinia

CoxpalLeHre BpemeHU
Unique cyHTesa Ao 10X
Advanced data “PlaceFirst”
flow driven RTL '
physical RTL MNMoopepixanpoektoB 100M+

Floorplanning synthesis

KarectBo RTL kooa ¢ yH4eTtom

Integrated e
cross probing: IP qualification peaveLLEH/A
Logical- & design space
Physical- exploration v - .

Timing Efficient
datamodel &

scalable
architecture

CVHTE3a 4y ormmvmsaumm PPA

MNMpenBapuTenbHoe pasMeLleHue
n kBanudmkaums |P

© Mentor Graphics Corp.  Company Confidential ® |
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YHMKanbHaa 3anaTeHToBaHHasA TEXHON0rms
“BUpPTYanbHOro pasMmeiwjeHuma”

module one(clk, reset, ...} module two(clk, reset, ...)
input clk, reset; input. clk, reset;
output data, accum,.. ; output data, accum, .

ah/vgys @ (posedge clk) alvvavs @(nosedoe clk)
begin CuHTes
case (state) RTL cnHTEe3upyeTCca B OTAE/bHbIE

3'b000: next_state
, 6M0KM, KOTOpble MPeABapUTENbHO
- pa3MeLLaloTCs Ha KpucTanne

endmodule

——

OonTumun- MNepepa3bueHne, nepepasmelleHne
3aums M NOBTOPHbIN CUHTE3 C YYETOM
TpeboBaHui
®dunHanbHas
onTnuMn- ®duHanNbHasg oNTMMM3auUns Ha

. I ﬂww/l I I . 3aum;| pasmeueH ypOBHe M
a3MEeLlEHNE Anga nepeanayun
endmodule p
= . Ha P&R

BbiCOKass CKOpOCTb CMHTE3a U KavyecTBO HeTnucTta ang P&R

© Mentor Graphics Corp.  Company confidential
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Nitro-SoC - nnatdopma P&R cnegyrowiero nokoseHms

Jlywan B cBOEM Kriacce
DRC/DP Bepudmkaummn

Parallelization

Multi-threading
allengines

HEP

Hierarchical
Floor Planning
flow with AMP

Advanced Nodes

FnFET and MP
Support; Native
Calibre InRoute

Scalabilit

New & compact
database

Area/Utilization

New Placer,
Dynamic area
opt, UnifiedGR

QoR
Clock/data opt,
N2N opt, Dynamic
Power

MpovizBoaUTENbLHOCTL — A0 2

3a 24 yaca

<) Mentor Graphics Corp. = Company Confidential @
Restricted% 2017 Mentor GPaphics Corporation pany Menbro Menlor
13 Mentor Digital IC Design Solutions, January 2019 Pt A Siemens Business



NMapannenbHan pab6ota Nitro-SoC P&R u Calibre InRoute

Nitro-Soc

Optimization

CTS

Routing

Chip Finishing

DRC

LVS

DFM

Calibre InRoute

MP

MFILL

PM

m Calibre nHterpuposaH B Nitro-SoC

Wire-Like Fill
] i
b
g

A
Vbt

i E g L
B Wil f 8 ¥
i i N

m [loCcTyn KO BCeM MexaHuM3MaM Bepudukaummn Calibre n Bcem
DRC/DFM npasunaM 13 Nitro-SoC

m [IpombiWwNeHHbIN cTaHaapT B 20 Beaywmx pabpurkax

© Mentor Graphics Corp.
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CtaTnyeckmMn BpeMeHHOM aHaIn3 C
nomMmoubio Optimus-DS

m ®DuHanbHbIM STA aHanNn3 C TOYHOCTbIO

Spice
/ Scalable v
architecture — °© m I'IapanneanbM KOHTPOJ1b BPEMEHU
100 Corner SI /AN

NOArOTOBKW/YAEPKAHUAANSA BCEX

\ cLieHapwueB tape-out
AOCV/PBA '»
Support / Optimization / m PacnapannenuBaHune Ha MHOrosiAepHbIX

for best QoR
cucTemax
m CokpalleHue umknos ECO

Dlstrlbuted\ '
STA to handle A Traditional Flow

A New ECO Closure Flow

TNS

100M+ . aEtégl?lg\fVOI‘ » "
instances Y, Incumbent: 10+ = - -
. / Spins, 21 days to TO Optimus: 3+ Spins,
‘ FIat/HTP 10 days to TO
. A Opti
analysis o
support
Schedule Savings
n. < >
\ J > U
Time >

© Mentor Graphics Corp. _Company Cor!lllgle%tial Menlar"’ |
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Power
Transient

\

Distributed N\

Integated
with P&R for

AHanus LesIoCTHOCTU NMUTAHUA U NaAeHUS HanpsHKeHus
(anekTpoMmurpauus) c nomouibto BlueWave PI

m CTaTnyeckmm n AMHaAMUYECKUM aHanu3

— KOHTpOsb YCTOMUYMBOCTN Pa3BOAKM
NUTaHUA

— CTaTUyeckum u AMHaMUYECKUI
(BEKTOPHBINA 1 HEBEKTPOHLIN) aHanm3

— AHanM3 KpUTUYECKOro NageHus
HaNpPsHKeHUs!

— KOHTpO/IbHAaBOAOK CUrHaN/MUTaHue

m Bbicokasi NpomM3BOANTENbHOCTb U
06beM NpoeKToB
— PaCI'IDED,eJ'IeHHbIe BblYNCNEHUA

NHTerpaunsa mexaHmamos IR-Drop n EM

B P&R
— bbIcTpad cxoanMocTb

© Mentor Graphics Corp.  Company Confidential
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NMnatdopma Calibre — mMmuposoun nuaep B o6s1acTn
peweHun Design-to-Silicon

m Calibre nuaep MMpoBOro pbiHKa
B DRC & DFM [> 60% MS]

m Bce pabpukm ncnonb3yoT
Custom Design Platform ‘ j Calibre B MapLUPYTe MDP ﬂnﬂ
NOTWHECKNX onepatin

KOHTPONSA MacKu
Design-to-Silicon Platform

m Calibre OPC n MDP BHeapeHbl
| 1a 38 (abpyikax
— Silicon Manufacturirg—J

IC DESIGN

IC FAB

L o - =

MRC
Compllance Mask J°b Deck
Verification Fracture
Classmcatlon

© Mentor Graphics Corp. Company Confidential ® |
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NcuepnbiBalowmMn Habop cpeacTB TECTUPOBAHUA U
AVNArHOCTUKMU

'g/ a v Scan ATPG (TestKompress — MPOMbILLMEHHbBIN CTaHAapT)

v' BCTpoeHHast KoMnpeccust TeCToB
v [lpsAMoe cKkaHnpoBaHue
v' TexHonorus Versapoint

v Memory BIST (NPOMbILLNEHHBIN CTAaHAAPT) S

Boundary Scan o | v‘:‘;_.,,. i
== I»v
Logic BIST (MpOMBbILLNIEHHbIM CTaHAAPT) ’ "** °"‘°”

: MBIS’I "

- =T / Scan Pro : TAP Controller
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