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Sigrity 2019: [lata penunsa — 31 oktabpsa 2019

* [MonHbIn penna Sigrity 2019 cogepxntca B 2 oUcTpmbyTmnsax
— Sigrity 2019 (LlenocTHOCTb NnUTaHMn, SKCTpakuma, TennoBoe MmogenmpoBaHme)
— Allegro/OrCAD SPB 17.4 (LlenocTHoCTb curHanos, TexHosormsa IDA)
— 3aKas34uKN OOIMKHbI cKadYaTb 0ba gucTpmbyTmBa

» HoBble nHcTpymeHThl Sigrity 2019 (License Version 2019.0)
— Sigrity Aurora
— Clarity 3D Solver
— Celsius Thermal Solver

« OCHOBHbIe NpuopuUTeThbl pennaa Sigrity 2019
— [1ponsBoanTeNbHOCTL
— YnobcTBo

— YnyduweHud
— To4HOCTb
— @YHKUMOHaNbLHOCTb
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Sigrity 2019 - o630p

* Sigrity 2019
Release
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SystemSl| HoBble
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NHTepdenc COOTBETCTBUS
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MacwTtabupyemoe pelueHme no LenocTHOCTU CUrHanoB
OT nNaHUpOBaHUSA K MPOEKTUPOBAHMIO N K NOATBEPXKOEHUIO

* Boiuncnurenu Sigrity

- CTaHgapTHble MOoaenm

* IHTerpaunsi ¢ MUHCTPYMEHTaMN MPOEKTUPOBAHUS
* COBpEMEHHbIN OMbIT UCMOSb30BaHUS
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BeeneHue: Sigrity Aurora e Siority Aurora |

« Bo3amoxxHocTtu Sigrity (hybrid solver) sHyTpu Allegro PCB Designer

« BCTpoeHHble MapLUpyThl aHanmsa yckopsalT pa3paboTKy neyaTHbIX nnat

— Paspabotuumku MM:
MaleprTbl NpPOBEPOK TOMOJ10TNN Power Integrity Flow
— ONEeKTPOHLUMKMN: T T——
MapLupyTbl aHann3a LenocTHOCTU S 8 e
e G ==

S =
CArHasnoB U NMTaHN"

 HoBas cpeda nay4vyeHusd Torosiormin oCHoBaHa Ha 0b0no4YKe CXeMOTEXHUYECKOTO
pepaktTupoBaHuga Allegro
— [MosBonget gobaenate mogenu VRM ans aHanusa power-aware (C y4eTom nutaHun)

Sigrity Aurora: oo beauHsIeT NPoOeKTUpoBaHMUe U aHanu3 NpoeKkTa
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[BwxKM Sigrity ans nonb3oBateneii Allegro e Siority Aurora

« TexHonornsa npoBepok (MmnegaHc U HaBOOKW)
* [1lpoBepka BO3BPATHbLIX NMyTEN TOKA

- AHanus Signal Integrity (oTpaXxeHusa, nepekpecTHble MNOMEXN)
* AHanun3 Power Integrity (IR Drop — nageHue Hanps»XeHus)

* HoBbIW pegakTop Tononornun ans npea-Tonoriorn4eckoro aHanunsa ueneun
N aHann3a «4To-ecnm»

— MacwTabupyetcsa 00 NPOABUHYTOrO aHanm3aa LernoCcTHOCTU CUrHanoB
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CUMynaLMs Ha CUCTEMHOM YPOBHE e{ Sigrity Aurora

Chip Pacakge-Contrl Dimm Package-Mem Mem

+| subckt |-« | subckt |«
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TexHonorusi npoeepok—ERC @ @ @) d ' Siority Aurora

He TpebytoTca mogenn KOMNOHEHTOB —

NMpoBepkn nmnegaHca NMpoBepkn HaBOJOK NMpoBepkn Bo3BpaTHbLIX NyTEN TOKA
* TpeboBaHusa B CTEKe CroeB * He tpebytotca mogenu ¢ OTYyeT 0 Luensx ¢ BO3MOXHbIMU
. . npobnemamu ¢ BO3BpPaTHbIM TOKOM
*  O6wwur NpoCMOTp pe3ynbLTaToB * bonee akkypaTHbI MeToA noucka
npobnem, 4em reomeTpuyeckmne *  cnonb3oBaHune nokasarenen KkadecTBa, Taknx Kak
*  TNonck HEeKOPPEKTHbIX 30H MeTozbl Return Path Quality Factor
— OD,VIHOL-IHbIe CurHanbol n
anddepeHLmanbHbie napsbi «  O6wWwwur NpoCMOTp pesynbTaToB * Bwuayanusauus Bo3BparHbIX MNyTEN TOKa

—  W3bpaHHble pesynbraThl NpoBepok OyayT BU3yannanpoBaTb
NpoTeKkaHne BO3BPAaTHbIX TOKOB MO MNOMMIoHam

] - 3

Viewing: 115/ 138Aciive Nets zo0m: [ R Pois
Restore Nets Fitered On Piot

——
Directed Group: DG_U1_J1
Total Nets in Group: 138 Viewing: 138/ 138 Active Nets  zgom

O Activate All Restore Nets Filtered On Plot
et | samm 3 2
: e
.
o
L .
.
:
u
-
-
Simulation Table -0 x
Met/¥net Name Return Path dualit}r Factor Start Signal Pin Start Return Pin End Signal Pin End Return Pin
MNETG 1.262 W = uss u4.10 U4
NETS 1.261 M 04 u2.8 UM ut.8
MNET7 1.221 T u34 uss u4n U4
MNET1 1.211 u2.13 u28 ul2 utls
MET3 1.193 B vzn u2.8 ul4 u1.s
MET2 1.191 . u2.12 u2s u13 utls
MNET4 1.181 . u2.10 u2.8 u1ls uls
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New

TexHonoruga Signal Integrity ° g siority Aurora
Ha ocHoBe ctaHgapTHbIX IBIS mooeneun T

AHanNn3 oTpaxeHum

Simulation Plot
Simulation Net: PP_A<2> Driver: U2 AB12
Receiver Thresholds for DDR4_DIMM2.213: Vinh = 1.5(V), Vinl = 1(V)
[ Activate All

Die Waveforms Voftage N%
2582

DDR4_DIMM1
DDR4 DIMM2 | 2125
m

1.688
Vinh
1250
Vinl

vBle

0375 I

008 ——————’

Simuation Table

AllNeighbor ~ Each Neighbor

Summary Table

Victim net/Xnet Aggressor net/X Result/Wavefori Victim Receiver Simulation Type

PP_CLKT 01mv CD5_IN_GEN_3... EACH; LS, ODD;,

PP_A<T> 42.5mvV. CDS_IN_GEN_3... EACH;LS; ODD;. .

PP A<2> 92.5mv CDS_IN_GEN 3. EACH; LS; ODD; T 6 |_|| N g h b
PP_ODTO 17mv CDS_IN_GEN 3... EACH; LS; ODD.. aonuua €l or
PP A<d> 19.2my DS IN GEN 3. EACH LS; ODD:.

TabnuLel noaaepXuBatoT cross-probing, Show Details, 1 akcrnopt .CSV S mErame  BIUIIONACT HABOAKY

EACH; LS; ODI v
Detail Table
Victim TraceRef  AggressorNet  AggressorTraceRef  Coupling Coef  Length Layer  CouplingIndex  Victim Segment Aggressor Segment
Simuiztion Table Trace3332:PP_A<i0>  PP_CLK3 Tracetd0:PP_CLKS 479 9251920 LAYS'SIG3 | 43418 (4741654 -100.1496), (.. | (474.1654-108.4252), (139...
EI b A Focus Data: |Ring BadkMarginHigh  ~ Trace3832:PP_A<10> PP_CLK3.N Trace607:PP_CLK3_N 1428 . 925. 1929% LAYS-SIG3 13215.60 (474.1654 -100.1496), (... (474.1654 -98.4252), (1399....
~ ) ) Ring Back Margin JEDEC Overshoot Min First Switch Max Final Settle
2ing Back Margin ) ) ) g 9 )
DONet 3 R D lus/Paramet 'ropagation Delay
High scetver viver | imubes/Paramete High Low High Low ropagation Dela: Rise Fall Rise Fall
PP_A<D> 0.18 v cds_in_gen_2pS... cds_bi_gen_2p5... 0101, 0.233 Gbp.. [0.18V 021V WA N/A 030 ns 144 ns 165ns 1.682ns 183ns . .
PP_A<T> 0.16 v I < in_gen_2p5..._cds bi_gen 2p5... 0101, 0233 Gbp...[0.16V 020V WA N/A 0.77 ns 130ns 146 ns 145 ns 164ns 06 6 L'i D'D' - b S h D t |
PP A<o> 015V ds.in_gen 7% e P nan 925 0101, 0.233 Gbpe- [0:10V 02V WA A 087 ns T35ns T5Tne TSTns T0ns € TaloJinLbl NO ep>XnBatoT Cross rooin n ow etalls
PP_A<3> 0.18 cdsingen,  ShowDetsils  [0101,0.233 Gbp... |0.18V 025V WA N/A 092 ns 146 ns 169 ns 159 ns 1.87ns
PP_A<d> 0.18 v cds_in_gen_ [ Guipatio v - bV 00V WA N/A 00 ns 144 ns 1.65ns 163 ns 183ns Smtaton Tate .8 x aton st _ax
PP_A<S> 0.21v cds_in_gen_cpamrewswryereapr 010,233 Gbp... | 0.01 V 030V WA N/A 087 ns 145ns 168 ns 158 ns 187ns Al Neigtbor Victim: PP_A<0>
PP_A<6> 0.20v cds_in_gen_2pS... cds_bi_gen_2p5... 0101, 0.233 Gbp.. [020V 028V WA N/A 01 ns 145ns 168 ns 159 ns 136 ns Total Agaressars: 6 Crosstalk on Victim: 1482 v Zoom [T Ports .
PP_A<T> 0.20v cds_in_gen_2pS... cds_bi_gen_2p5... 0101, 0.233 Gbp.. [020V 025V WA N/A 030 ns 144 ns 166 ns 167 ns 184ns
jation: ALL: LS TP

PP_A<8> 0.21v cds_in_gen_2p5... cds_bi_gen_2p5.. 0101, 0.233 Gbp... |0.21V 028V WA /A 0.9 ns 145 ns 168 ns 1,58 ns 1.86 ns Simukation: ALL; LS; ODD
PP A<9> 019V cds.in_aen 205.._cds bi gen 205.._0101.0.233 Gbo.. [0.19V 025V WA N/A 081ns 144ns 1.66ns 1.60ns 184ns Votage (V)

PP_A<S:

300 400 5.00 600 700 800 900 10.00

cadence
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TexHonorua Power Integrity @ @ @)

Ha ocHoBe gepeBa PowerTree —

AHanu3 IR drop

[MpocmoTp IR Drop Vision moxeT nokasbiBaTb HanpsixkeHue Voltage, nageHue IR Drop, nnu
Nf0THOCTb Toka Current Density.

 Ha ocHoBe TexHonormm PowerTree™
C BO3MOXXHOCTbO MOBTOPHOW 3arpy3ku HacTpoexk.

Simulation Table

NetTabe [V ] (Vo Via Current  Via CurrentDensity ~ Trace Current Density

Net Rame | Vison Trace CurrentDensity Table [ | | :
Location (ix1y1), (x2y2))  MetMame Layer Max Current Density (A/mm2) Actual Current Density (A/mm2) ~ Ratio  P/F Status ~
P15 PCH L I ]l | | ~ [ vl ]
P3v3 STRY [T (245,53 626.28), (2495.53532.50)  P3V3 STBY IN4 80.4291 178.847 2022 FAIL
Psv_sTeY | [ (532,02 B62.77), (249553 626.08) _ P3V3 STBY INA 804891 78847 222 FAIL
Pi2vstey| [ (147413 271.96), (1446.95200.14) _ P3V3_STBY IN3 804801 119.231 148133 FAL
(1512.71 271.96), (1474.13 271.96)  P3V3_STBY IN3 80.4801 119.231 148133 FAIL
(2223.86 424.58), (2215.13433.31)  P3V3_STBY IN4 80.4801 58.6155 0.740666
(2321.35 275.06), (2223.86 372.55)  P3V3_STBY IN4 304891 59.6155 0.740666
(222386 377.55) (2221.86 424, 58) PIV3 STRY IN4 AN.4801 59.6155 0).7ADRGA
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BBeneHune: Advanced SI 24

» HoBbIN NHTEPdPENC N BOSMOXHOCTH
— Takou e nHrepdoenc, kak Topology Explorer (kak B Aurora)

* HoBble Habopbl NpoBepok cobntogeHns ctaHaaptToB (compliance Kits)
— PCle 5.0
— BoaMoOXXHOCTb co3aaTb nosnb3oBaTenbCknmm Habop NpPoBepPOK

New

Advanced SI
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HoBbI MHTEepdenc SystemSl|

* BCTpoeHHble rpadunkn B pearibHOM BPeMEHM

TopXplorer (Primary) - [D:

enw/Working/my_top/my_top.topx]

Tools

(1 mytop x| (]

I Diff Signals
B Block-Based

¥ Simulation Sctup
Check Connectivity

Set AMI Parameters

Start Channel Simulatio:
¥ Simulation Results
Bi Results
¥ Constraint Setup
Export Constraint Topology
¥ AMI Builder
Define Tx Model
Define Rx Model
» Switch Workflow

» Customize Workdlow

AGC Code
16
15
14
1
12
11
1

DFE Tap (V)

Bits (0
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New

Habop nposepok cootBeTcTBUA PCI Express 5.0 Advanced S|

« OcHoBaH Ha crneundukaumm pre-release PCIE 5

PCle 5 Compliance Kit

Choose Compliance Item
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New

PCI Express 5.0 Compliance Kit Advanced S|

24 55NViewer - [Compliance Report]

A% File View Tools Window Help
=

Compliance Report *|

cadence’

PCle S Compliance Report

Generated by Cadence TopXp, 18.0.4.04101.157864 004 ) E e h e i ht B E R
April 22, 2019 - y g

Useful Links TG W e W W @ W L m w w @
» Cadence website: hitp://www.cadence.com Eye m aS k
General Information

» Project File: my_top.topx

« Circuit Simulator: SPDSIM e =]
Summary of Results

This report shows the results of the compliance testing using Cadence TopXp.
The channel simulated violates one or more compliance requirements.

Jitter Arnglitucle (LI

Channel Tolerancing Eye Mask Values (table 8-14 in PCI Express Base spec.)

ol i
Differential Insertion Loss b . SEs DY e

i . . .
_ A 5 200 : : :
Item Value Simulation Results Pass/Fail ¢ I \ - L . ,}_ I |
y 1 5 . T_ - H
Evye Height (at BER=1¢-12) 15 mV 81,000 mV Pass TN et fer] 1\] Itter | O eraﬂ_ce
20 -/ \ f ARy, |
Evye Width at Zero Crossing (at BER=1e-12) 03UI 0.400 UL Pass / \ ! N |
\ i/ |
Peak EH Offset from UI Center (at BER=1e-12) =Tpy ps.orrseT UL 0.031 Pass / A i
f L S S S
Eye Mask (at BER=le-12) Eye Mask Fal R et ur n L 0SS 5
Skew between P and N Side of Thru Diff Pair 10 ps 0.489 Pass " fl’ :
(at BER=1e-12) P - = | !
!
|
|

Ttem Value Simulation Results Pass/Fail

Insertion Loss SDD21 Fai

1
1
1
|
I
|
|
|

a
1
i1
1
1
|
|
!
1
|
|

Y
i
]
!
1
1
I
1
|
|
1
I

i
I I
01 o0z 1 2 3456 10 20 30 100
Frequency (MHz)
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New

[lonb3oBaTenbCKNU Habop NPoBEPOK COOTBETCTBUA g  Advanced S
Custom Compliance Kit

* [lo3BonideT nonb3oBaTensm co3gaBaTtb
cobCTBEHHbIE HADOPLI NPOBEPOK, HA OCHOBE
CyLLEeCTBYOLWNX HAabopoB Sigrity

« He TpebyeTca xaatb, noka Cadence
peanunsyet popmarsibHbin Habop NPOBEPOK

 MoxeTe co3gaBaTtb M 3aaBaTb CBOU
cneumndukaymnm

* MoxeTe coxpaHATb Habop NPOBEPOK B
6nbnnoTeky n ncnonb3oBaTb B AanbHEULLEM
Ha Opyrux npoekrax

cadence
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MacwTtabunpyemoe pelleHune no nposepke Power Integrity
OT nnaHMpoBaHUA 00 NPOEKTUPOBAHUA U A0 aHann3a 1 NoaTBEPXKAEHUA NPOEKTa

* Sigrity Aurora — aHanuna IR Drop BHyTpu npoekTa (CM. npeabld.cekumnmn)
* \lcnonb3oBaHue aepeBa PowerTree
* [MogTBepxaeHne Ha yposHe nnatbl (PowerDC / OptimizePl)
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BBeneHune: Advanced Pl

« [lepeBo PowerTree — HOBbLIN ObICTPLIN BapUaHT HACTPOWKN

[Mpobnema: Ctapas metoauka (Bpy4Hyto)

New
Advanced PI

PelweHue: Metoauka Sigrity 2019 (aBTomaTtusaums)

PowerTree: Traditional IR Drop Analysis Setup Key Steps

* Inputs
— Layout design
— VRM/Sink information
— Discrete components
— AMM library (optional)

» Outputs
— Workspace

* Problems
— Selecting P/G nets can be time consuming and
error prane
— Not easy to automate
— Too many TCL commands

Load Design

Select P/G Nets

o

Define Sinks

Define Discretes

Run Simulation

cadence

PowerTree: Fast Setup Method for IR Drop Analysis

+ Minimize users input

« Automatically select and
enable power/ground nets Load Design

« Automatically create workspace |

* Much easier to automate with
TCL commands R

M Information

Run Simulation B

Topalogy
Extraction
Rules

cadence
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Advanced PI

* IHcTpymeHT Sigrity PowerDC — aHanmn3 no NnOCTOAHHOMY TOKY

— OO PEKTMBHOCTb U NPOU3BOAUTENBHOCTb
— HoBble OBWXKM yOBOUIN MPOU3BOANTENBHOCTb Ha BOMbLUNX NPOEKTaX
— YnydweHHbIn multi-threading ang nogaepxkn HPC
— 3arpy3ka MCP
— Bwnayanusaumsa 2D Plot
— ['eHepauums Distribution plot
— CoxpaHeHue distribution plots B Buae TekcToBbIX (hansios
— ToYHOCTb
— Pexxmmbl HaCTPOMKM TOYHOCTW NoaAepPXXnBalT ONuUUK 4515 NOMYyYEeHUS TOUHbIX Pe3ySibTaToB
— YnyduweHud
— OnunoHanbHoe oTobpaXXeHMe CETKM B PEXMME «TOYHOCTUY» (CeTKa He BUAOHA B pexmnme “non-accuracy”)
— lMoppepxka DC to DC Voltage Converter / Low Drop Out Regulator

— YnyyweHa yHkuna Generate Signal Trace Temperature Profile
— lNoppepxka Voltus encrypted Power Map
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PowerDC: HoBble ABUXKM CUMYNALUM NOBbILWAOT

NPON3BOOUTEIIbHOCTb
* YnyduweHa Nnpon3BoaUTENbHOCTb peLuaTens « Hosble pelwatenu (S600.exe/PdcSolver.dll)
matpuy PowerDC gnsa 60sbLlLmnX NpoeKToB 3ameHsoT ctapble (Solverdll.dll)

— Cwunctema aBTOMaTUYECKN peLlaeT, Kakon peluartesib
MCNOSb30BaTh B pa3HbIX Cryyadax

— TecTupoBaHMe rnokasblBaeT B CpeHEM YCKOPEHME B
2 pasa

— OcobeHHo 3HaunTenbHoe yckopeHue ans Resistance Network
Model Generation

PowerDC Performance Improvements

TestCase1l TestCase2 TestCase3 TestCased TestCase5 TestCase6 TestCase7 TestCase8

M Solve Time 2018  ® Solve Time 2019
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PowerDC: YnyJweHna npon3BoanTeNnbLHOCTU MHTepdenca

nonb3oBatena GUI
* YckopeHa 3arpy3ka cxeMbl Yepe3 MCP (bonee 50% yckopeHue)

* YckopeHo oTobpaxeHue 2D plot

— [NpopucoBka BEKTOPOB TOKOB HanpsiMyto B BUTOBYIO KapTy,
a He 4yepes nHtepdenc GDI

— [MpopucoBKa NMKCENoB BMECTO BEKTOPOB
AN ManbIX TPEYronbHUKOB

— dunbTpauma BEKTOPOB MO CETKe,
eCI UX CINULLIKOM MHOrO

- OFITI/IMI/I3aLI,I/IF| BblYUNCITEHNA nepecequw?l
A4 BbIMYKIbIX MOJNTIMIOHOB

* YckopeHa reHepauus distribution plot gnsa otyerta
O NOATBEPXOEHUN MPOEKTA

» CoxpaHeHue distribution plots kak TekcToBbIX dpannoB napansesnbHo

— CoxpaHeHue distribution plots kak TekCToBbIX ¢bansio
no cnoam/uenam

30 Layout Wiew
Ouplsy
Qualty
Simulation (Basic)

Automation Resdt Savings
Snulation (Advanced) A
St feresct Tomper dure

") Change the 'Report’ options in PowerDC

[V11R Deop Simulated [¥] spactication [V]Passieal

Wiokstion Opticos:

[¥] via Infoemation [¥] Ptarm Infermation [] Trace Information
Max Number: 100 Max Nurber: S0 Max Nurmber 00

Phoks Options:

[¥] vortage Distrbution Fict
[¥] Currert Densty Pot
[¥] Currer Pl

[¥] Power Loss Plot

[¥] Power Density it
[F)marop pict

[ one Fict For Each Power and G ok for Ground | 0
¥ Zoom Pk Chiectisjonthe Pt ] Manually Captured Flct | SpaEHYSICAL 11 GO

bk A A Aai ..

ﬁs Change the ‘Automation Result Savings' options in PowerDC

Automatson Result Savings

[¥] Autnmaticaly Save Smudation Result{.xmf) [ Automatically Save Detrbution Pots{, smd)
[¥] automaticaly Save Smulstion Result Table(.ds) | Setwng rage Distriasson Plat

(] Automabcally Save 30 Distrbution Plots{, D)
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PowerDC: [Nogaep:kka BbICOKONPOU3BOAUTESNbHbBIX BbIYUCIIEHWUN

* ONEKTPUYECKUIN aHanms
— IR drop

— 3apauum - Ha ocHoBe Lenu nuTaHus

— 3emrnigHas uenb paccymTbiBaeTCS B
oTaenbHown 3agadve (sape LIMY)

— JKCTpakuusa Moaenun cetu
PE3NCTOPOB
— MHOFO-LI,eI'IOL-IeLIHaFl, MyIbTUAOepHadA

— Kaxpgoe aapo LIMY/npouecc — ans
Ka)Kgoro nyTv COeAnHEHMs

— ['eHepauuna namepeHmns
conpoTmBieHnd
— MynbTMNnoTOKOBOE, MHOrOSAEPHOE
— Kaxpoe sgpo/npouecc ans ogHoro nyTu
coeaguHeHns

* OONHOYHBIE KOMMNBLIOTEPLI C
MHOIMMMW sapamMu

- B Oyaywem: byaet nogaepxusaTb
pasdrieHne 3aJadm Ha MHOXEeCTBO
KOMMbIOTEPOB

Case Name RLC 041 PDC temp| RLC 054 Temp PDC | RLC 056 PDC temp | Running 006 PDC temp

SPD file size 11595KB 137905k8 17136K8 35846KB
Workspace size 155K 295K 93 189

Peak memory(v18.0.1.09051.) 992048K 5192824K 5894600K 2501044K

Peak memory(Refined version) 997680K 6318888K 6896988K 2450216K
Number of resistance instances 565 363 A1 639
Resistance Computation time(v18.0.1.09051.) 280.2613555 1154.8725265 658.101998s 622.868978s
Resistance Computation time(Refined version) | 60.002720s 287.500729s 2421528885 1016021985

Improvement

78.60%

75.10%

63.20%

83.70%
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PowerDC:

HoBbIn pexum TodHocTn “Accuracy Mode”

Options
File )]
General L&

File Manager
Save Options

Hotkeys
Layout (™)
Grid and Unit
View
Frocessing
Trace
Error Checking
Translator
3D Layout View (=)
Display
Quality
Simulation (Basic) (™)

Automation Result Savings
Simulation (Advanced) (#)

Set Ambient Temperature
Treat Pad As Shape
Report

Mesh

Thermal Analysis
Thermal Constraints

Change the 'Accuracy Mode' options in PowerDC

ble Accuracy Mode

Treat Pad As Shape

®) Treat All Pads as Shapes
Treat Partial Pads as Shapes
Pads are connecting to VRM, SINK, Discrete and other enabled circuits

Pad Area is Greater Than CI

Component Pin Size

mm™2 |

Make all VRM/Discrete/Sink pads to be equipotential

¥ | Auto add nodes on VRM/Discrete/Sink pads

0.0508 (UL -

The system will calculate the number of nodes to be added and then add those nodes on each pad

Gap between two nodes

automatically if the above option is enabled. The gap between two nodes should be smaller than

the diameter of the pad, otherwise no nodes will be created. The maximum number for one pad will
be limited to 400. The added nodes are not visible for users.

3D Via Model

¥ | Enable 3D Via Model

Via Diameter Greater Than _ 0-32' mm

This option enables vias to be meshed in s

¥ | Solid Vias Only
= ation. It may lead to more meshes and cost more
memory but the result will be more accurate.

Maximum Mesh Length

,Egh&
| ( D.DZ|’ mm
Mesh Display

Endble mesh display after simulation is completet

nvert Wide Trace to Shape

ret . [All Enabled Nets -

* HauerneH Ha pewieHne npobnem:

— PaHee 6bIno crvwkomMm MHoOro
OnumMn yrnpasreHna TOYHOCTbLIO U
MPOV3BOAUTEITbHOCTbLIO

— Onuuun B6bInNn rnobanbHbIMKX AN
BCEX MapLUpyTOB

— HekoTopble onuun HEMNPUMEHUMBI
NS HEKOTOPbIX MapLUPYTOB

— He yuntbiBancs pasmep Pin size

— MakcumanbHas gnvHa CTOPOHbI
AYenKkn Oblna ukcnpoBaHa B
ananasoHe

— 1/20~1/10 of the short board outline
edge
— bblnn npobremMsl ¢ HEKOTOPLIMU
CUTyaundaMm B yriax

— Maximum mesh edge length
dependency

— Pad modeling impact

— For example: In one big PCB layout,
only one tiny net was enabled for
simulation

cadence



PowerDC: Co3naHue DC-DC/LDO B NOMOLUHUKE

- PaHee PowerDC nogaepXuBan TONbKO OOAUH BXO4 N MHOXeCTBO BbixogoB DC-DC

* Tenepb MOXXHO BPYYHYIO 3adaBaTb BXo4bl U Bbixodbl 4rd komnoHeHToB DC-DC,
aBTO-co3faBaTb B PowerTree, unmn cosgasatb bnbnmnoreky AMM

* ABTO-BblYMNCINEHNE UK py4yHO€E 3aJaHNE TOKOB n0Tpe6neH|/|;|
3.3V 1.5V

Voltage Drop Analysis Setup
Set up VEMs

+ 1~ el

|Set up DC-DC/LDO
Set up Discretes
Set up V/1 Probes

Set up Ref Node

1.8V

Vi e Drop Analysis Setup - > Set up DC-DC/LDO
current for the DC-DC/LDO In

DC-DC/LDO Name In Net Model Nominal Upper Lower P/F Mode Current (A) Out Net Vaoltage (V) Convert Output Output  Resistance
o ance  Curren
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Advanced PI

* MIHcTpymeHT Sigrity OptimizePIl — nogbop matpuubl KOHOEHCATOPOB
— OO PEKTMBHOCTb U NPOU3BOAUTENBHOCTb
— CI/IMyJ'IFlLI,I/IFI B NMakeETHOM pexXnme

— TOYHOCTb
— BoamoxeH aHanuna uenocTHOCTU NMTaHNM NnedaTHOW NnaTtbl C MOAENsIMU KopnycoB KoMmnoHeHToB Package Model

— YnyJuwleHus
— yJ'Iy‘-ILUGHI/IH anropmnTtMa rnoncka Haumny4dwero pacrnomnoXXeHnda KOoHAeHCaTopoB Ha ne4yaTtHom nnarte

cadence



OptimizePl: lNogaepka NakeTHOro pexmma cumMynauum

* [1akeTHbIN PEXNM NO3BOJIAET 3allyCKaTb HECKOJIbKO MPOEKTOB OAWH 3a APYIUM

 [logoepkaHbl MapLUPYThI: Set Batch Mode
: +" Enable Batch Maode
— PDN Impedance Checking o
Manage Projectsi
— Device Impedance Checking
. Create Mew Praoject Load Existing Project Save Current Project Create Report QK Cancel
— Post-Layout Analysis | | | | |
. . Set Batch Mode -> Manage Projects
— What-if Analysis — - ot
casel E:\PE\Training_4_AE\47-OPI-Intel-flow'\Batch_Mode\Cas. ..
Current_weighting E:\PE\Training_4_AE\47-OPI-Intel-flow \Weigthing_Curre. ..
Equal_Yoltage Fow E:\PE\Training_4_AE\47-0OPI-Intel-flow'\Equal_Voltage\Eqg...

e OTYyeThl MOTYT ObITb MPOCMOTpPEHbDbI Cpaldy MNocrie 3asepLUeHnAa CUMynaunmnn

nces at Devices(10KHz - 20MHz)
+VCCGT:GND

241 Tmpedances at Devices(10KHz - 20MHz)

Frequency (MHs)
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OptimizePl: AHanNM3 LeNOCTHOCTU NMTaAHUN NeYaTHOW nnaThbl
C MoaensiMm KopnycoB KOMMNOHEHTOB

* [TocTaBWMKM MUKPOCXEM ODbIMHO He gatoT moaenu tornosornn kopnycos NC
« OgHako moryT bbITb NpeaocTasBrneHbl S-napameTpbl kopnycos NC

° 3ne|<Tp0Hu_|,|/||<|/| MOIYyT BCTpanBaTb 3TN MOoAEIIN B CUCTEMY aHalln3a NUTaHnA
— [MpoBepka ueneBoro uMmneaaHca B onpeaeneHHbIX ToYKax

Reference Design PCB Design
» Die model Package Model (S-Para)

» Package design Target Impedance (S-Para)
+ Reference PCB

Package Model (S-Para) | l——l

* Ports
e Circuit

Target Impedance (S-Para)

IC Vendor System Designer
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OptimizePl: AHann3 uenocTtHocTu nutaHua ¢ mogenamm VC

« ABTOreHepaumsi MOPTOB B KOMMOHEHTE

« ConoctaBneHne MCP ¢ mogenbto KoMnoHeHTa u kopnyca NC

* bubnmoreka AMM
Ons oUNLTPYHOLLKMX KOHOEHCATOPOB
— ABTOHacCTpoOUKa nnu
— Py4Hoe Ha3Ha4veHue

PCB Layout

MCP

PKG Model
(S-Para)
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OptimizePl: AHann3 uenocTtHocTu nutaHum ¢ mogenamu NC

* Tenepb nogaepxnesaet BctpanesaHune nopta DC-AC B cxemy aHanusa

* BbizoB cumynsatopa PowerDC
— l'eHepauua mogenun Resistance Network

Impedance (Ohm) Impedance vs. Frequency
° O-MapaMeTpbl rnratbl U
0.0035
0.003
0.0025 A
0.002
ﬂ Curve Node Info
ob_sense_port7_ul_Schemel
0.0015 1 1905461 (H2)
0.00103163 (Ohm)
0.001 - ‘
PowerDC Option 0.0005
Calculate DC point as reference D Set As Default . . .
04 05 06 1 2 3 4 5 6 7 8910 20 30 40 50 60 100 200 300 400
v _ . Freguency (Hz)
Perform DC-AC Flttmg ob_sense_port7_ul_Scheme1
) — ~ “ob_sense_port7_u1_TargetZ
Equal Potential D Set As Default — — “ob_sense_port7_ul_ContinuousConstraint
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OptimizePl. ABTO-nomnck ontMmanbHOro NorioXeHnsa KoHOeHcaTopoB

[MpeabloyLmm anropuTm * HoBbIW anropuTm

— Py4Hble NonbITKM C pasHbIMU CETKaAMU — KBapgpartHag cetka (1x1)

— [lpsmoyronbHaga cetka (2x1) — [lo3BonseT pasmelarb KOHOEHCATOPbI

— KoHaeHcaTop pacrnonaraercs B LieHTpe CETKU BEPTUKAJTbHO UITM TOPU3OHTalIbHO

— KoHaeHcaTopbl MOTYT CTOSITb TOMNBKO — [na doukcmpoBaHHOro obLero KonmyecTsa
rOpU30HTANBHO KOHOEHCaTopOoB, UCMOMb3YeT UHOYKTUBHOCTb

NeTnn Toka Ans onpeaeneHns nx no3vLnim

XXX X X XX U XX D XX E] XXX XX
* X X X S N XXDXXDXXDXXDDX ;D xx D
e s gy e kg o x| g
S B e X X S X oxoox< X & XK & XK e XX o o o
| I | ) XX XX XX XX XXX X C}GE)D XX D XX D xxD XX D xxx: T« » xl:]
Top Layer Bottom Layer Top Layer Bottom Layer
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OKcTparnpoBaHue napameTpoB neyaTHoW nnaTbl

e~ 5
-ﬁ\':-'
e
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NHcTpymeHTbl PowerSl (ObICTpbIM rmbpmnaHbIv peluaTenb) U
Clarity (3D-peLwiaTernb) 0OHOBIMEHbI

* HoBbI eanHO0Opa3HbIN NONL30BATENLCKUN NHTEpdenc 2D
— Bce npoagykTtbl ¢ 2D-nHTEPdOENCOM MUTPUPYIOT K €AUMHOMY NOMNb30BaTENbLCKOMY UHTEPdENCY,
4YTOOLI ObINO yOODHEE NnepekntovaTbCa Mexay pasnnuyHbIMU MHCTPYMEHTaMU

— YNpoLLueHHOE NnepekroYeHne mexay Mmapwpytamm aHanunsa (MeHwo File -> Switch Flow)
— [lpocToe nepekntovyeHne Mmexay okHamu

cadence Fle Eoit View Sewp Tools Ml R R O cadence

Workflow Fxl' & 20 view [ep— &0 Workflow

Output 8 x Output

CBeTnasa Tema TemMHasa Tema
cadence



Uto HoBoOro B Sigrity 2019 PowerSl

[1pon3BoanTENLHOCTL
— bonee bbicTpasa obpaboTka NONUroHoB
— YnyduweHHas nogaepka MHOrosi4epHbIX NpoLeccopoB

YnobcTtBo
— Material Manager and Causality Enforcement controls
— Formula-Based Customized FCC Class for EMC/EMI simulation

- \F{erify 'I[')occ:))l Dependency checks to ensure all necessary tools are ready for the desired workflow (eg. MPI check,
ower

— Backdrill Editing
— Rigid-Flex Design
— Auto Special Void Setting
YriyyiwieHns B TOMHOCTM BbIHYUCTIEHNN
— Advanced Discontinuity Model to be applied for overlap of anti-pad and hole at via location and trace over hole

— Xhatch Detection
— Enhancement on Engine

YriydieHns pyHKUMOHANbHOCTH
— Plotting Copy Function via RMB menu (copy to clipboard)
— New TCL Commands

cadence



PowerSl: MeHepxep matepuanos, 1 ynyJweHHada CxogumMocCTb

Lo Layer Manager -> Stack Up

Stack Up | Pad Stack
£» Material Manager
Layer # ‘ Color | Layer lcon | Layer Name |Thickn5§(mm]| Material Cunductwitytsimﬂ Fill-in Dielectric ‘ Frequency{Hz) | Er | Loss Tangent | Shape Name |
1 [ ] HBE SignalsTOR 0.030438 5.959e+07 11 [0] (
Mediums2 0.2032 FR-4 0 45 o ; - S A
2 ] =m =] SignalsGND 003048 5 959207 = ShapesGND 0 Dispersive Type: se Linear ' Debye Model & D-Sarkar Model Metal @ Dielectric | Thermal Ferrite | Structural
Mediums4 02032 FR-4 ] 45 0 | Frequency (MHz) | ur' ur" |
[ | EHE Signalsis3 0.03048 5.959e+07 FR-4 ( From Design: 1 Materials Export to Library 1 240 45 a
Mediumsé 0.2032 FR4 [ 45 0 — B o1 o
4 [ EITE  signaisis4 0.03048 5.959¢+07 FR-4 [ Name . Dispersive Type T e -
Mediumss 02032 FR-4 o 45 0 [ " 3.8 335 70 =
] ELCE  signaisvce 0.03048 5.959¢+07 [FillSignalsvCCl ShapesvceC t ol PR D-Sarkar Model = 2= @ —
Mediums10 0.2032 FR-4 0 45 1] * Parameter | Value |
3 [} = n =] SignalsBOTTOM  0.03048 5.950e+07 1) [0] ( = 32
From Library: 131 Materials Export to Design ||| @ se £ T M oFH Gy | OO
Name - |
1MM_COPPER e
- 10Z_COPPER ur ur
[ I 2 - 20Z_COPPER
mcos1s — ——
IMCI011 v
Total Thickness: 1.1989e+00 mm » Enforce Causality View Material import B i - a 10 10
= = Frequency (GHz] Frequency (GHz]
Export JAuto Set Layer Special Void Filter... q eyt ) 4 ot )
A - AR 1118 DO a1 8 B0 DE Tkl N o -
e ‘ - —_ Material File: | D:\_Product_Engineering\Builds\19.00Maint19.00.061 1\share\library\materialimaterial.crmx ] Reload Save As..
‘ Hide Library's Material “ Cancel

- Korga “Enforce Causality” OTKIIHO4EHO:

[locTyneH TornbKo Tun paccenBanna “Piece Wise Linear”

« Ecnun “Enforce Causality” BKno4YeHo:

Note

Piece Wise Linear —

When dispersive type “Piece Wise Linear” is chosen, the
“Dielectric” properties will adopt the data input b%/_ user while
data between two data ]pomts wiil be interpolated linearly that

no causality will be enforced.

[ocTtynHbl TUnbl “Debye” un “Dsarkar”; “DSarkar” BbibpaH no ymonyaHuio
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PowerSl: MeHeoxep matepuanos, u ynyduweHHasa CxoanmocTb

* YnydweHune Tuna paccemBaHusa “‘D-Sarkar”;

Mo>xHO BBeCTU napameTpbl Base-Frequency, Low-
Frequency Corner, n High-Frequency Corner,
3Ha4yeHusa no ymonyaHuto 10kHz, 1GHz n 1000GHz.

Metal

Dielectric | Thermal | Ferrite | Structural

‘lpﬂaw‘ |requer1.q.r[hl'|l-"‘~| Er | LossTangent |

|

Parameter |
Base-frequency (MHz) 1000

Eig

Low-frequency Corner (M... 0.017
2 Corner{.. leb
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Knaccbl anektpomMarHntHon coemectumocTtn FCC - doopmynel

« B mapuwpyTte nposepkn IMC PowerSl 2019 EMC/EMI Simulation (Radiation) Flow’s Radiation
View, onga nonb3oBaTenbCkmx knaccos AMC MOXHO BHECTU He TONbKO KOHCTaHTbI, HO 1 (OOpMYIibl
KaK PyHKLMUA OT 4acCcTOThl.

£ Custom FCC Class

FCC_For... LowFreg(MHz) | HighFreg(MHz) e
3 52-25.13*log 1 O{ff30}
FCC_FI:IFI'I'ILIH_EEE-EI:I F_I-quatig.n is SIJF]F]DIT,E‘?C-E
- 10 300 52-25.153%log10{ff30) 52-25.13*log10{f 30},
Add Class Ml:rdlf_l," Clazs f=fFE'l:|IJE'rIE_l,"{MHI}
5elect line color Delete Class Add Record Modify Record Delete Record
m Cancel
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HoBbi npoaykT: Clarity 3D Solver

* Cadence® Clarity™ 3D Solver

— lNepBbI NPOAYKT B NIMHEWKE CUCTEMHOIO aHanmsa cadence
Cadence, co3garoLmn TEXHOMOMMIO C YCKOPEHUEM
npoussoguTenobHocTn 0o 10 pas, ¢ BUpTyarnbHO
bes3rpaHNYHON €MKOCTbIO M YHUKASTbHOW TOYHOCTbLHO

— ApXnTekTypa No3BOMAET 3anyckaTb peLlaresib Ha
coTHax UMY, n ontummnanpoBaHa n ansa obnadHbix, u
0N KnacTepHbIX BbIYNCIIEHUN

— PeanbHas nonHopa3mepHas 3D akcTpakuusi Moaenu
YCTPaHSAET PUCKM NOTEPU TOMHOCTU NPU
MOOENMPOBaHNN CTPYKTYP

— Jlerko umnopTupyeT AaHHbIE N3 MPOEKTOB TUMOBbIX
CATI1P kopnycoB VC 1 nevaTHbIX nnar, n
obecnevmBaeT yHuKanbHyo nHterpaunto ¢ CAIP
Cadence

Clarity 3D Solver — 6ecnpeuedeHmHasi mo4YHOCMb U npou3eodumesibHOCMb MOOesiupo8aHUust

cadence



[Tpobnembl mogennpoBaHua nHtepdencos 1121 6ut
Chip

o A~ W N P

. |C Redistribution Layer: deTtanbHasi TpaccMpoBKa BO BCEX CIOSIX

. IC Package: Bumps, balls, routing, vias, plus the signal return path
. MNMeyatHasa nnarta: ®aHayT, 0TBEPCTUS, NAACTEKN, BO3BPATHbIE NYTU
. PazbeMbl: O4YeHb CroXHble MexaHN4YecKne CTPYKTypbl

. baknnennsbl: NevyatHblie nnatbl 30 1 bonee cnoeB ¢ 63KAPUNIIOM

PCB  uwwwewwwy
Pa3spaboTunkam Hy>XHbI TOYHbIe MOoAenu uHtepdencos D e —

Long Reach (LR)

» Backplane/
copper cables

» 2 connectors

« 100 CM

Chip
T

5
Backplane

-

Connector

Re- Connector Backplane
distribution

Layer

Package




Pewatens Clarity 3D Solver
3D peweHne Cadence cnegyroLero nokoneHus

S ¢ CMapannensiioos £y Yorcpe L vrerpauns c O cosurs
TOYHOCTb g" /\ no 10 pa3 o CAIP Cadence

Platform
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Clarity B cpaBHeHUU ¢ TpagMUNUOHHBIMN CUMYNATOPAMMN:
CpaBHeHune Multi-CPU Parallelism

Clarity ™ Distributed Processing

¥ Pacnpeu,eneHvle ABINAETCA pe3yribTaTtoOM
YHUKaJribHOIro aJsiropntMa aekomno3nuunm

* HavanbHoe pa3bueHne n aganTuBHoOE
pa3bneHne Ha A4enkn BbINONMHAETCA Ha
OOHOM KOMMbHOTEPE

M TPAHCTB
— ApganTtuBHOe pas3bueHne CTaHOBUTCS Y3KUM DTl
MECTOM « ApanTmBHOe pas3bneHne Ha A4YENKU
 PackaymBaHue no yacrtorte nepenaeTcd Ha pacnpenendeTcqd Ha BCe KOMIMbIOTEPDbI

Opyrne KoMnbloTepsbl

— MHoro-yacTtoTHOE pacnpeneneHmne To4ekK He i PaCKa‘-II/IBaHVIe no Hactote I'Iepe,l:l,aeTCFl Ha

MO3BOMSET MOBbICUTb MPOMYCKHYHO CMOCOBHOCTH BCE KOMIbKOTEPbI
* TpebyeT MHOXeCTBO TepabanTHbIX * OrpomHble CTPYKTYpbl MOTYT BbITb
KOMMNbIOTEPOB AJ19 CUMYNALUN HE OYeHb npomMoaenupoBaHbl Ha Knactepe 32-
OOnbLUNX CTPYKTYP rmrabanTHbIX KOMMNbLIOTEPOB
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Clarity 3D Solver — ncrtopumn ycnexa sakas4ymkoB

-~ ~

~ v - > - E LY
> ey TN . 7Y 4
o ';KQ ’r
S
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Y A

v ;.
b ‘(-
v
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anMepbl BpeMﬂ .U.pyme Yckopeue o3y Sﬁg':n::_::ﬂ
nevyaTtHbIX nnart Clarity cucrtembl Clarity Clarity Clarity
USB Card 64 2.3Y 14.5y4 6.3X 12.8 GB 85%
Smart Speaker 32 22.14 168y 7.6X 25.1 GB 88%
Multi-Processor 240 12.74 1404 11X 34GB 90%

Communications PCB

PCle: Package + PCB 32 12.2y4 754 6.2X 24 GB 86%
Rigid-Flex PCB 200 8.74 He moxert N/A 48 GB N/A
Memory Board 128 11.1y 94y 8.5X 34 GB 91%
DIMM Card 240 7.64 91y 12X 32 GB 83%
Flex PCB 320 79 138y 19.7X 32GB 86%

cadence



McTopua ycnexa knmeHTa: Socionext

56G-PAMA4 Package HSIO Design Flow
Design Flow Example: MCM Extraction of 56G PAM-4 Section of Pkg

o

| ©2019 Socionext Inc. All rights reserved

B NEEEEREE

Design was driven by
return loss, insertion loss,
and crosstalk requirements

L ©2019 Socionext Inc. All rights reserved

|

|IC Package for leading-edge
datacenter application
Challenge: Modeling 56G interface

56G-PAM4 Package HSIO Design Flow

* 56G PAM-4 High speed IO (HSIO) net design primarily
driven by the following impairments
=  Return losses
v" bump breakout
v pkg ball transitions

* Crosstalk
v Microvia coupling in bump region
v Transition via coupling in the pkg ball region
v' Edge-coupling along adjacent routing channels

* |Insertion Loss
= Influenced by material properties and surface roughness

= “Ripples” influenced by discontinuities at bump and pkg
ball transitions




McTopua ycnexa knmeHTa: Socionext

/Global Model Extraction: Final S-Parameters I

5 gl | Sdd11 Retumn Loss: Rx1

Clarity 3D Solver matches the
accuracy of legacy 3D solvers

S Awplhads 1) Sdd21 Retum Lass: Tx1

B 08 & M & &

Sdd21 Tx(-Tx1 FEXT

Comparison: Traditional Flow vs. Clarity 3D Solver Flow )

Traditional 3D Expert Flow Clarity 3D Solver Flow
» Segmentation Required + No Segmentation Required

" =, * “ " . +  Accelerates HSIO Package Design by 7.3 x

©2019 Socionext Inc. All rights reserved

Final HSID Layout

[Extraction

Design methodology with Clarity 3D Solver
reduced simulation time from 88 hours to

_ | 3D-EM Traf:litional Clarity :
12 hOU S 7 . 3X Speed u p . Segmentation Flow Accelerated Prototyping Flow
. . . . Model Segment Optimization 28 Hours -
Full presentation from Socionext is available on Cadence.com J P - —
Global Model Extractions/ Optimizations 60 Hours 12 Hours
Total Sim Design Time 88 Hours 12 Hours

'©2019 Socionext Inc. All rights reserved --. SOCION = t"‘
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Clarity 3D Solver cHuXaeT 3aTpaTtbl Ha BbIMUCIUTENBHLIE PECYPCH

« On Premises computing*
— 2 Xeon CPUs, @2.3GHz, 16 cores/CPU

On Premises .
Clarity Solver | Legacy Tool

Memory 128 GB 1TB

Total Cores 32 32

Cost $12K $40K
m

Clarity 3D solver saves 70% of
on-premises computing

* Source dell.com (4/21/2019)

 Cloud Computing**
— AWS: Amazon EC2 Instances

Cloud :
Computing Clarity Solver | Legacy Tool

Memory 256 GB 1TB

Total Cores 64 64
Hourly Cost $3.20/ hour $6.67/ hour

Socionext Example 12 % 5=60hours 88 x5 =440 hours
Total Cost $192 $2935

@ Clarity 3D solver saves
93% of cloud computing cost

** Source amazon.com (4/21/2019)
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HoBbin npoaykT: Celsius Thermal Solver

* Cadence Celsius™ Thermal Solver

— Crparterusa Intelligent System Design™, sTopou
NPOAYKT AN COBEpPLLUEHCTBOBaHNS aHanunaa

— TNepBbiil NOMHbIN 3r1eKTPO-TerroBoi cumynsTop s [EEEdlEIRuEEIRGIINTENVIES
SNEKTPOHHbIX CUCTEM for system analysis

— VIHHOBaUMOHHbLIN aHann3 nepexogHbiX NpoueccoB u
TpaouUMOHHbBIN aHanmM3 CTabusibHbIX COCTOAHMW NS
TOYHOro nony4vyeHuns nonHoro 3D TennoBoro npoduns

— [MapannenbHble BbIYUCIIEHUS, Yepe3d 0bnako nnun Ha
Kriactepe KOMMNbITEPOB, YCKOPSET
npoussoaunTenibHocTb Ao 10 pas

— Jlerknn nMnopT AaHHbIX NPOEKTa U3 BCEX TUMOBbIX
CAlP CBU/C, noanoxek n ne4yaTHbIX Nnar,
yHuKanoHasa nHterpauns ¢ CAlNP Cadence

Celsius Thermal Solver — nonHaa aneKkTpo-TennoBass COBMeCTHasi CUMynALUA

cadence



[Tpobnembl NPOEKTUPOBAHUS C YY4ETOM Harpesa

¢ 3ne|<TqueC|<oe noseageHne CNCtemMm 3aBUCUT OT TeEMIEpPaTypbl

— ONeKTpMYecKoe ConpoTMUBIIEHMNE N pacCeaHne Tenna 3aBUCUT OT Harpeea N\~
y 5T
— TemnepaTtypa BNUSiET HA PYHKLUNOHNPOBAHNE N HAOEXHOCTb YCTPOMCTBA
P 3D-IC
5 o’
* TemnepaTypHbIK NPOJUIIb CUCTEMbI 3aBUCUT OT MPOTEKAHUA TOKOB
— OnekTpuyeckoe conpoTuBMeHne Lienemnm aBnaeTca UCTOYHMKOM Tenna

— [logBnaroTCca HeXXenaTenbHble ropayme obnacTu n3-3a nokanbHoro neperpesa
/; Automotive

o’
* MooenupoBaHme NnepexoaHbliX NPOLLECCOB CTAHOBUTCSH KPUTUYECKUM
— MeHsowmecs Tennosble Npounu Ans pasHbiX PEXNMOB paboTbl YCTPONCTBA
— TennoBou aHann3 c y4eToM NnepeksitodeHn B ANIEKTPUYECKOU CXxeme

Stack-Up
Chips

Multi-Physics

CuncrtemMbl HOBOro NOKosieHnsA Tpe6ymT HOBbIX pemeHMﬁ AnA ANeKTpo-TensioBoro MmoaesfimpoBaHus

cadence



PelueHne npobnem TennoBoro aHanunsa CUCTeEM

° 3neKTpo-Tennosoe mMoadenmnpoBaHme NC ° 3neKTpo-Tennosoe mMoadernimpoBaHmne CACTEM
— To4yHoe TensnoBoe NpodunnMpoBaHne C y4eToMm — CnoxHble 3D CTPYKTYpbl, BKNtoYas paguaTopel,
dom3anyecknx NpoLEeCcoB, PeXUMOB, crnoes,Bkrtodasa 3D-I1C LLHacCn 1 NOTOKM BO3yXa

° MOD,GJ'II/IpOBaHMe NneyvyaTHbIX n1aTt n KoOprycos ¢ CI/IMyJ'IFILI,I/Iﬂ nepexogHbIX TenoBbIX MPOLECCOB
— Temnepatypa nepexofa, ropsyme To4KW, NeKTpo- — OTKNUKM Ha pasnnyHble pexmnMbl MYHKLMOHUPOBAHUS U
TEnnoBoe MOAENMPOBAHNE BHYTPU MEYaTHbLIX Y3MOB Tennosble Npodunn, BKNOYasi HarpeB OT CUMbHbIX TOKOB

Celsius™ Thermal Solver enables iterative E-T co-simulation for all levels of electronic systems

cadence



Celsius Thermal Solver: 9nekTpo-temnepaTypHoOe MmogennpoBaHue
[TonHoe pelueHne ¢ becnpeueaeHTHON TOYHOCTbBIO N NPOU3BOAUTENBHOCTLIO

CtaTtnyeckasa u nepexogHasd cumMmynsauus

-

= * NTepaTuBHas anekTpo-
Tennosasi CUMYNALMS

» Kopniyc - nnara

* 3aBUCUT OT pexnma,
HarpeB OT TOKa

AneKkTpo-TemnepaTypHoe MmoaenmpoBaHue

* [lepepava Tenna
* 3D noToku

* NHTterpauna FEA-CFD
(Finite Element Analysis,
Computational fluid dynamics)

MapannenbHbIU MaTPUYHbIN peluaTesb

 [lokazaHHas KOPPEKTHOCTb

anroputma

* JlInHenHast macwtabupyemocTb,
NpPUroaHoOCTb Anst obnaka

* HeT notepb TOYHOCTH

Integration with Cadence® Design Platforms

* OgnHo4Hble NC, 3D-NC
» Kopnyca UC, ne4y.nnatol

: Celsius™ o
WLOGEE Thermal Solver (RallStle

 WWaccwu, wkadbl, cuctemsl
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NcTopum ycnexa — 6onbLUne N CIOXHbIE NPOEKTh

TOYHOCTDL

* [lonHbIn 31eKTpO-TENSIOBON peLuaTtesib B
€ONHOM NHCTPYMEHTE

* To4HOEe npodmnupoBaHMe 4Ynnos.,
nepegava Tenna n NoTOKM XNOKOCTH

* CoBnagaet c pearnbHbIMN N3SMEPEHNAMN

Yucno a4deek: 108,190,440 Yumcno a4yeek: 98,910,040 I'Ipowssop,men bHOCTb

* [lapannenbHble MHOronoTOKOBbIE
pacrnpeaeneHHble Npoueccsl, ¢
MacLTabupyemocTblo Ha COTHK LIMY

* JlnHenHoe macwTabupoBaHue BHYTpU
KOMMNbIOTEPHOWN CETU
KnacTtepHble nnm obnayHbie BbIYUCIIEHUS

MHTel'paLl,Vlﬂ

8.7X 6uicTpee 10.2X GbicTpee

* Kpuctann-noanoxka-nnata —

Legacy NPOEKTUPOBAHME N aHaN3
—

oo - * ABTO-ONTUMM3AUUSA CTPYKTYP
40 40 80 160 320
# of CPUS # of CPUs * YckopsieT npoektuposaHune ot C ao cuctemol

Celsius™ Thermal Solver — No3BonsieT aHanM3npoBaTb 60OMNbLUNE CUCTEMbI, YTO paHee ObINI0 HEBO3MOXHO
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Celsius Thermal Solver: INepBoe 3akoH4YeHHOE peLleHne
Ons1 9NIeKTpo-TemMnepaTypHOro MoaenmpoBaHus

To4HOCTb - ¢ Q MapannenbHeie MpounssoauTens- [ocTyrnHO Yyepes
coBnapgaet c ) BblYMCNEHUS 0 HOCTb BbILLIE WHTerpaums c O CloudBurst™
nabopaTopHbIMU g 1 obnayHble B 10 pa3 o CAMP Cadence® Platform
“ccrneaoBaHUsAMm peLieHus

@ 8.

Transient
Steady-State
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[TpenmyllectBa Celsius Thermal Solver

@‘ 3aKOH4YEHHOE U LenbHOEe peLleHne ans
nepexoaHbIX NPOLECCOB N CTabUIbHbIX
COCTOSIHUW MNP COBMECTHOW 3NEKTPO-
TemnepaTypHON CUMynALNn

:
« YcKopsaeT BpeM4d Bbixoga Ha pPbIHOW 3a CYeT
TOYHOro MoaenupoBaHus, obecneymBas
BO3MO>XHOCTb ONTUMU3aLUN MPOEKTa

3 CuunTbiBaeT BCe JaHHbIE NpoeKTa n
B6ecLLIOBHO MHTErpupyeTcs ¢ nnatgopmamMmu
Cadence® chip/package/PCB design

Advanced Mobile

elnite 5G e Electronic

Network Control Unit

Capacity

Celsius™ Thermal Solver
OT0 OTBET Ha BaLuu npobrnembi!

High

High
Data Rate

Celsius™
Thermal Solver

Power
Management

Battery
Life

Reliability
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3akoyeHune

 Sigrity 2019 — 970 3HauuMTeNbHLIN War Brnepeq Ansa KrnmeHToB
Cadence, 3aHnmMaroLwmxca obecrneyeHnem LenoCTHOCTH
CUrHanos, NUTaHUW, U TENNOBLIM aHaNM3oM rneYyaTHbIX nnar

* HoBble NpoayKThl
— W3Bne4veHne napametpos nnart: Clarity 3D Solver
— Tennosown aHanua: Celsius Thermal Solver
— LlenocTtHoCTb curHanoB v nuTaHun: Sigrity Aurora

* MHorne nHcTpymeHTbl Oblni 0O6HOBMNEHBI B CNeayoLWmnX
obnacrax:
- |_|pOVI3BO,D,VITeJ'IbHOCTb
— YnobcTBo

— YnyduweHus:
— To4HocTb
— (DyHKLI,I/IOHaJ'IbHOCTb

« ObpalanTech K nokanbHbIM 3KcnepTam no Sigrity ons
BHePEeHUS 1 nonydeHnsa bonee aetanbHOW MHGOpMaUum, no
HOBbIM TEXHOSTOMMSM, KOTOpPble AOCTYMNHbLI BaMm B Sigrity 2019
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True 3D system analysis

Electrical-thermal co-simulation
for system analysis

E integrated solution
[0 In-Design-Analysis




KOHTaKTblI:
AnekcaHap AKYNuH, TEXHUYECKNUU OUPEKTOP
OO0 «[lNCBb Codp1», Mocka, odomumanbHbI AUCTPUOBLIOTOP

WWW.pchsoft.ru

iInfo@pchsoftware.com
+7 (800) 550-83-55
+7 (499) 390-18-48
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