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Réseau IAO-CAO électronique IN2P3

Mission: Doter les électroniciens de I'IN2P3
des outils de conception permettant de mener
la Recherche, Déeveloppement et Fabrication
nécessaire aux experiences

¢, Développements cohérents

> Pas de rupture entre les étapes de conception
= Un Systeme Intégre
= Des bibliothéeques communes (PCB), IP

%, Environnement standard

> Synergie entre laboratoires, IN2P3, Internationaux
%, Maintenir le potentiel des électroniciens

> Technicité
%, Négocier les marchés

> Visibilité de I'Institut

> Interlocuteur unique vis-a-vis des fournisseurs
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. Organisation de la Mission
m Centre mainteneur (LAL

% Gestion licences CC-IN2P3

% Serveur Web
> http://Iwww.in2p3.fr/actions/electronigue/organisation.htm

m Top to bottom
% Chefs de Service
% Correspondants CAO
% Correspondants Formation

m Bottom Up
% Sites experts =» Contact avec hot line fournisseurs
% ASIC: IPHC + LAL
> Virtuoso =» Isabelle, Grégory, Frédéric, Nicolas, Claude + Gisele
> SOC =» Abdelakder, Guy + Frédéric
m Broadcast = Liste de diffusion: Il faut s'inscrire!
Liste CADENCE |IAO-L (simulations, syntheses numeériques)
Liste CADENCE MGR-L (installations, management logiciels)
Liste CADENCE MGR IN2P3-L (licences)
Liste CADENCE PCB-L (flot "SPB" Concept-Allegro)
Liste CADENCE VLSI-L (flots CIC et outils associés)
Liste CADENCE FORUM-L
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- Outils Cadence

m Marche signé en 2008

% ARTICLE 1 - OBJET DU MARCHE

...... L'IN2P3 a vocation de recherche fondamentale en physique
nucléaire et en physique des particules.

Les prestations qui font partie de ce marché sont
reservees a ce contexte de recherche fondamentale a
I'exclusion de tout autre, en particulier al'exclusion

de prestations de service et de contrats industriels
lucratifs.

% Sensibilisez vos services de valo = MIND

m Remarque sur acceés Europractice (conf Flot IBM)

¢ Justifier d'actions académiques (cours, stagiaires,
doctorants)

% Les fournisseurs sont attentifs
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m Allegro

m AMS simul

m Sig Integrity
m Pwr Integrity

Outils de CAO

m Portefeuille du marché

~ DPCR
< PCB_ >

_MVSIM_>

m Spectre
m Ultrasim

“Enll Clictom™S
~Eull Customy

m Virtuoso
m ADE

m AMS

&/

CErine \arifS
Func. Verif>
m Incisive

vVerilog / VHDL

m Verification

m Parasitic

ﬁ/

i Sistem in Packaie i
P

m Conformal

EuropracLike

-~

(Digital - SoCH

m Synthesis
m Route

m Delay

m Verification

\llei:/

m Des licences centralisées au CCIN2P3

% Mutualisées - acces aux versions haut de gamme

% Pour les nouveaux flots (Virtuoso 6.0, Soc, MMSIM)
v, Compatibles avec les utilisations courantes (V5.xx, Ambit)

m 2009 avu le demarrage de Virtuoso 6.x a I'IN2P3

¢, Stage speécifique 4 jours a Clermont, 11 IN2P3 + 2 CEA



1 Cadence DFIl 6.1xXx

m Utilisation d’'openAccess (0a) =« =

%, |Interopérabilité des outils

> Layout et verification principalement

Migration pour
archivage des
designs “Golg” ?

Soc Encounter

Virtuoso Layout

Assura

T
Rl Tis

L Open Access

m Peu de changements apparents au niveau du file system
¢ Library = Cell & Cell Views =>sch/layout.oa (.cdb)
¢, Properties Prop.xx = data.dm

%, Master.tag v

% Lib.defs, cds.lib v = Warning - Library Path Editor
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fL OpenAccess

m L’'interopérabilité implique
¢, Une techfile commune pour Virtuoso et SoC

¢, Redéfinition et création d’objets layouts
> Wires - Multilayer + Wire editor
> Path segment = Single layer o -
> Boundaries
= prBoudary - délimite la surface d’un bloc/circuit
= clusterBoundary -» identifie un groupe de cellules
= areaBoundary - assigne des éléments a une zone spécifique
(High Voltage)
> Blockages, interdictions au
= Placement
= Routage
= Pins ...

Ctrl+Shift+G
Ctrl+Shift+a
Ctrl+Shift+F

ackup point  BackSpace
Auto Tap Wire
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OpenAccess

m L’interopérabilité implique
¢, Redéfinition et création d’objets layouts

> Marker
= Représentation unifiée
= Sauveé dans la base de données
= Gradué selon la sévérité - Fatal, Warning
> Via
= Plus de symbolic Via
= Stacked Vias St Layer Ena Lajer

MET4 POLYL Top Wia Rows A |

= AU tO VI as Met Name Top Wia Coluting B

n
= Create Yia

Iode Single ® Stack Auto

Wia Definitions Via Type / Saurce
MET3 - = MET4 VIAI C n Standard Via / TECH_C35B4
WETZ - > MET3 VIAZ O n Standard Via / TECH_C35B4
________ METT - = METE VIl C n Standard Via / TECH_C35B4
POLYT - = METT plc n Standard Via / TECH_C35B4
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Offre Cadence

Placement
Technology

_ Chip
Multiple Routing

Testbenches

Design
Designer Constraints

Productivity Tools

L Level < XL Level ; GXL Level

Parasitic
Estimation

Connectivity
Driven
Design

Advanced Design

Analyses

Yield
Improvement

m Gros designs, réticule

% mode 64bits
> Layout, Layoutplus(32), Assura, Calibre (M-G)
> Certaines fonctionnalités n’existent qu’en 32 bits - SpectreVerilog

m Accélération simulatio

%, Mode multi-processeur (WS Linux biprocessor / quad cores)
Ecc

claude.colledani @ires.in2p3.fr

Planning
Implementation

Optimization

Environnement de travail IN2P3

XL: config. 6.x de base des labos Config. 5.1

Virtuoso Composer XL

Virtuoso ADE XL

Multimode Simulation

Hier Navig-Conf.Phys.Hier
Virtuoso Layout XL

Physical Verification

Virtuoso QRC

Physical Analysis

Common GUI
and Database (OA 2.2

Virtuoso Composer

Virtuoso ADE

Multimode Simulation

Virtuoso Layout Editor

Physical Verification

Assura-RCX

Physical Analysis

5 licences GXL [l
MPW

n, vérification

cadence’

Propagations des contraintes

3DIC Retlcule 8 GB
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Launch File Edit

=
HNavigator Ml
Showr: Default . .

Word Vie

5010 |

2 instancelg a1

wlenzeela - Thu Apr

& 0 @

Matme by
preamplifierl _opting

CO (cpaly)

C1 {cpoly)

MO (nmosdy
M1 (nmosd)
M2 (nmosd)
M3 (pmosd)
M4 (pmosd)
M5 (pmosd)
ME (pmosd)
M7 (nmosd)
MB (nmosdy
MC1 (nmosd)
MCZ (pmosd)
MC3 (pmosd)
MC4 (nmosd)
MCS (pmosd)
RO (rpolyZ)

1 gnel

netfid

partiame res_Cmos
vendoniiame

Name res10M
Master APD res_.
Origin (- 15625,

W

mouse L: schiingleSelectPt(])

Wiews Create Check Options Migrate

& preampli (preamplifier _op)

Workspaces
Toolbars

Schematic XL

Un ensemble d’assitants — Des workspaces configurés
Onglet/schéma

Show/Hide assistants

cadence @

,7 Property Editor

|7 World Wiew

|7 Search

|7 Constraint Manager
Circuit Prospectar
Annotation Browser

Show All
Hide All

M: schZoomFit(1.0 0.9)

Constraint Manager s
J~-B - Lo
.Ediung: constraint (modified)

Show: Al B.

Type { ) Parametere.

= proampifier?_.. constraint
E alignment ... tor

@

%
o% |
2

R: schHitousePopUp(
Cmd: Sel: 1




Constraints Assistant

m Propage et impose clairement les intentions du concepteur

% A l'équipe de design (FE / BE)
% A travers le flot

= S Tupe (2) Farameters-

’ \ o preampfifierT_.. constraint
=B top

(;mmram Manager @ = 8 I
a8~ »

Editing: constraint (modified
Show: 411 e
B Zm

Property Editor

Caonstraint (Zjn Constraint F'an
Name (various)
Crwner CLD.preampli...
Bl haorizontal (de.
Enabled true
Status hone
Motes

2l = FreserveOr.. false
pitch (not s
DC Yalue 0.00z

Praservelr.. Taise ”

pun ot F: schHitousePoplpf)

i sc'\H-r\‘.Ju;eP&n.Upl_l | Cmd: Sel: 0

claude.colledani @ires.in2p3.fr 11 |




Constraints Assistant

m Propagation vers le layout (XL)

= Virtuoso Layout Suite XL Editing: CLD preamplifierl_optin_uv? layout

il

Sort  Edi

=

cadence

Launch FEile Edit ¥iew Create Verify Connectivity Options Tools Window Assura Place Calibre HIT- KIT Utilities Help

e O @ % = s R s UKL s workspace:|Constraints BE &

B a2 Select1  Sel(hyn  Selfyl  Sel(0):n

:

rBoi
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Layer | Obj

[
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Tiame EE]
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Rotation R
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Cluster none

[
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BN
212
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[
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L
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||
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L
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mouse L: Enter Point I: Rotate 50

2(4) | Foint at the new location for the move

| Constraint Manager (2 & x
B - 9 - &
Show: All B

Type (2 of 2)

Farameters

) M5 top
D) M6 top

| Constraint Manager
B -~ B -

Showr: Al

‘?Elxl
{59- >
n_.

Farameters

Type (2 of &)

top
top

Constraint @21l Paramete i@
Hame (warious)
Owner CLD.prea,

Ais horizonta.
Enabled true

Status none

z
2
b

il

side top
Preserveor... false

pitch tnot set)

use boundary A
layerName  TRENCH

=

Fop-up Menu
| Cmd: Move
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. Constraints Assistant

m Un ensemble de contraintes
% Sur les transistors, les pins, les nets

¢ De divers types

> Transistors
= Symeéetrie
= Matching de paires
= Ratio
= Alignement
> Net
= Blindage
= Espacement

m Fonction “Prospector”

% Recherche dans la hiérarchie du schéma I’existance de
structures prédeéfinies qui devraient se voir assigner des
contraintes

> Tous les miroirs de courant - Ratio
» Toutes les paires diff - Matching

claude.colledani @ires.in2p3.fr 13



" ADE L / XL GXL

m Niveau L Environnement classique
> DC, Transient, AC, Sweep, Carners—Motrte Carlo

Design
Characteristics

Matching and N N I Veau XL
Multiple Test S itivity Analvysi . . .
T M % Nouvel environnement de simulation

Corners and Multi-Technology i icti A
i SuS > Cockpit spphlsthue, pour
= unevision synthethue

| GXL L I = Une sauvegarde documentée des simulations
@ eve _ o
- = Cellview spécifique adexl|

Single Test I
Specifications por v, Sweep, Corners, Monte Carlo

and Data Sheets :
Aware Design

Constraints

- Optimization GXL Feature Token

Cockpit 2

Yield [mproraTa Characterzation / modelling 1

B vaeau GXL Matching & Sensititvity Analysis 1

Parasitic Aware design 1

m Rappel, les jetons GXL sont Multi-Technology Support 2

décomposables en session XL Otpimization (ex NeoCircuit) 6

Yield Improvement 10
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AL

Create an:uls Options Bun  Parasitics

e /

Egﬂ Tools Options  \wSelect Simulator

Test, — |

Carner...

1 Daocument...

1. Datasheet.— |

Spec SUmmary..

\

mSingle Test
% DC, Trans, AC

1 Setup State. N
: — Document XML

mSweep parameters
|

\
Tests Multiples

41 Cormers Setup ‘\ [= \Ji,\d
N\
. I I I I
Corner Name : C3l Comers v Nnmina& CO o Cl ¥ C2
Variables / Parameters
Temperature 23 27 50
Wariahle | Walue Design Variables
Temperature wild 2.3 24 25
Design Variahles Parameters
W |Model Files
Parameters spectreLibg.scs ¥ )
Model Group
= Tests
D— myFirstTest v ~ o 4
N o |¢  mySecondTest v ~ 4 ]
Model Files = |Humber of Comers
Model | Section |
Test/Custom Models
L]
Model Group
. Parasitics  Window Help
J aingle Run, Sweeps and Corners
s tonte Carlo Sampling...
Options Run P
Calculatar...

Results Browser...
Joh bonitor...

| %1 Optimization..
< Lacal Optimization...

Imprave Yield...

Ensitivity Analysis

Edit Reference Point

Stop Simulation

\

cadence

a ) ) a
@,
Launch e Create Tools Options Run  Parasiti Window Help
ubdg g BEE® _a BB

Workspace: | Basic n% =

Farasitics: |Mone nSWBEpS: |Mone

Single Bun sweens and Comers g @ 0

Stap Al Jabs

m Design Characterization & Modeling (GXL)

% Top-Down / Bottom-Upbehavioral models C

> Verilog-A[MS], VHDL-AMS, Verilog-D, Liberty

% A explorer

Data e A a @ﬂ adc_cascode_opamp_sim @ adc_cascode_opamp_sim
5w S Tests
B v &b AC Test Cutputs Setup Results Diagnostics |
- &k Simulator spectre Ong etS
B &% Analyses @ Add w Delete  Test: \ml n Show =
bowode t
Lowoac 110G 20 Logarithmic Po... Test —  Mame Type  Expression/SignaliFile Plot Save Spec Weight
AC_Test signal | SOUT_AC_3BIT v v
E& Design Variahles Trans_t.. signal | /Yout2 W W
v G| siekder +8 AC_Test |AC_Ga.. | expr  value(mag(VF(vOUT.. v
ot =5 AC_Tast | AC_B.. expr | bandwidth(mag(¥F(".. v
; vin_at 125 Trans_t.. AwgOut expr | average(WT(/Voutz") v
S [ 8% Trans_test
~ & Simulator spectre
2@ Analyses -
- v tran 02y Cutputs Set Diagnostics
B & Design vananies iew: Default n Show v Evaluate v  Plot All Replace n Export »
: velel g Test Qutput ‘Mominal Spec Weight Pass/Fail
vin ac 1o AC_Test  fOUT_AC_SBIT o
- AC_Test AC_Gain_1k 121.7
3 AC_Test AC_BW_3dh 36.54M
= & Glabal Varighles Trans_test AvoutZ
- W ] Trans_test  AvgOut 1.573
- W st
- 1.0
- v @ Parameters S Trr—r——
& \_-.ﬂ Comers Cutputs Setup Result@
D Documents Run: Irteractive. 1 )
IZZI Setup States T
Run Summary Interactive.0
Data | History Design Points 1 Paints/Hour 450
Run Summary 78X Simulations 2 Elapsed Time 0:00:05
? Tests Total Modes i) Total Errors 1]
v 1 Point Sweep
v 0 Corner
¥ Nominal Corner
Histary Item Status
Interactive.1
B dnb Summary Test Summary
Interactive.n Test Aviis) Current Etrors
s mouse L: AC_Test 052 0
3(6) | = Select nets for the WT expression...
Trans_test 046 1}
m Option GXL

L=l
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u Virtuoso layout

m Fonctionnalités en forte augmentation

% Wires
> Changement de largeur sur segment - =]

> Stretch avec environnement attaché
¢, Contacts / Vias

> Stacked ﬁ |

» Cut Arrays

%, Toolbox
> A condition d’étre supporté par le kit

R B EE R AR DE L DN BT T OO
e B LGOS v 42T Ol

Align Pin/Cells  Guard Rings Bus Edit Shape Edit

&, Dynamic Selection Assistant
> Aide a la navigation dans la hiérarchie

claude.colledani @ires.in2p3.fr 16 B

Systen

44444

vvvvv

44444

b




1 Virtuoso XL

m Routage Assisté

% Netlist = Vérification en ligne allégée + On Demand
%, Design rules => Vvérification DRC en ligne

% Contraintes =» Contraints manager, blocages

m Configuration hiérarchique

Configure Physical Hierarchy Editing: ether trans_ld_bias_nux physConfig

¢, Hierarchy Browser

L & _
1|_Top cen 3 x| [_Global Bindings 8 x|

-
I Logical Physical
| Physical library list: ether

Library: ether Library: ether

Logical switch view list: 1s_sch netlist symbal layout compacted symbolic

| Cell trans_ld_bias_mux Cell trans_ld_bias_mux
G 7 N\ | - ff 7 t i View:  schematic Wiew:  layout Physical stop view list:  layout_test layout abstract symbolic
il
Q> e I I e r e I e r e I l e S : _Dpen _Open Constraint view list canstraint
l

Implémentations physigues -

Mame Inherited View List Jigw To Use 2hysical Librars.  Physical Cell  Physical VWiew herited Stop Lic

! = ™igs_mux physConfig schematic cm layout_test lay
7 physConfig schematic cm.. ether and2_1x_hv layout_test layout_test lay...

> Sans toucher au schéma
physCanfig schematic cm.. ether inw_dx_hw layaut layout_test lay...

physConfig schematic cm ether norg_1x_hv layout layout_test lay

physConfig schematic cm v layout_test Iayuuttest lay
=n physCanfig schematic cm.. v layaut layout_test lay...
<=0 physConfig schematic cm layout_test lay
[
-1 NMS physConfig schematic cm gpdk030 nmoszy layout layout_test lay
L -0 Ma physConfig schematic cm.. gpdkogn pmosey layout layout_test lay...
- ) NM3 physConfig schematic cm.. gpdk0an nmaszy layout layout_test lay...
> O u r O O r an n I n - L) MNm2 physConfig schematic cm gpdk0osn nmosy layout layout_test lay
[ ) N1 physConfig schematic cm.. gpdkoan nmaszy layout layout_test lay...
[ - ) MmO physConfig schematic cm gpdk0s0 pmosay layout layout_test lay
cacn physCanfig schematic cm.. gpdkosn nmoscapy layaut layout_test lay...
| =- & m
— dh
i - & (ether and2_1x_hv 1 \¥ ‘
Allribhis —— 8%
Generation Farammeaters Terminals andz ‘I o hl“,l |El[:,-'IIILI'[ tes‘t
lgeegre for genersiion false - - -
rrote or check false andz_1=_hw layout
3 N L Spit infEciored davices  true — —
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Virtuoso Schenatic Editor XL Editing: ether CldTop schematic Co

Miew Create Check Options Migrate Window Help

Floorplanning

m el 0 m x ».Qg»:"'c;»\f\furks;
m & Soft Blocks = Anticipation

Havigator 78x| =
Shows: Default n

& Lyl1_1_1 (CldLviT_1)

CldTop

% Congestions, Contraintes (alim) e
1 ’ i e Out<7:0=3
. . , = § (CLvi1 1) Lvl =
% Contraintes sur pins poussées Q@ (ClaLviz_1) g
) (CldLwi2_1) i
= Jans les blocks (Numériques) Lo
[ i
Eile  Window Help — —
Property Editor 78 x|
L | & (ot Block i | B
Ldt2 1
[=LIE LR
=B CldTop physConfig schematic cmas_sch netlist symbal layout compacted symball
Core
Custom B
Hard blocks
0
2 Ho Physical e ——————————————————————————
< PhysConfig schematic cmos_sch netlist symbol layout compacted symbolic  ether ClaLvil Yirtuoso Layout Suite GXL Editing: ether CldTop layout =
Csnm Launch File Edit Yiew Create Verify Copnectivity Options Tools Window Assura Elace Help cadence
Hard blocks mause L: schiin
[La] - — 0 - .
Mo Phyeicel = | o> ¢ ¢ 0D Mm@ %X @ & » :“5 » L » & » Workspace: Basic ' )
=5 Soft blocks - ¥ — - I J J & - J |
L —% -J_‘nf g kofb\ - EELLQ A" DE; 32 Select:]  Sel(p0  Seliljz  Selfop0  :EE2150  4:31.0350 dX:-10.0450 )
hysConfig schematic emos_sch netlist symbal layout compacted symbolic CldLviz_1 layout - = — = :
< Lvil 1.1 schematic cmos_sch netlist symbol layout compacted symbolic  ether CldLvi1_1 layout Havigator ) X|
Core .
— Showe: Default B
Hard hlocks Mame e
[La] =
Mo Physical
B Soft blocks (CldLviZ_1)].. |
Lvl2_1_1 physConfig schematic cmos_sch netlist symbal layout compacted symbolic CldLviz_1 layout (CldLviz_1) |
¥lZ2_1_2 physConfig schematic cmos_sch netlist symbol layout compacted symbolic  ether CldLvi2_1 layout (CldLwlz_13 | k4
Soft blocks (CldLwiz_1) |
Lvin_z_1 physConfig schematic cmos_sch netlist symbal layout campacted symbolic  ether CldLvin_2 layout 1. BackD=0O=
| I = -, Backl<1=
-~ |, BackD<2=
- 7], BackD<3x
Attprs N S - ], Backi<dx
1/ pownsery 0PN | Obstuctions % S:Etg:gi
* Rectangle Folygon - "], BackD<?= il
Width B a Calculation o Propetty Editor 78X
5.0000 de — 1 ohjects selected. Show
Height n wi. Area Per Gate: 10.0000
100000 Gate Count: 100
Eoundary D Ping Obstructions
_ Met Mame = Term Mame Term Type Layer Width  Height ~ Mumber Criticality Sig Type
1 Axlx el input Bandpadd 1.0000 10000 |1 a signal -
2 Al Aelx input Bandpadd 1.0000 10000 1 i} signal
B rd Changes to Soft Black
& Al Al input Bandpadd 1.000% 10000 1 i} signal i}
4! 4 Aedx Aedx input Bandpadd 1.0000 10000 |1 i} signal
- |
5 Ctrl Ctrl input Eondpad 1.0000 10000 1 a signal
B Y<0> Yl output Bondpad 1.0000 10000 1 a signal e 0 bl
A <1 <1 = £ B i, [ ] bt
zv il el output Bondpad 1.0000 10000 1 0 signal -aHa & _/(g & & E;ll" ﬂ 35;51; b 4 Eg
mouse L: Enter Point : Rotate 90 R: Pop-up Menu
Save 5of Block
§ |34(44)| Foint at the | Ho28215 ¥ 91.055 (FSiSelect: 1 Sel(My: 0 DRD:E CAE: OFF dX:-10.045 o%: 45075 Dist: 461807 Crmd: Move
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Scénario Mixed Design

Virtuoso digital implementation option
Perfect for “analog-on-top” design flows

Draw top level floorplan
in Virtuoso LS GXL

Synthesis using
RTL Compiler

Implementation in VDI

Placement
Pin constraints
Optimization preCTS

Clock tree synthesis
Chip finishing in Virtuoso

Optimization postCTS

Routing

Add filler cells

Verification

OnoCHIU—<

©

V
D
|

+¥r VDI uses Encounter and Nanoroute technology
24 2009  Copyright Cadence Design Systems, Inc
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Configuration kit IBM 0.13um

“"CERN By VCAD ™
m Tools

Virtuoso 6.1.3 , SOC Encounter 7.1, Conformal 7.2, EXT 7.1.2 (QRC), Assura 3.2, Calibre 2008.3

@ Digital design tlow

----------------- -
u

@ Automated task
[ User task

Timing
optimization

Logical

) Logical
Equivalence

: Equivalence
Checking Clock tree Checking
H : synthesis : : r
Floorplanning : :
: & power : : ;
roufing Timing Signoff I DRC )
: : : optimization RC extraction L P
*
: . : : : LVS
: v : Timing - : ’
analysis : :

Timing

optimization '
: Tape-out

- E. ............................................... -
claude.q .. B

Sandro Bonacini - PH/ESE - sandro.bonacini@cern.ch



Digital ASIC @ IN2P3 — SoC + VDIO

S0C Encounter L, compatible SE

I
IC numérique Encounter

FE200 ICD

FE2006Ps | 1cp /|3 OC Encounter XL (aka SOC \ SOC Encolinter XL
Encounter - GPS)
RCV200 Ilé E_nc.:c.)unt_er RTL Complli;:\:ﬁormal \ Compatibel Bmld.Ge-lt-e’s BGX5.15-s064
\vérification(Replaca.R ) & RC 5.1
<73002 kD Virtuoso Digital Implementation ersion légére de SOC Encounter et RT
— ——|Option i —] Functional simulation
Encounter Conformal L (a.k.a P—
CFM100 ICD Conformal ASIC) Vdrification formelle
FE725 iy  (Encounter Timing System KL Tithing test (Celtic) pour VDIO
{contient Celtic pour VDIO) Logic Synthesis & DFT
Encounter Conformal Constraint Vdrsion légére de SOC Encounter et RT
CFM400 ICD :
Designer - L Cpm kGates

TDEO0O1 kD Encounter Test Architect -L Ifisertion strmﬁ\ LEC + Power Checks

\I'DE002 IN Encounter True Time Test -L /' Génération vecteurs de test \

\soo | icp \[Ypamic Sate Optionto /" |I= orop & power signort Logic simulation

VoltageStorm PE (Gate and

V%E ICD A

\Synthesis Product P3

e Storm PE

IR Drop & Power signoff

Encounter Back-end Packaging Rhysical implementation

VDIO
VDIO
(with 50K * instances max) (with 50K* instances max) LEC + Power Checks

Capacity limit (instances) 50K*
Partitioning & Timing Budgeting I
Power Planning & Routing

ATPG

Capacity Limit G200k/M-50K

— ]
v
Global synthesis engine B Placement (std. cell and Block) ' — =
ChipWare 7 Timing Optimization (optDesign) v Timing & Sl signoff
Powsr exploration and estimation v Timing (CTE and Slg_nalStorm} ?
Power optimization (MVT, clock gating) v Cloc‘_‘ oo Synthesa
e = Routing (Wroute & NanoRoute) v Leakage & Thermal Analysis
sk oLl Multi-Supp Multi-Voltage v
Scan insertion v Mult-Vth v
PLE wire modeling v FE RC Extraction v .
Retiming Signal Wire / Manual Editing v IR drop & Power signoff
Superthreading master Eco v
i i FE Verify v
Top-down multi-supply voltage (MSV) CeltiC SI Analysis
Mult-mode Clock Mesh support
Yield Optimization Yield Analysis
Powes Shutoff (Wi CPF) MS (DoT) features (routing, AMS int.)
DVFS OA Support v

Pradict QoS GDSIl_Out s v 21
claug B
I cadence
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Outils pour les principaux kits en usage

AMS IBM Chartered XFAB IBM UMC ST
0.35 130 130 0.35 90 0.13 0.25
Core & 10 Libs Foundry | Foundry ARM Foundry ? FARADAY | Foundry
ARM Synopsys ARM ARM
Virtuoso 6.1 6.1 5.1 6.1 6.1 51/? 5.1
SoC /VDIO X X X X X X X
Assura DRC-LVS X X X X
RCX X
QRC X X
Calibre DRC-LVS Signoff X Signoff Signoff X Signoff
XRC
Hercules DRC-LVS X X X
STAR-Rcx X X
Magma X
LVS 3D? (Tezzaron)
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u Contraintes / Implications

m Flot de conception CMS - Cadence-Mentor-Synopsys

% Acces atous les outils
> Europractice atravers les poles
% Mise en Oeuvre / Maintenance

% Formation sur outils autres que Cadence

m Cores & 10 cell libraries

%  Si externe (ex ARM)

> Acces au programme universitaire
= Pas de maintenance

> Reconstitution des librairies
= GDS2 + DEF + Modeéles +Tech files

> Cohérence du flot
> Neégociation d’un support

% Black box / macro m OK pour IBM 130

| m Chartered ou
> Bibliotheque industrielle AMS dans les poles autres ?

% Radtol / SEL & SEU free
v, RAM blocks / Memory compiler / IP
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e Virtuoso
 ADE

 Verification
e Parasitic

* Allegro
¢ AMS simul

¢ Sig Integrity
e Pwr Integrity

e Synthesis
* Route
¢ Delay

¢ Verification
I

Die stacking

3D IC

3D Stack
Viewer

3D Stack
Design

ALLEGRO - SIP = System In Package

m Single package that combines all of the electronic components needed to
provide a system or sub-system

¢, digital ICs, analog ICs, RF ICs, passive components or other elements)
Package-on-package

Pad Ring
CairnA Right Dig.

PCB

m CAIRN A
% Gds2 Tierl & 2 + PCB database




%, Stackup design
> Crossection details

¢ Setting contraints
> Multi-die connection exploration

% Interconnect modeling
> Wirebonds

%, Reflections, crosstalk, timing
» Simulating routed nets
» Circuit simulation ——

ALLEGRO — SiP =& System In Packagg
m Signal Analysis

SRACERZ

TOP_[OND |

HET& 2

MELECTAIC | -

CONDUCTOR =

| HIELELTHIC | =

CONDUCTOR | =

Tolal Thickmess:

25288 LM

lInstialize Condw

cadence

v, Power analysis
> Impedance profil of the pins
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Conclusion: Utiliser Virtuoso 6 comme vecteur d’évolution

m Solidifier les flots des kits (conf “IBM-CERN by VCAD”)

Y, Méthodologie du flot
> Mixed layout platform
> Vérification formelle

m  Augmenter la méthodologie de travail 2 Equipes / Pbles
% Aide aladocumentation intégrée
% Constraint manager, Mixed floorplanning, Chip estimate
% OQutils de haut niveaux GXL

> Qui routent en maitrisant les >1000 regles de design
» Caractérisation, Virtuoso Custom Router

m Travailler en amont, plus grande interaction avec

% Les électroniciens du PCB, Intégration des ASIC au détecteur - Construction d’échelles
> Modeles des ASICs (IBIS, BSDL)
> System in Package

% Les numericiens = Toujours plus de fonctionnalités intégrées dans les ASIC
-> Pilotage / RO des ASIC par FPGA

> Modéles communs avant partitionnement et ciblage
> INCISIVE, + FPGA suites: Synplify, ISE, Quartus
% Les testeurs > Cahier des charges de testabilité avant design
> Scan Insertion
» Test Pattern Generator
% Les mécaniciens
> Visualisation 3D
> Simulation thermique

Difficulté a maitriser
toutes les
fonctionnalités quand
on va du FE au

= = De nombreux outils sur lesquels se former_ —C >
v Formations dédiées
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