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Supported Mixed-Signal Design Kits

INTRODUCTION CERN DESIGN KITS MACROS LIBRARY DESIGN TOOLS AND FLOW RESOURCES TID MODELS

130nmCMOS 65nm CMOS 28nmCMOS

Cost efficient technology High performance technology High performance, high densjty
for Analog & RIdesigns for dense designs low powertechnology

PDK UPDATED UNDER EVALUATION

28 nm

250nm 130nm 28nmCMOS

CMOS 6SF CMOSBRFDM

High performance, high densjty
END OF SUPPORT Lowcosttechnologyfor Analog& low powertechnology

Last tapeout in May 2019 RF designs
UNDER EVALUATION

Global Foundries

28 nm
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TSMC 130nm CERN Mixed-Signal Design Kit update

INTRODUCTION CERN DESIGN KITS MACROS LIBRARY DESIGN TOOLS AND FLOW RESOURCES TID MODELS

Update of the TSMC 130nm CERN Design Kit (v2019) Metal stacks supported:

A Technology file update A 7+1metal stack
5 thin¢ 1 thick¢ 1 UltraThicke Aluminum RDL

A cumulative foundry PDK patches
A Wirebond and flipchip DRC rules

A Update of the QRTechfiles
Signoff extraction was leading to errors in multiple corners analysis
mode regarding different VIAs area definition for RV

A Update of the operaccess distributed standard cell libraries:

A Revision of multfingers devicesn standard cellOAschematic view

A Solved LVS issues in a subset of digital cells

A Open access digital library sanity checks and eventual fixes

Work in progress in collaboratiomith Cadence VCAD Standard cellibraries available:

New CERN MS Design Kit availabiligtober2019, A 9 tracksStdV;  tcb130ghp
A 9 tracks LowV; tch130ghplvt

A 9 tracks HighV; tcb130ghphvt

Users will be notified when the download will be availadke IMEC



ALESSANDRO.CARATELLI@CER

TSMC 65nm CERN Mixed-Signal Design Kit update

INTRODUCTION CERN DESIGN KITS MACROS LIBRARY DESIGN TOOLS AND FLOW RESOURCES TID MODELS

Update of the TSMG5nm CERN Design Kit (v2019) Metal stacks supported:

A 6+1metal stack
4 thin¢ 1 thick¢ 1 UltraThick¢ RDL

A 7+1metal stack
_ 3 _ _ _ _ 5thin ¢ 1 thickg 1 UltraThick- RDL
Userswill be notified very soonand will receive the instructions A
for downloading the patch from the ASIC support website and 9+1.metal stack :

: . 7 thin¢ 1 thick¢ 1 UltraThick- RDL
for the installation.

A Technology file update (minor modifications)
A calibre DRC rules update

Standard cellibraries available:
A 7tracks StdV; / LowVT / Highvt
A 9 tracks StdhV; / LowVT /HighVit
A 12 tracksStdV; / LowVT / Highvt
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CERN DESIGN KITS MACROS LIBRARY DESIGN TOOLS AND FLOW RESOURCES TID MODELS

The 28nm technologies are currently under evaluation:

Global Foundrn28nm TSMQ8nm

A Exclusive CERN access to the technology information
A At the moment, CERN is not allowed to distribute the design kits to institutes part of the collaboration

A Radiation performance evaluation ongoing

A Borghellg F.Faccig A. MarchioroCERN
A First results are vergromising.
A A report on the TID performance will be distributed
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TSMC 28nm CERN Mixed-Signal Design Kit

INTRODUCTION CERN DESIGN KITS MACROS LIBRARY DESIGN TOOLS AND FLOW RESOURCES

TID MODELS

A CERN is currentlyorking together withvCADor building the CERN mixed signal design kit distribution
A TSMC 28nm technology variants:

High performances variant Latest technology version Lowleakage ifst version Lowpower technology variant
Supported MPW runs: SupportedMIPW runs: of the technologybased No CyberShuttleMPW run

A Europracticedybershuttle A EuropracticeCyberShuttle on SIONgates

AEuropracticemini@sic No CyberShuttleMPW run

A Digitalcell libraries integration:

Threshold voltage: UltraLowVt ¢ LowVt ¢ StandardVt ¢ HighVt ¢ UltraHighVt

Libraries: 7 tracks ¢ 9 tracks ¢ 12 tracks
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Foundry services

CERN DESIGN KITS

TSMC 130nm process
A CybershuttleMPW runs

A 1 run/month

A 2 Fabs
AFasb ¢ o6yé¢ 4 FSNOS LINBFSNNBR F2NJ 19t R
A Fab MH O6MHE 61 FSND

»
QX
>
L
<
QX

TSM@G5nm process
A CybershuttleMPW runs

A ~1run/month

A mini@asidVIPW runs

A 6runslyear
A Costeffective solution for small designnim x 2mm1mm x 1mmexclusively for HEP designs)

A 2 Fabs
AFasb MH 9 ClFLod® mn OMHE oI FSNOSI 2F Sljdzrf LINBFSNBYOS F2NJI9
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Macro-blocks available for GF 130nm process

INTRODUCTION CERN DESIGN KITS MACROS LIBRARY DESIGN TOOLS AND FLOW RESOURCES TID MODELS

A RadToESD structures for 10 pagson erover Full list and documentation available at:
https:// espace.cern.ch/asiecsupport/gf130/

A RadToll2-bit, 32-input monitoring ADGiicon proven i GFI130

> GF130 ~ # EDITLINKS

A RadTolLVDS andLVSJrivers/receiversSsiicon proven

Home

Here you can find design material for developing circuits in the Global Foundries 130nm process (IBM-CMOS8RF).

A S RAM ge n e rato r (40 M H Z , d km rt Syn C h ro n O U$ You can access technical material fo expand your knowledge about the process on the Technical Library.

You can download the Process Design Kit (PDK) for full custom analog circuit designs or the Mixed Signal Design Kit
for analog, digital and mixed signal designs on the Design Kits.

A eFuse(1- and 8bit; 3.3\ 10mAburn in <1ms for 8 bitS)icon proven

Design Kifs Technical Library

A RadToBandgap (diode based, current output 584 mV ovelP,V,] siicon proven
A RadToDAC: &it, current output,40 NALSBsiicon proven



Macro-blocks available for TSMC 130nm process
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INTRODUCTION CERN DESIGN KITS MACROS LIBRARY DESIGN TOOLS AND FLOW

Min  Max
A RadTolerant SRAMiicon proven - ' Word size 8b  256b

A Compiled at request Mem Depth 64w 16 kw
Only Standard/; and 4 metal levels used
Operation 80 MHz at 1.2 V
Dualport

A TID and SET tolerant

A E-FuselP blockiionproven

A RadTolerant Bandgap Reference Voltagmerator siiconproven

A RadTolerantESD structures for Periphery Honproven

A RadTolerantCERN 10 pad<MOQOS driver/receivel.2V siiconproven (NEw

A Extractiondeck files for ELT devices

RESOURCES TID MODELS

Full list and documentation available at:
https:// espace.cern.ch/asiecsupport/tsmc130/

‘ IC Technologies and MPW support - TSMC130
Home > Technologies > TSMCI30 ¥ | Foundry services Design Tools and Digital Flow: Commur

mrmunity Forum

TSMC 130nm

Here you can find design material for developing circuits in the TSMC 130nm process. You can access technical
material to expand your knowledge about the process on the Technical Library. Info how to download the Process
Design Kit (PDK) for full custom analog circuit designs or the Mixed Signal Design Kit for anclog, digital and mixed
signal designs can be found from Design Kifs. Access fo this sife is imited fo the TSMC designers group who have
signed the TSMC NDA.




Deliverables available for TSMC 65nm process
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INTRODUCTION CERN DESIGN KITS MACROS LIBRARY DESIGN TOOLS AND FLOW

A RadTolerant SRAMicon proven ——— Min Max

A Compiled at request Word size 8b  256b
Only Standard/; and 4 metal levels used Mem Depth 64w 16 kw
Operation 80 MHz at 1.2 V
Dualport
TID and SET tolerant

A TSMC Static RAM:onproven
A Compiled at request

A E-FuselP blocksiicon proven

A RadTolerant Bandgap Reference Voltdg@deBasedkiicon proven

A RadTolerant Reference Voltage generator DTNMOS Basgéhoven
A RadTolerant ESD structures for Peripherysilh proven

A RadTolerant ESD structures for Area array 10

A RadTolerant CERN IO padSMOS driver/receiver 1.2Mconrroven

A RadTolerant SLVS Drivers/Receivets roven

A Extractiondeck files for ELT devices

RESOURCES TID MODELS

Full list and documentation available at:
https://espace.cern.ch/asicssupport/tsmc6Y

‘ IC Technologies and MPW support - TSMC65
Home >  Technologies ¥ >  TSMC65 ¥ 1 Foundry services Design Toals and Digital Flow ~~ C

ommunity Forum

TSMC65

Here you can find design material for developing circuits in the TSMC 65nm process. You can access technical
material to expand your knowledge about the process on the Technical Library. Info how to download the Process
Design Kit (PDK) for full custom analog circuit designs or the Mixed Signal Design Kit for analog, digital and mixed
signal designs can be found from Design Kits. Access to this site is limited fo the TSMC designers group who have
signed the TSMC NDA.

Design Kits Technical Library
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CERN Digital design flow

DESIGN TOOLS AND FLOW

CERN Digital Desidfdow update:

A Tools version: Cadence Genus/Innovus/Tempus/Voltus v18.10/19.10 (Europractice design tools release)
A Common flow for TSMC 130nm and TSMC 65nm PDKs

A Developed in collaboration with Cadeng€AD

A The flow will be distributed by CERN starting from next week:

A Information available via the AS$Gpport websitehttps://espace.cern.ch/asiesupport

A Repositorylink: https:// gitlab.cern.ch/asiedesignsupport



https://espace.cern.ch/asics-support/
https://gitlab.cern.ch/asic-design-support
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CERN Digital design flow updates

INTRODUCTION CERN DESIGN KITS MACROS LIBRARY DESIGN TOOLS AND FLOW RESOURCES TID MODELS

CERN Digital Design Flow update:
A Support for Genus/Innovus8.10/19.10version
A Full OperAccess based flow

A Based on the new Stylus Common Ul

Common User Interfacend common database access methods offedagsistent commands
acrosshe wholedesign flow (Genysloules, Modus, Innovus, Tempus, and Vdtioks)

A InitializationFlow with Common MMMGettings file (coming soon)

A Hierarchical flow support

A Folder organization restructuring supportigd/cliosoftrepositories

A Voltus power analysis

A c4 flipchip flow version

A Support for Triple Module Redundancy digital cells place and CTS (SEU tolerant designs)

A Additional minor change&CTS NDR rules, Timing optimization with QRC extraction and Tempus engine, etc..)



Supported design tools for 2019-2020 CERN Design Flow:

DESIGN TOOLS AND FLOW
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The supported design tool version follow the 2019 Europractice tool release

A Digital Synthesis Genus SynthesiSolution GENUS_18.10.000

A Digital Implementation InnovusSystem INNOVUS_18.10.000

A Analog design IC6Virtuoso IC_6.1.7.722

A spc constraints, formal equivalence CONFRML CONFRML_18.10.200

A DRc & LVS PVS PVS_16.12.000
Calibre CALIBRE_2018.4.17

A ParasiticExtraction QRC/EXT EXT 18.12.000

A Logic Simulation, Verification Planning Incisive VerificatiorPlatform INCISIVE_15.20.058
UvM VIPCAT 11.30.057_UVM

A Library characterization and validation Liberatesuit LIBERATE_18.10.293

A Design fotestability OFT & ATPG) Modus TesSolution MODUS_18.10.000

A Timing sigroff Tempus SSV_18.10.000

A’ Power and IRirop analysis Voltus SSV_18.10.000

If you need support in the usage of those tools or of the implementation flow, please do not
hesitate to contact us!



ASIC Design Support and Foundry Service webpage

RESOURCES

ALESSANDRO.CARATELLI@CER

A Technicatlocumentation about the TSME30nm, 65nm and 28nm design kits
A Distribution of the Global Foundries 130nm design kit

A Training material for digital desigools

A Distribution of CERN digital ﬂowc;A Updated

A Distribution and documentation of the available macro ceétts™
A Distribution of radiation models for TSMC 65nm technolegy—— updated

Updated

Link: https://espace.cern.ch/asiesupport/

CERN

Collaberation Workspaces

BROWSE PAGE

‘ IC Technolog|es and MPW support

Home Technologles ~ Foundry services Design Tocls and Digital Flow = Documents Community Forum Confact us

Technologies

Select a technology of your choice fo access the secure web site containing technical information and foundry
design kits that are available for download. Access Restrictions apply. To obtain access please contact us.

TSMC 130nm TSMC 65nm TSMC 28nm GF 130nm

‘ IC Technologies and MPW.

> Technologie: hd > TSMC65  +

Technicallibrary

Design Manual

e TSMC 65nm CLNé5LP design rule manual V2.2
* Wirebond, flip-chip and interconnection design rules

Application notes

= TSMC Digital libraries Application note

= TSMC Standard I/O Application Note

= TSMC Analog I/O Application Note

* Addendum to TSMC General I/O Application Notes

DRC/LVS

s Assura LVS Deck Usage
= PVSLVS Deck Usage

Tutorials and useful material

* TSMC signoff timing analysis recommendations 1
* TSMC signoff fiming analysis recommendations 2
s VOLTUS-FI EMIR PVS Flow - Step-by-Step Tutorial - new
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ASIC Support forum

RESOURCES

. IC Technologies and design support o
Open on March 2019, the ASIC support community

forum is a place where to:

A Find suggestions EE—— —

A Download dOCU mentation Category Topics  Latest

A search for solution® commonissues to avoid

TID Model Update -

duplicating efforts e
TSMC
65nm ;
YO u are Ve ry We I CO m e to CO nt ri b u te With any W & TSMC-55nm Macro-Cells M & TSMC-65nm TechLibrary W & TSMC-65nm Tutorials M & TID Models W & Soft-Macros-Cells
. . . &TSMC 130nm 11 [digital flow] signoff )
information or suggestion could be useful for the R oxrson y

. TSMC
community! 130nm

VOLTUS-FI EMIR

PVS Flow - Step by 0
Step May 24

W & Analog and Mixed Sig...

W & TSMC-130nm Macro-Cells B & TSMC-130nm TechLibrary B & TSMC-130nm Tutorials
W & Radiation tolerance

TID Models now o
& Analog and Mixed Signal B available on Gitlab 50
W & TID Models )

Link:https://asicsupport-community.web.cern.ch

Access requestisic.support@cern.ch

& Digital Flow
- Digital Design tools (Genus, Innovus, Tempus, etc) - CERN Digital
implementation design flow - Single Events Upset handling

Categorie
Subcategories\

W & Soft-Macros-Cells W & Flow and Scripts

& MIC Cluster and Repositories
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A common UVM verification components library

INTRODUCTION CERN DESIGN KITS MACROS LIBRARY DESIGN TOOLS AND FLOW RESOURCES TID MODELS

ASIC designers in the HEP community invests significant efforts (as much as on design itself or more) on verification

}

Complexity of digitabn-top ASICs have increasstionglyin the latestyears and,
therefore, the verification needs:

A Mult chip systems with critical chipterfaces,

A Functionabor gatelevel simulation of complegircuits

A Complexstimuli generation depending on physgtstistics

A Needs ofautomatization

A Randomizedests

A Dedicated of very specific/special functions ( e.g. handling errors and error regovery
A Functionalkoverage

A Exceptionatases/conditions

A In-side design/bloclassertions (localized intelligent checking: interfaces, busses3, etc
A Single event radiatiorffects (SEU/SEiDJerance verification

A Continuous integration 1

Many recentcomplex HEP chips verificatiare based
on SystenVerilog / UVM verificatioframeworks



A common UVM verification components library

RESOURCES
MPA-SSACIC Verification environment (CMS Outer Tracker) Timepix4 verificationenvironment
AlessandrdCaratelli,SimoneScarfi TuomasPoikela

7~ -

Monte Carlo gen. » MPA STUB Monitor
ve Reference MPA L1 Monitor
Combinatorial gen. 4 Configuration UVC —

uve — model [ ﬁ SSA STUB Monitor _l CIC STUB Moniitor
Scoreboards
Commands gen. UVC X oreoar je== SSA L1 Monitor CIC L1 Monitor

Stub generation UVC

‘— uvc uve
3

Simulation Environment ( TLM level )

Parameters 4|
evaluation Pixel Data only
i | Assertion based verification | | parsers | | parsers |
_ T I N SN S TFC mecel
— I-1terface|—|inten:ace'—|mte}faceHlnterTface = TPX4Confi
Test base class seasenes RegsBase
- SSA ASICx16
% Models | || L
a - CICASICx2
P| AraloBTE | ||— MPA ASIC x16 —
) - 1 1 VEPIX53, Verification Environment for RDBBXelchips
| sine et Upset necton Sara Marconi, Elia Conti

LpGBTASIC 10Gbpstranceiver)
SzymorKulis
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