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The scale and complexity of 2.5D/3D heterogeneous SIEMENS
packages exposes challenges in existing tools and processes lngenuity for Uife

System planning and prototyping

Design abstraction, net list definition,
and system level IO optimization

Substrate implementation
Capacity/performance, manufacturing quality
Verification (DRC/LVS)

Individual substrate level, full 3D assembly,
and in-process verification

Multi-domain integration and modeling

Mechanical, electrical, thermal, stress
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2.5D/3D Heterogeneous planning and prototyping SIEMENS
Interdependences and impact lngenuity for Ufe

Die 1 Die 2
"N EEEEEKEERE BN "B E EEEE 'Bumpplacement
* Signal — PG ratio
* Bump connectivity
* RDL tech and patterns

System

Optimization

e Wongaae®

* Critical part placement * Substrate technology
* BGA matrix & nets ‘ * Ball matrix & net list
* Escape routing * PG supply strategy

* Socket compatibility * Die place & config

Die 1 Die 2
NEEXEEEEEK. HEEKEEXEEKEK.

Restricted © Siemens 2019
Page 3 06-16-2020 Siemens Digital Industries Software



2.5D/3D Heterogeneous planning and prototyping SIEMENS
Ihg,ev\uf(y{orufe.

Substrate

Sézttzm Plan & Prototype _
EIRTEN Implementation

TX;/”ESV Xpedition Substrate Integrator nggg:}gr&gg?e
LEF/DEF S > N 4 2.5D/3D Assembly
%{)S Verification
Calibre SDSTACK
?/Erlﬁ;; Substrate
Verification
Calibre DRC
Die Data -
LEF/DEF
GDS
TXT/CSV

Verilog
SI/PI J Thermal J Reliability MCAD J
\ \ \ \
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2.5D/3D Heterogeneous planning and prototyping SIEMENS

Image courtesy CEA-Leti
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Il«\gf»\uc\'y for Uft

v Define and optimize connectivity in context of
full-system — die, interposer, package, & pcb

v Generate and manage the full system net list
v"Minimize dependency on error-prone spreadsheets

v Drives rapid prototyping to evaluate electrical
and thermal feasibility

v"Requires capacity, performance, and scalability
for 500K — 2M pin interposer/package designs
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2.5D/3D Substrate implementation SIEMENS

Ihg,&huf{y‘for(,{fg
System

Data Plan & Prototype I S;ubstrate.

g  System Assembly mplementation

Xpedition Substrate Integrator Xpedition Package

> Designer (XPD) a N
Z2.ob/S ASSemDply
VEerification
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Supbstrate

Die Data IC P&R Tools Verification
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2.5D/3D Substrate implementation SIEMENS
Challenging the legacy solutions lngenuity for Life

i . Consistent high-quality manufacturing
(short outputs and tool capacity/performance are
problematic areas for legacy tools
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2.5D/3D Substrate implementation SIEMENS
’hﬁ%ai(y{or(ift

v Design and verify heterogeneous interposers and
packages in a fully integrated 3D environment

v Capacity and performance for high pin
count designs — 500K to 2M range

v Flexible and efficient areafill with accurate
representation of smallest geometries

v Quality GDSII of non-Manhattan shapes
minimizes false verification errors

v" Correct-by-construction methodology
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Comprehensive substrate sign-off and verification SIEMENS
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Cross-probe t GDS

Substrate
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Calibre DRC
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Comprehensive substrate sign-off and verification SIEMENS

Ilz\g,ev\ui\'y'for(/c}[t
In-Design Verification Final sign-off & Verification
E » 3] CXPD T
Hl_PRC ;r::):ne On.’O S A SOy LHEE
:":‘E“b :w:m [l ] e | some ] ... [ o
Unique in-design verification Independently verify the manufacturing
Automates checking of non-standard rules outputs not just the design database
User-definable custom rules Dynamic cross-probing to quickly identify
Addresses the rapidly changing complex and resolve issues

rules of HDAP and interposer technologies Increasing number of foundries/OSATs

Identify and resolve most problems requiring independent sign-off with Calibre
before final sign-off
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2.5D/3D Heterogeneous assembly verification SIEMENS
Individual device verification isn’t enough lngenuity for Life

i
v ez | Independently verifying discrete die and
v _JUMNN nterposer JUUNN 1 substrates per their process rules does not

ensure the overall 2.5D/3D package assembly
IS correct or will perform as expected

| Die i | .
? ) VWOOOOOO
- Interposer
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2.5D/3D Heterogeneous package assembly verification SIEMENS
Il«\?eb\uf\ly«foru'[e

Golden system net list
Assembly description

System
Data Plan & Prototype
System Assembly
Xpedition Substrate Integrator
- 2.5D/3D Assembly [sCSSIaEl
t Verification m—
Calibre 3DSTACK
Supbstrate
Die Data IC P&R Tools Verification
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N
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2.5D/3D Heterogeneous package assembly verification SIEMENS
Layout independent assembly verification lngenuity for Ufe

v Aggregates post-layout design data to build
model of the full heterogeneous assembly

v Verifies golden source model to manufacturing files

v Performs 3D physical checks across the
devices/substrate interfaces (DRC/LVL)

v Performs connectivity verification between all
devices/substrates (LVS)

v" Scalability for increasing design complexity

Image courtesy CEA-Leti
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2.5D/3D Heterogeneous packaging SIEMENS

Multi-domain modeling lngenuity for Life
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Multi-domain

Modeling SI/PI Thermal Reliability
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2.5D/3D Heterogeneous packaging SIEMENS
Multi-domain modeling lngemuity for Life

v"Comprehensive solver technology for
die and package level extraction

RDL data path
(diff. pair)

v Detailed thermal modeling from gate to
system level

| captoo close_ | v ECAD/MCAD collaborative design

to heatsink 4

v Stress analysis to identify unexpected CPI
stressors impacting device performance
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Comprehensive solution for complex
2.5D/3D Heterogeneous packaging

Plan and Prototype

Define and optimize
connectivity in context
of the full-system

Generate and manage
the full system net list

Eliminates dependency on
error-prone spreadsheets

Implement

Fastest path to implement
large complex packages

Minimize substrate re-spins
and material scrap cost

Capacity and performance
for the highest pin count
designs

In-design verification to
minimize iterations

Substrate sign-off with the
gold standard — Calibre

Layout independent full
assembly level verification

SIEMENS
lngenuity for tife

Model and Simulate

Comprehensive die and
package level extraction

Detailed thermal modeling
from gate to system level

Stress analysis to identify
unexpected stressors
impacting performance
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SIEMENS
Ihg,ev\uffy‘for&‘fe_

For more information please contact:

Brett Attaway

Brett.Attaway@siemensgovt.com

Kevin Rinebold

Kevin.Rinebold@siemens.com



