Introduction of 3D IC
Thermal Analysis Flow
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Challenge: Thermal
Introduction & Cases
Summary
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Thermal Challenges:
Accessing Package Level Electro-Thermal Impacts at the Chiplet Level

General Thermal Concerns 3D IC Thermal Concerns
A Powering devices generates heat A Increased challenges for power distribution

A Passing power through wires generates heat A Impacts of heterogeneous environments

AHigh frequency device switching generates heat A Canot address with DR
A Heat impacts electrical behavior A More and new materials

Alnterconnect parasitics A Vertical thermal resistance

A Device behavior

Package _
6 Reliability

A Increased distances to heat sink
A From general concerns for electronics

Package molding

( Thermal Leakage |
| runaway Power
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Performance

Thermal-related issues
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Thermal Analysis Flow
Calibre 3D Thermal

Sign-off Accurate Die-level
Thermal Analysis from Package
Assembly

A Solution implements thermal
behavior considered as below:
U Supported LEF/DEF, GDS import

U Create detailed die thermal model
of non-uniform thermal properties
caused by metallization/TSVs

U Generates fine-grain power maps
to capture hotspot effects

U Report temperature gradient and
hotspot regions in stacking dies
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GDS LEF
XML OASIS DEF
LEFDEF IPF

3DSTACK&onfiguration File

+ Boundary conditions
+ Package blocks.g. TIM, heatsink
+ Thermal constraints

3D Thermal
Configuration

Die/layers 3D
model assembly

Calibre Static/Transient I
3D Thermal Thermal Simulation Fur l

Power map

3D IC/package | Thermal and Thermal Summary
Assembly View | Power Maps = Waveforms Report

Thermal Results Database
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Thermal-Aware IC Design
Flow and Accuracy Qualifications

CEA-Leti 3DNOC Case Study

65nm STMicroelectronics 70mm? : : - : - : .
3000 TSV and micro-bumps B Fine grain thermal simulation in large SoC designs:
1000 flip-chip bumps I B
TFBGA 12x12x1.2 - 581balls

A Address hot spot region affected by metal layers and
power map

- 1980 p-bump:

age
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Chiplet thermal results

>> Run by Flotherm Frssare
Package: BGA 12x12, 581 balls = !:'w ; =
Logic-on-Logic version : :
3DNOC = Mag3D + Mag3D :
AThe i mplemented ther mal | = s
accuracy, thevorst casalifference between simulation and ' | —

measured data is equalia’5% while the average
difference considering all thermal sensors is lower than

- Detailed gate-level power maps
2%. o0 *

Original detailed



Thermal-Aware IC Design
Calibre Implements TSMC 3DFabric through 3Dblox

TSMC Reference Flow

GBI -

IATE RELEASE

tion, please contact

Siemens partners with

technology milestones
26 October 2022
Plano, Texas, USA

To help mutual customers deploying 3D IC architectures in their next
generation ICs, Siemens has enhanced its Calibre 3DSTACK software to
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Flotherm software.For thermal analysis, the Calibre software combined
with Simcenter~lothermsoftware has been certified fulfilling required
accuracy and has been enhanced to enable automatic extraction, power
generation and simulation of the complete 3D IC assembly

Qualified in TSMC Reference Flows f@oWoS 3DIC, InNFO-
oS, INFO-PoR INFO-MS, WoW, SolC, 3Dblox
from 2012 2022
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https://resources.sw.sie
mens.com/hu-HU/video-
simplified-physical-
verification-of-3dics-
through-3dbloxtm
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