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Aggressive System Scaling with 3DHI Requires Multiphysics Solution

SoC Deep-Scaling and SoP Re-integration
To Sustain Long-term System Scaling

Chip 3D (x, y, z) scaling with continuous bond pitch and TSV scaling
Next generations transistor/functions/IP/chiplets stacking deep-partition and re-integration.
System-scaling complements transistor-scaling, to sustain semiconductor technology migration

Chip 1 Interface

System Integration System Scaling

* D. Yu, 2019 IEDM Panel, San Francisco, CA, USA

SolC innovative
bump-less =
bond i ng T 3D Stacked Electronic

Electronic I

and Photonic ICs ith
surface coupling
Photonic Ic

Doug Yu, TSMC, ECTC
keynote, 2020
Focusing on PPAT

NVIDIA Silicon Photonics

Dive into NVIDIA co-packaged
optics-based switches.

Jensen Huang, Nvidia CEO, GTC Keynote, March 2025

An Option Besides CoWoS® — System-on-Wafer
(TSMC-SoW™)

SoW (w/ SoC or SolC)
>40-ret., >60x HBM

Scalable for large clustered xPU in
next-gen data centers

Leverage InFO and CoWosS tech.
* InFO-SoW in production

®= CoW-SoW to be ready for
MP '27
Orders of magnitude enhancement in

compute power with higher energy
efficiency

CoWosS (SolC) CoWosS (SolC)
3.3-ret., 8x HBM 5.5-ret., 12x HBM
80x80mm substrate >100x100mm substrate

CoWosS (SolC)
= 8-ret., 12x HBM
© 2024 TSMC, Ltd >120x120mm substrate

Courtesy of TSMC, 2024

| Technology Platform for HPC / Al

High Performance 3D Stacking / SolC Co-Packaged Optics
Memory

Si Photonics

Memory

-— -
RDL Interposer + [} — -
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LSI* + eDTC*s— VR == VR i

- —

Integrated Voltage
Regulator >6X Interposer

Kevin Zhang, TSMC, ISSCC keynote, 2024 \n sys
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Silicon Photonics in Co-Packaged Optics (CPO)

* Light (photons) propagating inside a Silicon-On-Insulator (SOI) waveguide

Waveguide Microring resonators Electrical/thermal phase control

Wi

L1V 08V 0.4y [

L L SRS S,

Measurement Data, Di Liang, U. of Michigan

Fiber-waveguide coupling Photodetector

“TSMC COUPE™ Photonic Integrated Circuit Co-Design with Custom Verilog-A and PDK TMI Models Using Synopsys Tools”, P. Samadian, TSMC OIP 2025 \n sys
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Significant Multiphysics Challenge in CPO with TSMC COUPE

(a) (b embedded
e COUPE " Microdens
S0lC™ bond
TSMC-
SolC™ F2F -GC

.. '.:T:_ TOV--- _Metal
Reflector
L A A A

“Optical and Electrical Characterization of a Compact Universal
Photonic Engine”, TSMC, ECTC 2025

Cross die electromagnetics

Thermal
Conpression {
Bonding

Bond Pads

SiLogic Layer

-

$OI Photonics Layer
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IR drop generate

additional

Temperature

impact metal

conductivity
dielectric

Temperature impact

heat metal conductivity

Temperature

and distribution induces

permittivity

Stress

generate heat

Stress induced
transistor degradation

Multi-physics Interactions

Courtesy of TSMIC

Optical I/0 and photonic Increased
device simulation IR drop &
electromigration

FA region
L

GC region Intermediate region
i N
\

Coupled Thermal and Stress

Convection and radiation to ambient air

Dightal IC
EER
lu.vl

“Conduction dissipation to PCB

Heat generation in chips

and optical components Conduction in solids Con
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Challenge: Thermal Simulation is Critical for Silicon Photonics

e Solving for Digital IC and EIC on heat generation
» Solving for PIC Package: heat generation, dissipation, and thermal couplings of chips and optical
components

Convection and radiation to ambient air

Digital IC
Conduction dissipation to PCB
T Run photonic circuit
Heat generation in chips o C Y e
l::> onvection in air and radiation in ; ‘
e and optical components Conduction in simulation

solids space \ J

“Electronic-Photonic IC Co-Design with Signal/Power Integrity and Thermal Simulation for Silicon Photonic 3D IC”, J. Youn, J. Pond, N. Chang, et al., best paper candidate, DesignCon 2021
“Towards an Automated Workflow for Link-level Exploration and Optimization in the Domain of All-to-all Optical Networks”, L. Ramini, A. Alam, Design Track, DAC, 2022
“A PVT-robust Design with Electronic/Photonic Co-simulation Engine for Microring-based DWDM 3D Silicon Photonics”, C. Hong, A. Alam, J. Pond, et al., Design Track, DAC, 2024
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Thermal Integrity Workflow: Overview

EIC layout EICCTM Design components:

Auto

*  EIC: electronic integrated circuit
*  PIC: Photonics integrated circuit including waveguide, microring
Assembly and - )
o resonator, heater ring and other special components
PICCTM Consolidation s Other components such as PCB, molding carrier and lid

PIC Layout PIC Components

LID
Carrier Molding

GDS cut EIC . .
PIC _ Simulation

PCB

Thermal simulation workflow based on a generic 3DIC package with CPO

* Highlights
* Computationally efficient due to use of CTMs

e Accurate thermal map for PIC by preserving geometries of
critical photonic components

« Automated flow for stacking/aligning multi-die package

\nsys
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Electronic-Photonic 3DHI Co-design Methodology

3D EM model
Signal Integrity (SI) H . ASIC Electronic Chip (EIC) JROL
- ermal Integrit
ower Intelgrity ( grity (xPU, FPGA, )
Full-wave IR drop analvsis ~ Thermal Cbumps QO OO 24-Tx-channels
EM simulation P y «~ simulation -
\ 24 Rx channels
coupling Package Substrate
S-Parameter analysis Current density, Temﬁg‘lt”sries map
impedance analysis y
y [um] Temperature [°C]
s . . 150.0
, , Thermal-aware .
Channel simulation photonic circuit Tx ring modu
simulation Rxing N,
L 4 *’
X [um]
T Optical spectrum, |
Eye mask verification eye diagram, i e e S LI Temperature difference ~ 28 °C
. elative | o g
thermal budgeting L e Tl N . s

I riasy ol LA A N VUG PR S (- N S |
0 1000 2000 3000 4000 5000 6000 7000 8000
X coordinate [um]

“Electronic-Photonic IC Co-Design with Signal/Power Integrity and Thermal Simulation for Silicon Photonic 3D IC”, J. Youn, J. Pond, N. Chang, et al., best paper candidate, DesignCon 2021
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Challenge on Optimized Mesh for Waveguide Structures

* To ensure the accuracy, mesh complicated layout to ensure good quality of FEA (finite element analysis)

NODAL-TEMPERATURE (C)

Irregular shapes with non-optimized mesh Optimized mesh result

I\nsvs
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3DHI CPO Thermal Simulation Result w/ PIC and EIC Coupling Result

Temperature

[cel]

Max: 41.779
42.000

. 39.800
37.600
35.400

& 33.200
31.000
28.800
26.600
24400
22200
20.000

Min: 20.000

EIC

Thermal coupling from EIC

PIC

..—.N

3DHI CPO Thermal Simulation Result
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Thermal-Aware PIC Design

Import temperature maps from thermal simulations into the photonic

circuit simulator

Use thermally aware compact models (e.g., ring resonators in receivers)

Capture resonance shifts from thermal cross-talk

Assess package temperature impact on performance
(e.g., grating coupler spectrum shift)

Layout of 4-channel WDM
example circuit in PIC

AR
L=

#

A B BB B R

PIC temperature map of WDM receiver
with thermal crosstalk from EIC

NODAL-TEMPERATURE (C)

Importing temperature map into FDTD simulation of a grating coupler

Schematic of 4-channel WDM circuit

o

“Accurate Thermal Simulation of 3DIC Package with Co-Packaged Optics”, A. Alam, et al, DAC 2025

Transmission

Input Thru
# #
Drop Add

Ring Resonator

»

Wavelength
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Comprehensive Multiphysics Solutions for CPO Needed

Thermal Management ESD Analysis

Pathfinder SC

RHSC / Totem / RHSC-ET / Icepak / Lumerical

<
°
<
]
<
]
T
>

‘ Thermal Aware

Photonic Components Structural Integrity EMIR

\ 4

Optical Input/Output Signal Integrity

Lumerical / Zemax RaptorX / HFSS / Lumerical Lumerical Mechanical / RHSC ET Totem / RHSC

Photonic IC 3 - l
’
= S A 7 . - \
Electrical IC & ./,«’ . é .
ﬁ Structural Aware

\nSY§
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Auto-ML Framework Needed for System Technology Co-optimization

Get Data Train Model Improve Adaptive Meta-Model of Optimal Prognosis (AMOP) for scalar values:

* Objective measure of prognosis quality = Coefficient of Prognosis (CoP)

* Determination of relevant parameter subspace
* Determination of optimal approximation model
Clean, Prepare Test Data * Approximation of solver output by fast surrogate model without over-
& Manipulate Data fitting

. Evalpation of variable sensitivities
Calculate forecast

quality using CoP
(Coefficient of Prognosis)

Coefﬁfcients of P,rOQnOEis (us";? MoP) Th e Wi n n e r i S MLS approximation of difference I nveStlgate respo nse by Ge ne ra te
77777 ull model: CoP = 89 % MOP Coefficient of Prognosis = 89 % response based on DeS|gn Of Competlng meta_
T 3 TN
. | N 200 = g b . ;
- INPUT: depth oo | " . | ' (Meta-Model of Prog ncl)sis-)"“" Ji__)\(penments (DOE) sampling models
i 0.992 <2 ’ . -
i3 .
: li s Belab 0.990 35. +10 |
ém 21NPUT34 ‘?kl!g t 0.988 2 -
© ‘ 6
g | - 0.986 . . 2000 .
: ‘ 4 . 0.984 _ . 2 8
;N - lNPUT:;glco/t;ness i . o~ 1500 %"
ey ‘ 0.980 r-2 ' 1000
’ = 0.979 | -4
-l INPUT: radius ] © 500
‘ 38 % f=8
e L ; 3
0 20 40 60 80 et % 9N =
CoP [%] of OUTPUT: difference 2 v * 38y —s 09 % e
12 ©2025 ANSYS, Inc.
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ML-Based Power & Thermal Design Space Exploration for System Technology
Co-optimization (STCO)

CTM, other power source v Bill of Material v Performances
v Architecture v Cost
- ™ N\
—— > Model Assembly = ——— > Static, Transient —> Temp contour, Thermal Stress, ... —¥|
> h. /1> o = = . ETTT b &‘s >
Die/pkg/pcb/tsv/bump model /) - 4 )

Exploration module : = Results Postprocessing

Power, Heatsink, BC \/ Warpage

TSV Exploration

Goals setting
Max T°, Gradient, Warpage...

Thermal Bump Exploration \ J /“
ML Optimizer ML Optimizer

v T (EM)
v AT’ (Timing) )

Heatsink, Boundaries model

? . Sensitivity
Variable Sweeping

Sensitivity Analysis

3 ! >l h— ? J
’ = Z.)
Paramet ters.txt Solver Output files

TR ' | “Zen 5” AMD 3D V-Cache™

Material?

= Thermal benefits when L3D moved below the CCD

ML- b ase d Meta-mo d e | Tra | n | ng + +500MHz Base and +200MHz Boost Frequency!“l vs. “Zen 4” 3D V-Cache™

“Zen 4" Stacking Concept “Zen 5" Stacking Concept

1 PathtoHeatsink |

 Examples of desired system technology co-optimization

* TSV pitch and placement for better thermal management, dynamic IR drop, and EM fﬁ | oo
* Thermal-aware chiplet/block placement to minimize vertical thermal coupling L E L e —

ccp
| ToPackage Substrate |

*For Bustration purposes only

\nsys
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* Warpage/stress sensitivity for analog and thermal-aware STA in global timing paths
* Thermal-aware EMAG analysis, signal integrity, and SiPh performance optimization

2028 EEE st S-St s Comermce "2 5 The AMD Hgh-Parorance 4o x8654 Mcsogrmcessor Com

T. Singh, et al., AMD, ISSCC, 2025

13 ©2025 ANSYS, Inc.



Efficient PIC Co-optimization with Automatic ML-based Workflow

* Problem: Photonic transceivers need to deliver g 9 O EE;?E YRR
' circuit : ical i Photo |
faster data rate with low bit-error-rate (BER) b oo }_& et
ot ; 000 Ok
* Solution: Al/ML assisted optimization workflow o e <  Sre—— |
for photonic integrated circuits with Ansys Laser Transmitter circui, node (1) Recelver cruut, node ©.3)
optiSLang and INTERCONNECT e
(= Zoadomd) = - )
* Results: s Lo 1 o 1 L= 8
- Reduces design cycle = :
- Improve eye quality and BER

* Collaboration Partner:

—1

Hewlett Packard
Enterprise

14 ©2025 ANSYS, Inc.

INTERCONNECT
Simulation setup

* Parameterized photonic
circuit setup using compact
models

* Setup script enables easy
update of design parameters

* Analysis script used to
automatically perform post
simulation analyses

optiSlang
Metamodel creation

2 * AMOP module used to
create metamodel of the
photonic circuit or system

* Multiple INTERCONNECT
simulations run from
optiSLang using API to
calculate the metamodel

“Towards An Automated Workflow for Link-level Exploration and Optimization in the Domain of All-to-all Optical networks”, L. Ramini, et al

optiSlang
Optimization

* Metamodel used to optimize
circuit design, enabling quick
evaluation of thousands of
design variations

* User chooses best design from
multiple options based on their
design criteria

, DAC 2022 \n sys
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Parallel Per-tile Activated ML Thermal Solver for Solving Arbitrary

Power Pattern with FNO of PhysicsNeMo

* Training data: Finite amount of single tile heating cases

Thermonat project

Truth

- 110

- 105

+ 100

»

0 10 20 30 40 50 60 70

“Parallel Per-tile Activation with Linear Superposition of Thermal Response for Solving Arbitrary Power Pattern in 3DIC Thermal Simulation”, H. He, N. Chang, et al., MLCAD, 2024
“Invited Paper: Solving Fine-Grained Static 3DIC Thermal with ML Thermal Solver Enhanced with Decay Curve Characterization”, H. He, N. Chang, A. Kumar, et al., ICCAD, 2023

70

60

50

40

30 4

20

10

0

NN Input: Single tile heating power map

Validation with numerical solver: error rate < 0.5%

Pred

,

0 10 20 30 40 50 60 70

NN Output: Single tile heating thermal profile with FNO model

Post processing: Linear superposition of thermal responses

Supports both static and transient simulations, and successfully applied in DARPA

120

115

- 110

- 105

- 100

- 95

85

Tile_ 0

Single tile heating (Inference in
parallel, took <3s)

Superposition \nsys
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Multimodal Learning-Based Thermal Solver for 3DICs with Arbitrary Power Distributions

and Chip Dimensions

* Handles diverse power distributions and chip
dimensions without additional data collection or model
retraining

* Requires far fewer and a fixed-size training dataset to
maintain accuracy

2
UpConvl
ReLU

nv: 1
BN+ReLUBN+ReLU ReLU

UpConv2
ReLU Sigmoid

ConvOut

4
1
. . 1
* Achieves 150x faster runtime and uses only 0.023% of ;
the memory compared to an FEM solver !
1
. . . . . 1
* Delivers an average prediction error of just 3.72% in 1
)
real-world scenarios !
II
1
(zdie, ydie) I, ,I
1 /
1 /
1 /
1 /
08 - 1 /
- 2 /
e Decompose .;:,'v:_f :,,:_ Scale v : 5
z ) T ) Per-tile Thermal Multimodal Learning-
0s 7l ~ Prediction Model based Mapping Network
N _-[:;;;;I-TE:

Power Distribution on Target Chip

“Multimodal Learning-Based Thermal Solver for 3DICs with Arbitrary Chip Dimensions and Power Distributions”, Z. Lu, A. Kumar, N Chang, et al, MLCAD 2025

16 ©2025 ANSYS, Inc.

Single-tile-activated Power Distribution

Linear
Super-
position

Thermal Response on Target Chip
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partof SYNOPSYS'




Building Foundation Model for 3DHI Thermal Simulation

LATENTS
\ \ ‘/ ) & \ . . .
MESH ‘\ >  Encoder | N " Decoder'! > \‘\ NEW GEOMETRIES ¢ Proposal fOf' bU|Id|ng Foundatlon mOdel fOf'
; thermal integrity in 3DHI
\ * Supports arbitrary chiplet sizes and custom
%Y, 2) } ——&/‘ FIELDS & METRICS power maps
Large Physics Foundation Model from PhysicsX based * Accounts for process-node and design
on 25M pre-trained cases specific parameters (i.e. conductivity,
® ; thickness, metal density, HTC)
Channel Impulse
Response
Ghannel Input Chunk * Combines minimal simulations with
Il I Ghanns! denttr S ————— foundation model for fast and accurate
'Channel Output Chunk o on Latent Space H H
thermal prediction
e Applications: thermal-aware placement,
O onse v e ot space. of the moctel outfin sharmelproperttn early physical architecture exploration

SI/Pl Foundation Model from HPE

PhysicsX - Building Beyond Human Imagination with Foundation Models for Geometry and Physics
“Foundational Model Approach for SI/PI Analysis Using Large Language Model Techniques”, P. Kashyap (HPE),
C. Cheng (HPE), et. al, DesignCon, 2025

\nsys

partof SYNOPSYS



https://www.physicsx.ai/newsroom/building-beyond-human-imagination-with-foundation-models-for-geometry-and-physics
https://www.physicsx.ai/newsroom/building-beyond-human-imagination-with-foundation-models-for-geometry-and-physics
https://www.physicsx.ai/newsroom/building-beyond-human-imagination-with-foundation-models-for-geometry-and-physics

Agentic Al Roadmap for Semiconductor

Design Sensitivity Analysis

Ansys optiSLang

Predictive Design Performances

Data-Driven Design Optimization

T weoe |1

\_

Predictive Al

End User

Resource Predictor

Thermal Hotspot Detector

Irregular Shape Handling
/ ML Thermal Solver

based on

/ Incremental IR Drop Prediction

Generative Al

AnsysGPT for Semiconductor
/ LLM based Run Setup Assistant
/ Results Analysis & Reporting
/ Prompt based PG Grid Creation

based on

Within Ansys Semiconductor Products

Agentic Al Autonomous Al

Infra Debug Agent
RH-SC Code generation

/ Run Error Debug & Clean Input

/ Root-cause Analysis and Fix Agent

/ Analyze, Prioritize & Fix IR Drop
Violations, Timing-aware, Thermal-aware

/ End to end Power Grid Integrity with
Optimized PPA Considering
Multiphysics Interaction

based on based on

1%
U
~
S
Ed
0
g
2
)
<
<

Legend: /Released & in-Progress

ML Models, Forecast, Analyze

LLM based Assistance,
Help; Support Human Decisions

/Under Investigation  /Future plan

Goal-based systems, Reasoning,

i Fully Independent Operations
Multi agent system, Acts autonomously

“Al that Serves
<~—Impleneen RsiomVariations

Design Space Exploration
Simulated Data collection

«— "“Al that Serves

ORIz aIysis,
For Solver User,
Multiphysics Details,
Design Use Case Analysis
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Embedded Ansys Engineering Copilot including AnsysGPT for Semiconductor

/ANSYS[E57/ SEMICONDUCTOR

Al-Powered Multilingual Virtual Assistant for Semiconductor Chip Sign-off

8 o N\ (B e e X

Offered as an additional Based on Ansys Provides answers Built using Azure Questions or responses
avenue of support owned or licensed along with OpenAl service neither stored nor used for
knowledge references training

Differentiators I Availability Access & Resources
. * Pilot launch for select commercial
v Relevant Ansys knowledge . -
¥ Minimal hallucinations . gusl.)tomers 't’“APFI“ fﬁ?t I
v Reliable, efficient, user friendly >ubsequent availability o a

¥ Secure from Data Privacy point commercial customers
of view * Approved by account manager for

specified users

= Questions:

Embedded chat window in RH-SC

Access AnsysGPT for Semiconductor

Security & Privacy, no customer data leaves the
workflow

CoPilot Chat CoPilat Menu
Interface Item

Engineering Copilot

Seamless Integration & UX

User Interaction in workflow automation or

providing debugging/diagnosis

Tools integration in Agentic Al workflow \nsys
rartof SYNOPSYS




Beyond AnsysGPT: Agentic Al Enabled RH-SC Copilot for Advanced Analysis

* Three levels of Agentic Al workflows
- Interactive Q&A (AnsysGPT)

20

Embedded Q&A with guided workflows
RAG-based, zero hallucination, with safety guardrails

- MapReduce Code Generation via GenAl
(CodeGen)

Generates code based on user prompts via GenAl

Produces well-structured, commented code with adaptive feedback
for auto-correction

- Collaborative Multi-agent Al Workflow
(Debug/Diagnosis Assistant)

Provides HPC issues debugging for RH-SC on SeaScape

Enables SigmaAV diagnosis by analyzing logs, aggressor-victim
interactions, timing criticality, and PG grid robustness using a multi-
agent Al workflow

Enables multi-agent communication via MCP protocol

MapReduce Code Generation

Documents ||H ---------------------- ¥
—

Preprocessing

Data Splitter

Please help us generate a code to get clock

instances in RedHawk $C, optimized via
MapReduce framework.

R A— =
 S—
E=->(@Tmw) > Duta Renovation > =3
[=—1 Targeting
Chunks Vector -
5 Vel — | Chunks Vector
_ » . )
Scripts " sty o | 7| SCTIpt Augmentation

UEEr regueit

)

User Prompt
\F'_‘I v
The Framework Script Generator Script
| of Comments |°”""-" | |
I |

# Gioal; This function processes .,

def shapes_per xif..):

# Get the partition 1D of the shapes
# Initialize the partition in the file pointer

# Return the dictionary of the number of the layers

def shapes_per_xi{shapes, dv, fp):
part_id = shapes.get_part_id()
fp-initialize_partpart_id)
out = defaultdict{lambda: defaultdict(int))

return out

Collaborative Multi-Agent Al Workflow

Flanning Agent

4

I

Generate Tasks

o —
o —
o —
o —

Execution Agent

2

@

Vierification,
Replan Agent

-

Agent Patterns
= Collaboration
= Reflection

= .other patterns

Knowiedge DA (VectorDB,
Ereratedips Gragh]

RHSL AP
FEEE S Dua

MCP

3

Agent Palber A1

Agent Pattern &2

@

“Novel Preprocessing Technique for Data Embedding in Engineering Code Generation Using Large Language Model”, Y. Lin, A. Kumar, N. Chang, et al., ISLAD, 2024
“Harnessing LLMs for Advanced EDA Platforms : Code Generation and Beyond”, A. Kumar, EDPS, 2024

©2025 ANSYS, Inc.
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Vision: Leveraging Agentic Al for Very Large Photonic Integration Design (VLPI)

User input (natural language)

Example. “Two cascaded MZIs, gach with
a modulation bandwidth up to 10 GHz.

Both MZ1s have two inputfoutput parts”

‘ VLPI Orchestrator (Multi-Agent Based Planning with Reasoning and Orchestration) ‘

)

E;uit Iempﬂ

T [, PCtemplate

~_Initial schematic

1. Interpreter 2. Designer
: component
entity selection
extraction I
S . ]
. — | oo
retriever fPDKﬂ FOTD
parametric cell
configuration

schematic |
generation Y,
& 1 PICDSL &

Detailed Schematic

3. Layout 4, Circuit
Verification E— , _ AAProtocdl ——+—— —t—
placement - - - ‘ !A enli - Photanic Design- Thermal Mechanical
| SAX simulation ] g Simulation Multi-Agent Multi-Agent Multi-Agent
routing d__i_ : ‘ ' D ‘ '
- : A2A Protocol
design rule S-parameter : MCP Protocol
cl?eck models ! / -—--""/
l : i Vo 1 [ Photonic | Photanic ] Mechanical Mechanical
— ) | PI/S| Tools-A PI/S| Tools-B . Thermal Sim
(Y} | ‘ {MCP ‘ ‘ KMCP ‘ Des/Sim Toals-A ‘ Des/Sim Toals B ‘ Tools(MCP) Des/Sim Toals-A Des/Sim Tools-A
AR \ (tce) /| (Mcp) , {MCP) MCP) [MCP) {MCP)
Transfer Functions g

* Our proposed VLPI orchestrator for performing root-cause analysis

TN o2 w3 —ui o
M J _MEIE ] N:MZ0pndiode [ [T N2 MZI_pndiode [

PhIDO is a multi-agent framework for PIC design automation

“Al Agents for Photonic Integrated Circuit Design Automation”, A. Sharma, arXiv, 2025

Both Design and physical verification with diagnosis can be accelerated through Agentic Al Technology

___PhDO :

Detect: Identify issues (e.g. high temperature on microring)
Query: Retrieve related causes and mitigations from knowledge graph (KG)
Reason: Combine data + KG to find root cause

Report: Output clear explanation with recommended fixes
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