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	Date:

	Project Title: Designated by team or chartering group
	

	Name of the Team: Designated by team or chartering group 

	Gate Level: Maturity in Pathfinding Stage 

	1. Ideation / Early Research                2. Proof of Concept                 3. Module Definition / Transfer to Development



	Chartering Group
	Sponsor
	Leader
	Coach
	Kick Off Date
	Sunset Date

	Group from which the team was started and to whom they will be accountable to for results.
	The individual who is typically the leader of the chartering group.
	The person driving the team activities.
	The person who will support the team leader and team with process guidance and direction.
	Date the team starts its activities.
	Date the team is either disbanded or re-chartered.



	Mission Statement
	This answers the question: “Why are we here?”.  State the core competency to address the class of issue.

	Problem Statement
	The specifically defines the problem (or opportunity) the project is addressing.

	Objectives
	What are the overall outcomes and/or impact that is expected from this project?

	Key Results
	Measure what matters; what are the necessary and sufficient metric; clear quantification is required.

	Strategies
	High level Planning to achieve objectives

	Competitive Analysis
	Identify competitors; state how others solve the problem, including why-me why-now, & so-what

	Customers
	Defines who the major recipients are, or who is primarily impacted by the focus area of this team.

	Stakeholders
	Those who may affect, be affected by the decision, activity or outcome of the project.

	Feedback Plan
	The processes or mechanisms used to provide feedback to the Charter Group and key stakeholders with the team’s activities to ensure continual buy-in and appropriate direction.

	Guardrail
	These are constraints or expected conditions that should be met in project execution. Calling out assumptions and boundary conditions explicitly to prevent scope creep.

	Scope
	Describes the bounds of the team’s effort and activities, such as technical functions, location, people, processes and etc. 

	Team Members
	Dedicated Headcount for function coverage (exclude leveraging other projects) 
These are the people necessary and sufficient to be successful in accomplishing the mission, objectives and goals.  Ideal size is –  TF: 4~6. FT: 8~10  WG: 12~15,  JET: <20

	Project Logistics
	This describes the meeting schedule, share point and other details decided upon by the team.

	Decision Making 
	The process used within the team to make decisions.  This can be either:  consensus, consultative, voting, or authoritative [from effective meetings].

	Decision Ratification
	The group that reviews and is involved with the team’s decision.  This is often times the Chartering Group.

	How Decisions Are Communicated
	These are the methods used to communicate with the stakeholders and others involved the decisions that have been made (e.g., meeting minutes, department staff meetings with representative team member leading discussion, MRC reviews, etc.).

	Silicon Plan
	L0~L3, vehicles, dedicated or shared tools, Labs and additional $ for expense and outside labs.  

	Additional Resources
	Including shared resources from Intel wide infrastructures such as eTest, Matech and etc.  
How to leverage internal capability, university research, IMEC, global suppliers and etc.

	Sunset Clause
	Describes the completion point at which this specific team’s objectives and goals have been met.  This can include both a date and final decision(s) that were made to end the team’s work.

	Sunset Plan
	Upon the completion and objectives met, describes what, when, where, and how recipients to step up
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	Project Title: Pathfinding 2.xD/3D IC Modularity and Benchmarking
	

	Name of the Team: 3DIC Focus Team

	Gate Level: 3. Definition 

	1. Ideation / Early Research                2. Proof of Concept                 3. Module Definition / Transfer to Development



	Chartering Group
	Sponsor
	Leader
	Coach
	Kick Off Date
	Sunset Date

	FTE: FTiP, EPAP
	Changhong Dai
	Prashant Majhi
	DerChang Kau, Thomas Huber
	Jan’22
	April’22



	Mission Statement
	Pathfind and guide process technology in industry ecosystem for optimal Intel products built on System of Chiplets.

	Problem Statement
	Intel products are not (proactively) designed based on best 2.xD/3D IC capabilities available in the industry eco-system; This is primarily due to insufficient common metrics based quantitative assessment of process technology offerings in the roadmap.

	Objectives
	Develop common metrics-based ingredients book and use it to quantify 2.xD and 3DIC modularity

	Key Results
	1. Produce common metric cook book and benchmark options
2. Test chip design using learnings from cookbook to evaluate/validate KPI
3. Guide product exploration of 3dic technology choice (ex: bzm, arn, cor, flatrock, …)
KPI (D2D connection density, delay, bandwidth density, energy/bit, thermal and power routing) based scoring of 2.xD and 3DiC options for improved D2D and D2Package connectivity 

	Strategies 
	1. Build a KPI matrix by suppliers for product planning and technology selection decision with customers as well as technology improvement and pathfinding with suppliers 
1. Modular heterogeneous integration in sync with chiplet design to build optimized system in package
1. Comprehending innovative design and test methodology for high-yield / low-cost manufacturability.

	Competitive Analysis
	Competition in HPC is productizing 2.xD [bridge with ODI (SPIL)] and 3D [HBI (TSMC SoIC)] stacking 3+ yrs ahead of Intel.

	Customers
	FTE- ETPP; Intel Product and Design Teams; Corporate Planning Group; 

	Stakeholders
	CPG, DEG, LTD/ATTD (when cross processing chiplets and packaging) 

	Feedback Plan
	1. Frequent sync with Platform (team Chee How), Test (Rajesh) for course of direction alignment.
2. Ad hoc review at GEMS staff for business update and alignment
3. Sync with DEG and BU groups with key findings/recommendations 

	Guardrail
	Focus pathfinding efforts on High Performance Computing products KPI while learning from adjacent products (such as 3DNAND, CIS) that aggressively drive 3DIC process technologies.

	Scope
	1. FE-3D such as die and wafer bonding technology 
1. BE-3D such as µ-bump and C-bump bonding
1. System (combination of 1 and 2) integration process flow based on product KPIs

	Team Members
	Prashant M (chair), Max W (co-chair), Jason Z(co-chair), Alois, David S, Stephen W, Thomas H, DerChang K

	Project Logistics
	Weekly meeting: Tuesday 7-8 am Pacific from Jan to April’22
Share point: https://intel.sharepoint.com/sites/gscftefoundryandsystemtechnologypathfinding/Shared Documents/Library/3DIC

	Decision Making 
	Peer+1: Consensus of active team members + Chair’s consultative final decision

	Decision Ratification
	Chartering Group and Sponsor have the final veto for decision revision.

	How Decisions Are Communicated
	1. FTE internal communication @ Mario SCWP
2. Product group communication via Platform Forum (Chee How)

	Silicon Plan
	1. Guide/Define 2.x/3DIC Test Chips
2. IMEC Custom Work

	Additional Resources
	Supplier, Vendor Engagements; IMEC (including custom projects); University Collaborations; PESG: TFM;  

	Sunset Clause & Plan
	1. Quantification 2.xD and 3DIC modularity is adopted for continuous benchmarking
2. Cookbook ingredients and analysis meeting requirements for 3DIC STCO pathfinding [Complete - Down; Partial – what needs to be added?]




Pathfinding Project Study Plan (a.k.a Work Package)

	Project Title: Designated by team or chartering group
	Rev: Revision number of the document

	Gate Level: Maturity in Pathfinding Stage with respect to Transfer gate to TD.   Detailed Gate level to be determined.     





Pathfinding Project Gantt Chart and iMBO

	Project Title: Designated by team or chartering group
	Rev: Revision number of the document

	Gate Level: Maturity in Pathfinding Stage with respect to Transfer gate to TD.   Detailed Gate level to be determined.     
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Main Scope

Milestone

Lead

ww05 ww06 ww07 ww08 ww09 ww10 ww11 ww12 ww13 ww14 ww15 ww16

Design rules for HB as f(Pitch)

Pad size/shape; F2F/F2B; TSV DR and KOZ; 

Wafer/Die thinning and gap fill spec for CoW (direct or 

collective) and WoW  

Scalability of 2.xD and 3D options based on process flow  

others…

Interconnect density; HB and TSV parasitics for different 

F2F/F2B configurations; 

Stack d2d signal latency from Tx-to-Rx;

Stack d2d power: energy/bit; 

others…

Use CXI 2.XD to score readiness of options

Develop prelim CXI 3D for 3DIC assessment

I/O-Free or I/O-light based routing considerations; 

others…

SRAM cache sub-system disaggregation;

DRAM cache or memory sub-system disaggregation;

PMEM

NVM Storage

others…

Minimum probe built-in tests?

KGD strategy for CoW; WoW?

metrology for process control/yield; re-work?

others…

Process Cost Analysis from bottom-up;

Total Cost of Ownership including Yield impact 

others…

WoW, CoW for BZM

WoW DTC/ISC for ANR

COR, PTL, 

Process Test Chips for HBI Pitch scaling, yield learning, 

RLC,

others…

Test Chip for 

Pathfinding

Adv Test and 

Metrology

3DIC Cost and 

Yield Analysis

MTS

DTS

IP & Collaterals 

for Library

Memory and Sub-

System
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