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Welcome and Introductions

Speaker
Dr. Carl McCants
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IARPA Overview and Remarks

Dr. Jason Matheny
Direcor, IARPA
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RAVEN Program Overview
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Doing Business With IARPA

Dr. Carl McCants
Program ManagetARPA

Mr. Tarek Abboushi
IARPA Acquisitions

11:00amc¢ 11:30am
11:30amc¢ 1:00pm
1:00pm¢ 2:00pm

RAVEN Program Questions & Answer

No-Host Lunch

5-minute Capability Presentations

Dr. Carl McCants
E’rogram ManagetARPA

Attendees
(No Governmeny

2:00pm¢ 3:00pm

Attendees

Networking and Teaming Discussion

5(No Governmeny




OFFICE OF THE DIRECTOR OF NATIONAL INTELLIGENCE @.

Proposer@Goals Day

AFamiliarize participants wi't
rapid imaging of state-of-the-art microelectronic integrated
circuits.

AFamiliarize participants wit

business with IARPA.
AProvide answers to participa
I This is your chance to alter the course of events.

A Foster discussion of synergistic capabilities among potential
program participants, i.e., facilitate teaming.

I Take a chance 1 someone might have a missing piece of your puzzle.
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Disclaimer

AThis Proposersodo Day Conf
for information and planning purposes.

AThe Proposersdé Day Conf e
a formal solicitation for proposals or proposal
abstracts.

ANot hing said at Proposer .
requirements set forth in a Broad Agency
Announcement (BAA).
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Schedule

A Full proposals are due ~45 days after BAA is
published.

A Once BAA is published, questions can only be
submitted and answered in writing via the BAA

guidance.
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RAVEN Overview

INTELLIGENCE ADVANCED RESEARCH PROJECTS ACTIVITY (IARPA)
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ow Did We Get Here"
IARPA Circuit Analysis Tools (CAT) Program

A The IC has a wide variety of circuit development and analysis needs as
covered by circuit edit, fault isolation, logic analysis, fast imaging and sample
preparation for front-side, backside and stacked chip analysis.

A Analysis tools, instrumentation, and methods have not kept pace with
shrinking semiconductor process geome

A Success in the CAT program will have extensive impact on the circuit
analysis capability of the IC:

I Advance the analysis techniques and technologies to address

the analysis of circuits at the 22 nm technology node and
below.

I Allow our transition partners to have first access to the
prototype tools, and help establish the analysis tool
infrastructure to serve the user community.

I Ensure the analysis roadmap
facilitating the development of future circuits at the 22 nm
technology node and below.
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CAT Program Thrust Areas

A Thrust 1: Circuit Edit - Develop new approaches or
techniques to cut and/or create new connections through
precise deposition and removal of circuit materials to modify
the electrical behavior of an integrated circuit.
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CAT Program Thrust Areas

A Thrust 1: Circuit Edit - Develop new approaches or
techniques to cut and/or create new connections through
precise deposition and removal of circuit materials to modify
the electrical behavior of an integrated circuit.

A Thrust 2: Fault Isolation - Develop advanced techniques to
localize defects including shorts, opens, and failed transistors
In an integrated circuit and sample preparation to enable these
advances.
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functionally test logic states and timing of individual transistors
and internal nodes of an integrated circuit (packaged or
unpackaged) and sample preparation innovations to enable
these advancements.
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CAT Program Thrust Areas

Thrust 1: Circuit Edit - Develop new approaches or
techniques to cut and/or create new connections through
precise deposition and removal of circuit materials to modify
the electrical behavior of an integrated circuit.

Thrust 2: Fault Isolation - Develop advanced techniques to
localize defects including shorts, opens, and failed transistors
In an integrated circuit and sample preparation to enable these
advances.

Thrust 3: Logic Analysis - Develop advanced techniques to
functionally test logic states and timing of individual transistors
and internal nodes of an integrated circuit (packaged or
unpackaged) and sample preparation innovations to enable
these advancements.

Thrust 4. Fast Imaging - Develop tools capable of imaging
minimum size circuit features on an entire silicon die, either a
partially processed die or complete die with layers removed
and sample preparation innovations to enable these
advancements.
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CAT Program Thrust Areas

No imaging capabillities developed!

A Thrust 4: Fast Imaging - Develop tools capable of imaging
minimum size circuit features on an entire silicon die, either a
partially processed die or complete die with layers removed
and sample preparation innovations to enable these
advancements.



gt OFFICE OF THE DIRECTOR OF NATIONAL INTELLIGENCE
“ “RAVEN Summary (What, Why, and How)

A Characterization of integrated circuits for
manufacturing verification or failure
analysis often requires imaging multiple
layers of the device under test.

back-end /
Advanced Packaging"

|1|

A The current process using electron or
optical microscopes is typically limited to
single layer examination.

BEOL

A RAVEN will reduce the time to acquire
images by >100X and enable analysis of ~ = — =
3-D integrated circuits through:

I Minimally- or non-destructive volumetric
imaging.
I In-situ image verification to minimize reworks.

EEEEEEE

front-end
I,

FEOL |

Original Graphics Source: Wikipedia
Volumetric imaging & advanced algorithms for rapid analysis
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Current State-of-the-art Process

OF NATIONAL INTELLIGENCE

A Scanning Electron Microscope
(SEM) with high-resolution stage
movement

A Collect groups of images from each
metal layer and via layer.
1 Etch either from front or back of wafer to
reveal next metal or via layer.
A Acquisition speed depends on
number of pixels per minimum
feature size, time per image.

Source: Hitachi

Comparison of Conventional FIB-SEM and Orthogonally-arranged FIB-SEM
T ——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
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Initial Image Analysis

A Assemble collection of images into single layer.

A Check layers for discontinuities, imaging errors, or
machine errors T re-take images as needed.

A Register layers to each other.
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What are the challenges?
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TRANSISTORS

The Essential Element of Innovation
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back-end /
"Advanced Packaging"
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Integrated Circuit Complexity

2.5-Dimensional and 3-Dimensional Integrated Circuits, and Systems-
on-Chip

Modern SoC Future Integrated System

Source: Intel
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What is New?

Replace iterative layered 2D imaging with 3D
Imaging scan and real-time image checks

Sour ce:
Based 3D X-ray Nanotomography Sy s t d & desting Symposium 2006, Osaka, Japan

S. L aDestructve FailueelAnalysis T @tlonigue With a Laboratory

Volumetric Image

Virtual Delayering




