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Agenda
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Time Topic Speaker

8:00am ς8:30am Welcome and Introductions
Dr. Carl McCants
Program Manager,IARPA

8:30am ς9:00am IARPA Overview and Remarks
Dr. Jason Matheny
Director, IARPA

9:00am ς10:00am RAVEN Program Overview
Dr. Carl McCants
Program Manager,IARPA

10:00am ς10:30am Break

10:30am ς11:00am Doing Business With IARPA
Mr. Tarek Abboushi
IARPA Acquisitions

11:00am ς11:30am RAVEN Program Questions & Answers
Dr. Carl McCants
Program Manager,IARPA

11:30am ς1:00pm No-Host Lunch

1:00pm ς2:00pm 5-minute Capability Presentations
Attendees
(No Government)

2:00pm ς3:00pm Networking and Teaming Discussions
Attendees
(No Government)
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Proposersô Day Goals

ÅFamiliarize participants with IARPAôs interest in research in 

rapid imaging of state-of-the-art microelectronic integrated 

circuits.

ÅFamiliarize participants with IARPAôs mission and how to do 

business with IARPA. 

ÅProvide answers to participantsô questions.

ïThis is your chance to alter the course of events.

ÅFoster discussion of synergistic capabilities among potential 

program participants, i.e., facilitate teaming. 

ïTake a chance ïsomeone might have a missing piece of your puzzle.
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Disclaimer

ÅThis Proposersô Day Conference is provided solely 

for information and planning purposes.

ÅThe Proposersô Day Conference does not constitute 

a formal solicitation for proposals or proposal 

abstracts.

ÅNothing said at Proposersô Day changes the 

requirements set forth in a Broad Agency 

Announcement (BAA).
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Schedule

Å Full proposals are due ~45 days after BAA is 

published. 

Å Once BAA is published, questions can only be 

submitted and answered in writing via the BAA 

guidance.
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RAVEN Overview
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How Did We Get Here?

IARPA Circuit Analysis Tools (CAT) Program
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ÁThe 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.

ÁAnalysis tools, instrumentation, and methods have not kept pace with 

shrinking semiconductor process geometries as captured by Mooreôs Law.

ÁSuccess in the CAT program will have extensive impact on the circuit 

analysis capability of the IC:

ïAdvance the analysis techniques and technologies to address 

the analysis of circuits at the 22 nm technology node and 

below.

ïAllow our transition partners to have first access to the 

prototype tools, and help establish the analysis tool 

infrastructure to serve the user community.

ïEnsure the analysis roadmap keeps pace with Mooreôs Law, 

facilitating the development of future circuits at the 22 nm 

technology node and below.
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CAT Program Thrust Areas
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Å 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.

Å 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.

Å 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.

Å 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
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CAT Program Thrust Areas
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CAT Program Thrust Areas
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CAT Program Thrust Areas
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Å 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.

Å 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.

Å 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.

Å 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.

No imaging capabilities developed!
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RAVEN Summary (What, Why, and How)
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ÅCharacterization of integrated circuits for 
manufacturing verification or failure 
analysis often requires imaging multiple 
layers of the device under test.

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

Å RAVEN will reduce the time to acquire 
images by >100X and enable analysis of 
3-D integrated circuits through:
ïMinimally- or non-destructive volumetric 

imaging.

ï In-situ image verification to minimize reworks.

Volumetric imaging & advanced algorithms for rapid analysis

Original Graphics Source:  Wikipedia
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Current State-of-the-art Process

Å Scanning Electron Microscope 

(SEM) with high-resolution stage 

movement

Å Collect groups of images from each 

metal layer and via layer.

ī Etch either from front or back of wafer to 

reveal next metal or via layer.

Å Acquisition speed depends on 

number of pixels per minimum 

feature size, time per image.
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Source:  Hitachi
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Initial Image Analysis

Å Assemble collection of images into single layer.

Å Check layers for discontinuities, imaging errors, or 

machine errors ïre-take images as needed.

Å Register layers to each other.
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What are the challenges?
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Integrated Circuit Complexity
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optical

Source:  Intel
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Integrated Circuit Complexity
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5 - 11 layers of metalÀ

Original Graphic Source: Wikipedia

Metal

Via Interconnect

Dielectric

Transistors { Àwith associated via and dielectric 
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Integrated Circuit Complexity
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2.5-Dimensional and 3-Dimensional Integrated Circuits, and Systems-

on-Chip

Source:  Intel
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What is New?
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Replace iterative layered 2D imaging with 3D 

imaging scan and real-time image checks

Virtual DelayeringVolumetric Image

Source: S. Lau, et. al., ñNon Destructive Failure Analysis Technique With a Laboratory 

Based 3D X-ray Nanotomography Systemò, LSI Testing Symposium 2006, Osaka, Japan


