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BIZARNBENEBN-LDTH-TH AEEZNINT-LDEBEMICERA SN TLES,
FICHHRBALIEELSICKRELGRTOD VMDD BBEETOBICIETIZAILSA2—%E-T
WBH, S IXBEICRAIDRAEGELEDEXFIBLTIEITTHYREZEDOHFE
MERBIZDOVWTIEBRED 7 A T 7 RELNSIZEITHED,

Q2:RAEPO (Program Officer) DB YIZDLNT

Q:RADEFHEZITI L TPOLEREEICT HIENERELE VA, TNIEREM?

A RAZ T/ RIEPOLTIRLGGERKBNDEHFIBELE LB HBEREENTLD . KEEE
HNARYLAVEFEO>TPOLERDBBEZR TS, REEHEEDPOFIRZEET
DD MEBFEHEAVN—LGED)HFELARTES, EHIBLIBHIELLHEE
EEVTLVD,

Q3:RADEFHMAEIZDINT

Q:RAIFEFMBTHIEE =M, RADEBHEFEDLSHEDM ?

A RZZUIZENTNELGSI-RADEBRENH D, K< DRAIZEBLALYCHETH
HBGREENTWS, HEIXRAR Y —DFELHEICRERLE< ADRAZES>THEHKIZKS
DT, ZTNLIZHLE R IEINGONASATOD VLD EMARELTHIETESELSIZ. £
NETNDOHBERADH NBEIRICIYIRAFEEZ LEIF TS, RIEDKELZEERT
F(RAIF)BHBEREINTVSZENH S, FIAETITEETIE6ZLEH ., [F]RFES
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[ZIX1&7EFTHS,

Q4 :ZHEDHAUIZDT

Q:ZHEDHAUITHENITO TSN ?EZRN?HARBEN?

AKE HAIODERIZRICHD ZRIIVAEIELFNZRICZOEREZRIEL. ZD
ERIZEARAT T RAD A RIZRESNTINS,

ZDRETIIHETHFEELREITIETOERFRELLT. FTTERRDO Y1V

PLELLGS, FRRETOBRFABNEROBMICEBL TSN EHEET S, RIC
PEHREDECATEHDEMICAEBLTLAIEHEREL. Y1175, TDH%.RAT D
A RICEDBRFENELNTET, RAGFELEDHNEEZHERL-ER. BFEICRLELIE
RELLTYHAUEFET S,

Q5 ZRETOTAHRCDERE|ZDUNT

Q: A)—FURKRETEZERETOTAHACDEBIZEDLIEENLHEM ?

AFERZDFYU/NRRTETAOTA A EZRICEWN TR E TESHEREHELTLY
AT, FYUNRITBITLIE—DEEHIEETHS M EDETELHIERIE., &8
RHE. BIRRHEINSRESNIHREICEIETTOTALIMTOTLVS,

ZFRIFARICBEST. S EHASEALTVS, EXDZERIES~T7EZF v/ \AD

NTARILELNS, KD T—THyrMISmML., XKEZEEL. FFLGEERY . BRE
DEREEZLNORZICERETEDHH-ODEEZITOTLNS,

Q6:F—/\—~NYRDEEIZ DT

Q: A—FURKETIEA—N—AYEELSBUIRL TS M ?

A 3FEBDEMRBAFEDIFEICEY . T/AE 50% DA —/A\—AYREHIRL TS, LHL.
RDESNUKDID DA —N—AYFHIRDA RN EH D, FT ORBEELLTOFE.
NIERBEELNRZODAVISEBEED—BEEZONDINLTHS, RIZOFEH
IRA . SNIEHARELGRELITESTIRAADWRALLTREERATLVD, REZIZOMMK
PELDERFEZH. FIZ XK LHANSFALZT-MREEFE>TH)IHIL=ZTK
FTF—ERREXBHARZEITOTEH. AL 50%DF—/N\—~YREHFRIET L
oA AN

ZD 50%IEEHRBATHE LD TIHELIZL—FTHDH. PO BIEENSD
BRLEAHNIE. COL—MIBEFREESDFIRDEEANTL—rEERET HIEMNT
x5,

Ft-. EBRDEHEFEITIICHT-Y. Effective Rate (EhA—/A\—AYKFL—k) &LV
LDODHD, AEMEENSD 50% DA —/N—AYEHIR L. £BDTRINSDIA LS
DETEHNTIHERELEAT 18NRBEDF—/N\—~YRRALLES, COL— A K AL
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DRKEFETEHEFZRTITOIBIZFERT S Effective Rate £%5NDTH S,

Q7 HEREDEHEIZDOLNT

Q:HEREEZZITANTRIC. ThoEZBHELTLSHN ?

A KFETZIHAN-RIERED 50%2 709+ AN OHEIBLEIZR. AEHELR
CT.7ATIVIAIICELL. BEDHAR BB HLD-HITTFRAL TS, LIzA T,
ZIFAN:-EEREOF DI RELNEREBHEOCABKBIZERAL, B53FFETOT
FARDF T4 REBLTREIIZHEINS,

NITEEREHRRTHD, BAITEBMIZIREELTL., Z0HBEICKYEICHEEE
FIESEAILT. HEMEBEREEZLOL. TOEANBUKREIZR>TLADTH
%%,

Q8:/RAR7T—KIZDILVT

Q: A)—FURKRZIZBITHRADRART T—FEHKIEED KS5BEDH ?

A KRETIIRANMEZ DYMRBAETTITO>TWSBELRZTONEM, AJ—FUFK
P TIIINSFEEFITRATEL, The Office of Contract Grant and Account &LY54+
HESRIEMANITOTLD, BER. FRNTRELGEEHAHY . TLTIT—FERRLT
J—ROHEEIERIEBFIIZ DTN BT EICHoT-, RFHEHMIEEEEFLIRYIR->TLS,
Monique KDA 74 RIEHARZIFEZIHLL TS, RE. 4ESTFAFILOFEZEL 40
BZDRZYITHRIELTLVSD, Monique KDOMRZIEEFIE A2V T8 27 &, 5\ EE
LEHERFICIE 14 BOBEMNEBEEIN TS,

Q9: A =SV KRZITHITHAIEMARRRE A EHICDONT

Q: M) —FUFRZIZE T HBRENEAERREAHEFEDLSLGLDHI?

A RFETIHABRILEBZA DM EEZIITL. Z<DEENETNENELG D BFOHE
BEETOTHEY. HRBINoDEFEBZREL. IELTLD, LOLENL, A)—52
FRETEIHARKRZELTELEPLEERT)—F—2vT2E50IC. ZRHEESR
B GBI DA RFARELRZDAFHD—DELTRMYBA TS, —2DHIEL T, Kix
EHICEHIHSAETIE. ERBAHRELOHBN. REHEOLoDABRM, ARBEF
B REXER, TF8. a0E1—3—F2EHL ZDOALABHALT.5EMS 10
FORURETIVEEIZ, 5% 50 £~100 FROKIEETIVE TR T HEFBHZETOTL
Bo F=. EDHDT—ITIH, IRLF—0, S5 XL-MNREICEHTIHART—IDIL
L EIFETOTVND CNOF MR T —IDREFMTEIYU TG BATHN

34 7ok, THUHFELE CKEOD) 2 TORFETITOTWEDITTIERNWEDZ L, FHE,|
Ken KA LIRITERE L CWREBTIE, 705 2 v ZI~OFSEIT <. B THEREDO My
TE R K BEERE O GEERO TV EDZ EThHo T,
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SPMRBREZFBICIOTELEDN., T EDLIBT—IATESN,. EDQ LI
PARNPDIZBEDIDREEND, O DFLWT—TEEFHARERMDO R EFDEL
LHEEDND, TDORELETELDERADLELEESNDS, ELTINBIZEYIL EIFS
NEFHEGRRT —INFE. REICELGDIAREEZL 0T RELELGO>TVD,

3.5.

ERt¥LDEZH RS
#ULVT, Brian Darmody EM 5, A)—SU R REZEEEREERVEBARANM DT E

[CRE 9 SRR DMERAMSTTHONL =,

@

@

BE. =SV RZIZBTAMREDIH. 96% NV INOEFRBFF A S DB E T,
Fzo1=M 4% (TN EEEDERAENSDIRATHS,

LOLGENS, COLENNR—EoT—IOhRE A OMBREXICEALTERESZL6L
DOHB. TDEHELTHRAINSDHARBIAERFHRALLGRAORFHNEEITONT
W5, ZNITHL, EERLEDOHKRRARIEENENEWNIZSLIHBDIIL—ILIZHES
THRETSICENTESIETHS,

AARDBELEDEFELT, MEF. DI ITAIL_TOELTEREAHLREFICHES
LEzA2TWV=DEMY . L FA)—FSURREDOF U /RRICHEELGRICELS
BHAEFEILD LITAZEICHIILIZEDTE, 428, Brian KDEEL T, SEIDEHM
FEICEDLETCETERAEMDAIVIICHLETELL, HREDAUEEL—IZSM
LTH53FEFELTVNEZESEMN., HoE2BRIIZERIZE TLEO TV 0. 5
B OMICIESMTELE M ozEDTETHT=,
thDOEREELDEFELTRAYED Fraunhofer Centers EDERY A MBS
1=, Fraunhofer Centers®(&3—0y/ SN TEERIZHIEARZRZRL TLV=AS, #Fif=Ic
KETOMRFEEEDHDEVNIFLEFLT, A)—FUFKEN)IL—FL. FEH
REE—FZALYDN—IRNICERELEDTE, CSTRYIMNII7Z7IRICET S
HMEEREEFTO>THEY . COMBETODIMIK, FAYVE. EU, ZLTA)—5UF
MAOASHRMBEAZH/INTLSI NS, BN TRKEVERRAEDETILE
LTHBASnT=,

AM) =SSR RETIIRERG) G —FN—0FFHLTWS, COYH—F/8—=o[FM
PEBOMARE. T7/80—AFark—4— BEDO)Y—F/N—HLERTED
HBAICETOIHRARZILE E(FHILIZKY . HRICEEITIEDAHEHICERTHIL
MABELTED TNV NILTAETIZHDIA) —FU R KREZEEZED Y —F/N—ITIE
BA®D SNBL EFFIENEEERY I —TERBBILEEFTO>TEY. EFIHT
LV, (NAIST HID) BRI EDHICKIBIZET SB[ AH oA, Brian KIFFIEMNE
AEBICEBEREEEZATELT . CNOBUDOICAINEEMNEERTHLLIE. £

35 Fraunhofer Centers DI
http:/fccmd.umd.edu/fcmd/index.html
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NIFBEFLOEEBERTHIEDI L, EEFDEETIEZLDOEEICE IR
WMELEINTHEY . ZDEHICHBFIEZOBEENTTEVOEHERERERE LT
%, ZL T, (NAIST D)L O2HhDERMIZEZDELIE, KEICEWLWTHAARLRHK
2. BN DOARIRICKYAECT- R EXNAF—ILEICKY RENFET D
EIZlEBEDIETH T,

LHOLELS, BELEDFEEREDISEDAMMEE (DEE) NMERIND EE.
BB EICKYRARETIEE . MMM EIKRZICET HEVIEBLDOTHLH.
TELEOERREDHE. “BIREIIEEZRAILSDEANL. ZOREEITIRBEL
ELERICETEH ELWSRAADENILEIEELEDEHRMAELS, (Brian K)
BEANMICIEZEOMEDORMBENEZIZHINKYIDELOME R ABEFRER DL
DRYFEZEE WA, KEIZIEEELDOEEICHTIRKROCERTEENEET
BIEDD, RENMMMEZDZEITET OIXHLLVKRICH S, BRE. DXL CKE
[R5 ECTHRREBZTIONEERTEDIULFZICHID T, A)—FUFKRETIE
TENEATREDREZTHREZT>THILADIOHRMRETEELOIGHEE
DERIZHEHTNS,

A)—=SURRZIZEITZa V=T LO—HlELT, EFHREEICEATAMER
DB D HoTz, COAVY—L T LATIEEBANSHLEHHANSDEENEFYIY
V=T LEEWNTWS, CCTIESMEENA TN TN OBREEF THHERFFICT
D=7 LO—ETHACED D MMM EMETEF T HILFLBNEDIE, B
FEMOKRENS, RKEGEBICEFNDI/NSLEFHRRADORIMGE FHLKRET 5L
WOHRZXRERELEHT. EVCIHALRBRIETHY . BUGEZEED—D
DETIVEGSTWNS, T, 23— ATREIZICEATARMEADHLHY . CITIE
20 FLLEEMN T THREMLBBBRT AN AT LORAREICRYMBA TS, ZOT—
TIEEDFHLGA > REBBORYBA G- TWBIZEEH LT . HRDLAYIE.
FEIEFEADDLIENMN THS, 2D EELHA)—FVFRZIZEITHa Y —
TLDEFIT, Chdary—UF7LEBLTRVWEREEEZXRRL. BEMLTAEE
BEETENTEDEDZETH 1=,

LUE®DERBAD#%E. Brian Darmody KD ERIZ&LY FH 4 & CALCE (Center

Advanced Life Cycle Engineering) D#% 4. TEEEANEHZRERHZLI-,

CALCE (Center for Advanced Life Cycle Engineering)
T = E&R#E (Engineering Laboratory Building) 1101 5 Z (2T, CALCE Director

@ Michael Osterman KMi5, CALCE O EI NIZFZTIToTWLWDaAVyY— 7 LTD
FEENZDOWT., BLRD /NI —RAUMZIEYRSARERBANTHh AT,
36.1. CALCE Min#E
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1984 £, NSF 0 COE (a US Center of Excellence) BIf 705 S LICKYRBE SN D
HAZ)—FT5 200 LLDOEFEFROEBMNCEEEFTTLD

12 ZIZOIFEHHIR. FEHE. HRMF. RV 20 BOMBHEINSOEEMRKE
[C& BT X IRAFI

F12650 BRILVERBADAEESEFTELTLDS
HATRLAEMNGIRENEFRRR UK ERIFTETOARERH

EFRAR THEQYMIBRZNFEICLHERMEHRAEER

36.2. CALCE OWMIENE
CALCE TIEEFHEAICEATIUTOLIGHMEEZITO>TLS,
WIRICE ITAEEZERDFEEMBFED S
hRERER & S ERETE
SATHAI IR RVARNEE
{E4EMEERE
YISAFI—2DFIETRIAT

3.6.3. CALCE @ary—I 7L

CALCE D##&I<I& EPS a>V—L7 Lk PHM a2V —S 7 LWERESNTLY

%o
EPS a>Y—Y7 L (Electronic Products and Systems Consortium)

EPS 2 V— 7 LTRHEBEFERPCIVATLOVAYOFFE. 82iF. EECET
SMRICERZHTTLD, AVV—IF LIZSMUTULDIE KR 50 #1. 141240 (FE
OHETADIIPEEBL TS, (FHITRKESEEH PPT RS/K5~7EHSER)

PHM 32— 7 L (Prognostics and Health Management Consortium)

PHM 32V —Y 7 LATRT —E3N—R@FICEIBEFHROBEOEEMLT
BZEITOTND, COIAVY—L T LITIEEETTEINASA CEDH TR E R R 10t
EMNSmLTWS, (FHITKESZERN PPT X51/K8, 9HESH)

T UEDLSIEHAEMELILY—L 7 LIZET HEHBAD S, CALCE TIX.
EFZE LI T HHMYMA REREDIER  IEEE1413 and 1413. 1), EFHZD
HREEA O RORBEBHELI2L—2a0FTB=HDVINITITOEE, BADKE
LDBELE DFEEIKRIZTONT, R DEFERZ TN ITHNI,
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UNIVER:

MAR' | DIVISION OF RESEARC

Japanese Delegation
NAIST (Nara Institute of Science and Technology)
University of Maryland

Thursday, November 6, 2008
09:00 - 11:30 AM

AGENDA
08:45 Arrive at College Park, Park and Proceed to Meeting Room
Location: 2101 Lee Building
09:00 Ken Gertz, Associate Vice President for Research Development

Monique Anderson, Assistant Director, Office of Research Administration &
Advancement (ORAA), Division of Research
Location: 2101 Lee Building

10:00 Brian Darmody to escort Delegation to Engineering Laboratory Building

10:30 Brian Darmody, 4ssociate Vice President for Research and Economic Development
Michael Osterman, Director, Center for Advanced Life Cycle Engineering (CALCE)
Location: Room 1101 Engineering Laboratory Building

Delegation Participants:

Kotera Kodera — Chaperone
Deputy Director of Washington Office Japan Society for the Promotion of Science
(JSPS)

International Human Resources Development Program 2008

Katsuhiro Azuma, Administrative staff of Cooperative Research Division

Haruna Hatoyama, Administrative staff of Cooperative Research Division

Asa Kaneko, Administrative staff in General Affairs and Planning Division

Tomoteru Onishi, Administrative staff, Industry-Government —Academia
Collaboration Group

Toru Yakura, Administrative staff of Industry-Government —Academia
Collaboration Group

11:30 Brian Darmody to escort Delegation to Lee Building for departure
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CALCE

Center for Advanced Life Cycle Engineering

University of Maryland
College Park, MD 20742
(301) 405-5323
http://www.calce.umd.edu

calﬂe 1 University of Maryland
Copyright © 2008 CALCE

A Brief History of CALCE

* Formally started in 1984, with support from NSF, as a US
Center of Excellence in electronics products reliability

* Funded by over 200 of the world’s leading electronics
organizations

* Supported by 112 faculty, visiting scientists, research assistants,
and 20 visiting scholars from sponsoring organizations

* Over $6.5M in research funding per year

* One of the world’s most advanced and comprehensive
electronics testing and failure analysis laboratories

* Developed Design-for-Reliability (DfR) methods, and physics
of failure methods for electronic products

l:alce 2 University of Maryland
Copyright © 2008 CALCE
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CALCE Research

Provide a knowledge and resource base to support the development
and sustainment of competitive electronic products and systems
in a timely manner.

Physics of Failure,
Failure Mechanisms
and Material
Behavior

Design for Reliability

Life Cycle Risk, Cost
and Virtual Analysis and
Qualification Management

Strategies for
Risk Assessment, Mitigation
and Management

Accelerated Testing, Supply Chain
Screening and Di ; d Assessment and
Quality Assurance lagnostican

M t
Prognostic Health ey

Management

CalCe center for Advanced Life Cycle Engineering 3 University of Maryland
Copyright © 2008 CALCE

CALCE Organization

Center for Advanced

Life Cycle Engineering

€ale@ center for Advanced Life Cycle Engineering 4 University of Maryland
Copyright © 2008 CALCE
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CALCE Electronic Products and Systems
Consortium

The CALCE EPS Consortium provides a forum for defining fundamental research needs,
conducting research, and sharing research findings among participating organizations. The
research focus for the CALCE EPS Consortium includes risk assessment, mitigation, and
management of electronic products and systems.

Research Roadmap

Thrust Areas FYO09 Research Areas
Failure — New Technologies, Materials and
— Identification — Processe S
and Reliability
Modeling Assembly Repair and Part Reprocessing

Research Program Theme
(Identification and development of

technologies, methodologies, and Environmental
guidelines for assessing, mitigating, and

Failure Mechanism

— rational—
managing the risks associated with the and Ope ational .
design, manufacture and fielding of Assessment of Pb-free Electronics
electronic products and systems) Products

Part Management and Sustainment
Risk-informed

Technology — .
L Insertion Thermal Design and Management
Methodologies . L
L Virtual Qualification
calce Center for Advanced Life Cycle Engineering 5 University of Maryland

Copyright © 2008 CALCE

CALCE Electronic Products and Systems
Consortium Members

Super members

CalICe center for Advanced Life Cycle Engineering 6

University of Maryland
Copyright © 2008 CALCE
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2008 CALCE EPS Consortium Projects

CaICe Center for Advanced Life Cycle Engineering 7 University of Maryland
Copyright © 2008 CALCE

CALCE Prognostics and Health
Management Consortium

Prognostics Analysis Prognostics
Sensors Methods Analysis

Deriving
Value

Data collection Accumulating Determining
and reduction damage remaining life
Decision
making
CalC@ center for Advanced Life Cycle Engineering 8 University of Maryland

Copyright © 2008 CALCE
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CALCE Prognostics Consortium

ACEL (CAPE)

ALZA (Johnson & Johnson)

Army Materiel Systems Analysis Activity — §] Prognostics and
Army PM-FCS i | Health Man
Army Research Lab of Electronics
Boeing

D eu Michael G. Pecht

European Aeronautic Defense and Space
Company (EADS)

Energetics Technology Center (ETC)
General Motors (GM)

Honeywell

NASA Ames Research Center

nCode
Raytheon Company Published August 2008

Schlumberger

CAIC@ Center for Advanced Life Cycle Engineering 9 University of Maryland

Copyright © 2008 CALCE

CALCE Laboratories

Accelerated Testing and Product Qualification Laboratory

Failure Analysis Laboratory

Materials Characterization and Non-destructive Testing Laboratory
Permanent Interconnects and Accelerated Testing Laboratory

Laboratory for Optomechanics and Micro-nano Semiconductor and
Photonics Systems

Electronic Contacts Laboratory
Microelectronics Laboratory

Vibration Test Laboratory

Electronic Systems Cost Modeling Laboratory
Microelectronics Thermal Laboratory
Software Development Laboratory

Smart and Small Thermal Systems Laboratory

CAlC@ center for Advanced Life Cycle Engineering 10 University of Maryland

Copyright © 2008 CALCE
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L

CALCE Facilities and Capabilities

Environmental/Accelerated Testing
Temperature-Humidity Chambers
HALT Temperature-Vibration Chambers
Thermal Shock Chambers

* Liquid to Liquid

 Air to Air
HAST Temperature-Humidity Chambers
High Altitude Simulation Chamber

* Pressure, Humidity, and Temp. Cycling
High Temperature Aging Chambers
Mixed Flowing Gas (MFG) Chamber
Electrodynamic Vibration Chamber
Impact and Drop Test Apparatus
SIR Testing
Hollow Fiber Assessment

Sample Preparation
Diamond Saw

Polishing and Grinding Station
Plasma Etching

Ultrasonic Cleaning

Wire Bonder

Die Bonder

Buehler MPC 2000 Cross-sectioning System

Non-Destructive Evaluation

3D X-ray Imaging System

Scanning Acoustic Microscope (SAM)

Fourier Transform Infrared Spectroscopy (FTIR)
Energy Dispersive Spectroscopy (EDS)
Automated Contact Resistance Probe (ACRP)
X-Ray Fluorescence Spectroscopy (XRF)

Electronic Testing and Analysis
Semiconductor Parameter Analyzer
Impedance Analyzer (1.86GHz)
Microcircuit Probe

High Power Curve Tracer

LCR meter

Dynamic Signal Analyzer

Event Detectors

Failure Analysis
Environmental Scanning Electron Microscope (ESEM)
* (25x-2500000x)
e Energy Dispersive Spectroscopy (EDS)
* In-situ Heating/Mechanical Testing
Focused Ion Beam (FIB)
Wavelength Dispersive Spectroscopy
Stereoscope (10x-63x)
Optical Microscope (25x-1,000x)
Image Analysis
Transmission Electron Microscope (TEM)
Wire Pull, Bond Shear, Cold Bump Pull and Die Strength
Tester

Materials Characterization

Differential Scanning Calorimeter (DSC)

Micro-Mechanical Materials Tester

Thermo-Mechanical Analyzer (TMA)

Dynamic Mechanical Analyzer (DMA)

Creep Testing Equipment

Thin Film Analyzer (TFA)

MTS servo-hydraulic mechanical test system

(5 grams to 200 kg)
* High-strain rate characterization (100/sec)
* Tests can be conducted in vacuum, inert or

reactive atmospheres (-125°C to 300°C)

Micro-Hardness Tester

Micro-Fatigue Tester

Adhesion Tester

Package Decapsulator

ITon Ch graph

Real-time Solder Reflow Simulation
Comp Popcorning

Ele

LCZ Meter

Thermal Inducing System (-80°C to 225°C)
Time Domain Reflectometer

Analog Oscilloscope

Power Supply

High Speed Digital Oscilloscope upto 20 GS/sec
Digital Communication Analyzer

Arbitrary Wave Form Generator

Function Generator

Contact Resistance Tester

Noise Figure Analyzer

Vector Network Analyzer

High Resistance Meter

Digital Multimeters

Automated Data Acquisition Systems

Cascade Probe Station with RF probing capability

Opto-Mechanics Experimentation
Geometric Moire

Moire Interferometry

Microscopic Moire Interferometry
Shadow Moire

Infrared Fizeau Interferometry
Twyman/Green Interferometry

Virtual Qualification Lab
calcePWA Accelerated Test Webbook

Thermal A and M.

Liquid Crystal Thermography

Low Speed Wind Tunnel

Hot Wire Anemometer

Flow Visualization System

High Speed Video Camera

Thermal Conductivity Testing System

Laser Flash Thermal Property Measurement System
Flow/Velocity Measurement Facilities

Pressure Measurement Facilities

. CADMP-11 PWA Assembly Webbook
D J
ég gzz:;gg,’z:zz g ,;Zké: calceFAST Integral Passives Webbook
Drop Towers Defects Webbook ~ PWA Failure Mechanism Webbook
Torsion Tester PEMs Webbook Sensor Technology Webbook
Center for Advanced Life Cycle Engineering University of Maryland
1"

Copyright © 2008 CALCE

CALCE Test Services and Failure Analysis

Laboratory

1. Conducted over 100 failure analysis studies for over 70

companies in 2008

2. Review of electrical and mechanical designs

3. Review of failure mode, mechanisms and effect analysis

(FMMEA)

. Identification of critical-to-quality parameters

. Materials and parts characteristics ROHS compliance evaluation

. Co-operation with government-industry data exchange program

4
5
7. Virtual qualification and reliability assessment
8
9

. Provides alerts for two fortune 500 electronic companies

CalCe center for Advanced Life Cycle Engineering 12

University of Maryland
Copyright © 2008 CALCE
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Alcatel-Lucent

Agilent Technologies
Amkor

Arbitron

Arcelik

ASC Capacitors

ASE

Arbitron

Astronautics

Atlantic Inertial Systems
AVI-Inc

Axsys Engineering

Battelle

Branson Ultrasonics

Brooks Instruments
Capricorn Pharma

Cascade Engineering
AMSAA Reliability Branch
Boeing

BAE Systems

CAPE - China

Cisco Systems, Inc.

Crane Aerospace & Electronics
Curtiss-Wright Corp

CDI

De Brauw Blackstone Westbroek
Dell Computer Corp.

EIT, Inc.

Embedded Computing & Power
EMCORE Corporation
EADS - AirBus

« EMC

Emerson Advanced Design
Emerson Appliance Controls
Emerson Appliance Solutions

s o o o o

e o o o © o o o o o o o o o

© o o o o o o o o o o o o o o o

CALCE 2008 Clients

Emerson Electric Co.
Emerson Network Power
Emerson Process Management
Ericsson AB

Daimler

Dell Computer Company
DRS EW Network Systems, Inc.
Essex Corporation

Exponent, Inc.

Fairchild Controls Corp.
Filtronic Comtek

GE Fanuc Embedded Systems
GE Global Research

General Dynamics — AIS
Goodrich Control Systems
General Motors

Guideline

Hamlin Electronics Europe
Hamilton Sundstrand

Harris Corp

Honda

Honeywell

Howrey, LLP

Huawei

Intel

Instituto Nokia de Technologia
Juniper

Johnson and Johnson

Kimball Electronics

L-3 Communication Systems
LaBarge, Inc

Lansmont Corporation

Laird Technologies

Liebert Power and Cooling
LM Aero - Ft. Worth Site

» Lockheed Martin

¢ Lutron Electronics

* Maxion Technologies, Inc.

* Motorola

« Joint Strike Fighter Program
« Mobile Digital Systems, Inc.
¢ n-Code

NASA Goddard Space Flight
NetApp

nCode International

Nokia Siemens

Northrop Grumman

NXP Semiconductors
Ortho-Clinical Diagnostics
PEO Integrated Warfare
Petra Solar

Philips

Philips Medical Systems
Pole Zero Corporation
Pressure Biosciences
Raytheon Company
Rendell Sales Company
Research in Motion

RNT, Inc.

Rolls Royce

Rockwell Automation
Rockwell Collins

Qualmark

Samsung Electro-Mechanics
Samsung Mechtronics
Samsung Memory

Samsung Techwin

S.C. Johnson Wax

Sandia National Labs
SanDisk

o o o o o o o

e o o o o

Schlumberger

Schweitzer Engineering Labs
Seagate Technologies
Selex-SAS

Sensors for Medicine and Science,
Inc.

SiliconExpert

Space Systems Loral
SolarEdge Technologies
Starkey Laboratories, Inc
Sun Microsystems

Symbol Technologies, Inc
Team Corp

Team Pacific Corporation
Tech Film

Tekelec

Teradyne

» The Bergquist Company

The M&T Company

The University of Michigan
Tin Technology Inc
TruePosition, Inc.

Toshiba

TRW Automotive

TUBITAK Space Technologies
U. K. Ministry of Defence
U.S. AMSAA

U.S. ARL

U. S. Naval Surface Warfare Center
Vectron International, LLC
Vestas

‘Weil, Gotshal & Manges LLP
Whirlpool Corporation
WiSpry, Inc.

Woodward Governor

CaICe center for Advanced Life Cycle Engineering

University of Maryland
Copyright © 2008 CALCE

Collaboration with Japanese Universities

 Dr. Thadahiro Shibutani, from the Dept of Mechanical Engineering at
Yokohama National University joined CALCE as a visiting scholar for 1 year

(2006-2007).

¢ CALCE and Dr. Katsuaki Suganuma from Osaka University organized the 1st
International Symposium on Tin Whiskers at University of Maryland in April

2007.

* Dr. Katsuaki Suganuma, Dr. Norio Nemoto, JAXA and CALCE organized the
2nd International Symposium on Tin Whiskers in Tokyo in April 2008.

 Prof. Pecht gave a lecture on “Advanced Prognostics Techniques™ at the
Tayoma Prefecture University in June 25, 2008.

* Key Reliability Challenges in electronic Products and Systems, Keynote
Speech by Prof Pecht, IEEE Safety and Security Conference, Japan, July 14,

2008

CalCe center for Advanced Life Cycle Engineering

University of Maryland
Copyright © 2008 CALCE
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Industry Collaborations with Japanese
Organizations

* Provided Technical Training on Lead-free Issues to Honda in 2008.

e In the months of June and July 2008 Prof. Pecht has given a series of lectures
on “Advanced Prognostics Techniques” at several companies in Japan
including

— NEC

- IHI

— Honda

— Nissan

— Denso

— Fujitsu

— Schlumberger (Japan operations)

e Toshiba was member of CALCE EPSC for two years, 2007-2008. Mr
Takahiro Omori (Toshiba research engineer) spent 1 year with CALCE.

calce Center for Advanced Life Cycle Engineering 15 University of Maryland
Copyright © 2008 CALCE

CALCE Impact

(Research and Industrial Contributions)

CALCE has been instrumental in establishing physics of
failure reliability analysis and advanced supply chain
management concepts in the electronics manufacturing and
support communities.

The impact of CALCE’s contributions is evidenced in a
widely diverse range of market sectors, including consumer
electronics, telecommunications, industrial controls,
automotive, avionics, biomedical, energy exploration, and
military ...

ﬁalce Center for Advanced Life Cycle Engineering 16 University of Maryland
Copyright © 2008 CALCE

58




CALCE Impact

(Research and Industrial Contributions)

Areas of primary contribution:
— Standards
— Electronic part management
— Reliability capability
— Physics of Failure software
— Remaining life assessment
— Technology insertion
— Life cycle management
— Prognostics for electronics
— Lead-free reliability

CAICe center for Advanced Life Cycle Engineering 17 University of Maryland

Copyright © 2008 CALCE

Standards Based on CALCE Research

Leading US domestic and international best practices standards that
are based on CALCE research and publications:

®

IEEE 1624™ : Standard for Organizational Reliability Capability

JEP 148: Reliability Qualification of Semiconductor Devices Based on
Physics of Failure Risk and Opportunity Assessment

IEC/PAS 62240 (also released as GEIA 4900): Use of Semiconductor
Devices Outside Manufacturers’ Specified Temperature Ranges”
GEIA-STD-0006: Requirements for Using Solder Dip to Replace the Finish
on Electronic Components

IEEE 1413.1: Guide for Selecting and Using Reliability Predictions Based
on IEEE 1413

JEP122: Failure Mechanisms and Models for Silicon Semiconductor
Devices

JEP 94: Application Specific Qualification Using Knowledge Based Test
Methodology

JEP143: Solid State Reliability Assessment and Qualification Methodologies

*currently used for all commercial avionics systems.

calce Center for Advanced Life Cycle Engineering 18 University of Maryland

Copyright © 2008 CALCE
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Reliability Standard Development
(IEEE 1413 and 1413.1)

IEEE Std 14131895

IEEE Standard Methodology for
Reliability Prediction and
Assessment for Electronic Systems
and Equipment

Sponsor
Standards and Definitions Committee

of the
1EEE Refiablilty Socisty

Approved B December 1998
1EEE-SA Standards Board

Abstiact: The: fromeveork
ment, including harthware:
pesd

EEE Std 1413.1™-2002

IEEE Guide for Selecting and Using
Reliability Predictions Based on
IEEE 1413™

Sponsor
IEEE Standards Coordinating Commities 37

on
Reliability Prediction

Approvod 12 Septembder 2002
IEEE-SA Slandards Board

Abstract: A rmesork for resabilty prediction pracedures for @icclronic equipmont ai all lovels s
provided i this guide.

Keywords: basckne, dassic reliubiity, constant failur rate, eatimation, fuiure, goal, o, operat-
ing envirorment, refiadty prodiction, requirement, systom e cycle

CaICe center for Advanced Life Cycle Engineering

University of Maryland
Copyright © 2008 CALCE

Electronic Parts Management

* The core of the Electronic Components Management Plan
(ECMP) for the commercial avionics industry is based on the
parts management methodology developed by CALCE.

* Developed the concept “up-rating”, which is the process to
assess the capability of semiconductor devices to meet
functionality and performance requirements outside the

manufacturers’ specification.

CalC@ center for Advanced Life Cycle Engineering

20

University of Maryland
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Uprating the
Motorola MC 68332 Microcontroller

A low power 32-Bit 1l6MHz CMOS PQFP
packaged microcontroller was a “preferred
candidate” for a Honeywell avionics Full
Authority Digital Engine Controller (FADEC).
The application environment is -55 to +71°C.
The 68332 has a recommended operating range
of (-40 to +85°C).

The only alternative was an aftermarket ceramic military MC68332 equivalent PGA
part, which costs $720; the PQFP costs $19 (over $2M per year in piece part savings for
the product).

CALCE successfully qualified the PQFP version of the 68332 using the
procedures developed by CALCE in IEC/PAS 62240 (also released as GEIA
4900): Use of Semiconductor Devices Outside Manufacturers’ Specified
Temperature Ranges

ﬂalce Center for Advanced Life Cycle Engineering 21 University of Maryland
Copyright © 2008 CALCE

Reliability Capability

* Developed and popularized the concept of
organizational reliability capability as the measure of
the effectiveness of an organization’s reliability
program, practices, or activities in meeting the
customer’s requirements for product reliability.

* A number of companies, in sectors including
telecommunications, industrial control systems, and
power electronics, have used CALCE’s reliability
capability assessment as the basis for organizational
improvements to their reliability programs.

calce Center for Advanced Life Cycle Engineering 22 University of Maryland
Copyright © 2008 CALCE
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Reliability Capability Assessment

Organizational reliability capability: The ability of an

organization’s reliability practices to assure that product Key Practice
reliability meets or exceeds its customers’ requirements. (IEEE 1624)
RRP Reliability Requirements
RRP )
& Planning
TAD Training & Development
RIMP ¢ TAD
Maximum RA Reliability Analysis
B2 Company
RTST Reliability Testing
VAV RA SCM Supply Chain
Management
FDTA | Failure Data Tracking &
Analysis
VAV Verification &
Validation
RIMP Reliability Improvements
scM
calcﬂ Center for Advanced Life Cycle Engineering 23 University of Maryland
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CALCE Physics-of-Failure Software
A Silicon-to-Systems Approach

calcePWA 5.2

calceFAST 5.2

The CALCE software is a
simulation solution for
assessing life expectancy
(reliability) of components
and printed wiring
assemblies under anticipated
life cycle loads.

The software includes
modules to conduct thermal
and vibration response
assessments.

CALCE has extended
prediction capabilities for Pb-
free electronics.

€alCe center for Advanced Life Cycle Engineering 24

University of Maryland
Copyright © 2008 CALCE
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Physics of Failure (PoF) Software

Over thirty (30) organizations world wide engaged in electronic
design and acquisition actively use CALCE physics of failure
(PoF) based reliability assessment software to evaluate and
improve printed wiring assemblies.

US Army used calcePWA software to avoid $27 million
sustainment costs of an electronic system.

US Army created and maintains a PoF analysis group that uses
calcePWA software and techniques to assess electronic designs
for US Department of Defense programs.

GM experienced a 10% reduction in development time and an
80% reduction in design verification failures using CALCE PoF
calcePWA software. As a result, CALCE software was made a
requirement in GM design standard GM3172.

CalCe center for Advanced Life Cycle Engineering 25 University of Maryland
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Technology Insertion

CALCE physics-of-failure models are making it
possible for international corporations, including
Boeing, Vestas, and Daimler, to reliably incorporate
power electronic modules into products as diverse as
aircraft, alternative power generation, and hybrid
electric vehicles.

NASA'’s use of CALCE physics-of-failure models is
making possible plans for extended manned missions to
the moon and Mars.

A new solder paste developed at CALCE is making
cost-effective and reliable SiC packaged devices a
reality for the U.S. Army.

caIBe Center for Advanced Life Cycle Engineering 26 University of Maryland
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Remaining Life Assessment for NASA

CALCE utilized prognostics and physics-of-failure techniques to show that the
electronics on NASA space shuttle robot arm and on NASA booster rockets
can survive additional mission beyond the designed —for life period. These
results were used to certify future missions.

— MD Robotics and NASA
continue the use of the remote
manipulator system (robot arm)
of the space shuttle fleet based
on remaining life assessment
performed by CALCE.

— BD Systems (part of SAIC) and
NASA identified potential
sources of mission failure based
on assessment of shuttle rocket

booster assembly electronics
performed by CALCE.

CAICe Center for Advanced Life Cycle Engineering 27 University of Maryland
Copyright © 2008 CALCE

Life Cycle Management

Motorola realized a $33M cost avoidance by adopting a CALCE MOCA
generated refresh plan for a base station communications system.

The US Department of Defense currently uses a CALCE developed tool/data
taxonomy for electronic part obsolescence management.

CALCE obsolescence forecasting algorithms are used in i2, QTEC, PartMiner
and SiliconExpert commercial tools and are the only algorithms in the world
that quantify uncertainty in forecasted dates.

Northrop Grumman was able to predict refresh dates for an F-22 radar 5 years
earlier in the radar’s life cycle using the CALCE MOCA methodology/tool than
previously possible.

CALCE developed the first quantitative analysis of lifetime buy sizes for
electronic parts and showed that safety stock inventory sizes used by many part
obsolescence management organizations are too large.

US Navy has adopted the CALCE MOCA methodology/tool for refresh

planning of the electronics in the V-22 Osprey, and SPAWAR surface ship and
submarine communications systems.

calce Center for Advanced Life Cycle Engineering 28 University of Maryland
Copyright © 2008 CALCE
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Motorola GTRS8000 RF Base Station
MOCA Design Refresh Planning

Design refreshes (redesigns) of long field life electronic systems are performed
to update functionality, improve performance, and to mitigate electronic part

obsolescence problems. [ & resus oo 5
Design Optimization Results wio BBN Plot
Comparison Choices {arithmetic Mean v1
CALCE MOCA Tool: Slat:Me(ri: Choices iﬁﬁ;f%ﬁi;z%fﬁﬁ??}j _
* Determines optimum design refresh plan il =S
Minima=1.3351E8
(dates) Allfeimebuys St
* Determines optimum design refresh content \ SelecedPan- Enarged
\ # of Redesigns - Color/Shape
¢ Includes technology insertion forecasting i L V- redords *

2- GreenfTriangle
1.61E8 3- Blue/Square
F— 4- Magenta/Diamond

Motorola GTR8000 RF Base Station -
Communications System :

e 115,000 systems manufactured and sustained
over 15 years

* MOCA generated optimum refresh plan resulted e
in a $33.1M sustainment cost avoidance

* Motorola is moving forward with implementing
the MOCA solution and expanding the analysis Mean ofRedesian Dates
to multiple bands Show Cost Graphs | ~Display Histogram | Display Plan | Run CostAnalysis |

1.54E8

1.47€8

Life Cycle Cost Mean (§)

1.4E8

resh plan

2006.0
2012.4f
2027.4
2034.9:

oK| #uit| Help| Save Graph Results | ‘Save Text Results | Aoply Budget |
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Lead-free Reliability

e A multinational conglomerate is using a lead-free transition
roadmap developed by CALCE to guide their product
development efforts as they transition products to lead-free
solder.

e Aerospace, telecommunication, and medical equipment
manufacturers use the solder fatigue model constants for tin-
silver-copper solder derived and validated by CALCE and
implemented in CALCE PoF software, to assess lead-free
solder interconnect durability.

* Five top avionic equipment suppliers use CALCE Tin Whisker
Risk Calculator to assess failure risk presented by tin whisker.

calce Center for Advanced Life Cycle Engineering 30 University of Maryland
Copyright © 2008 CALCE
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CALCE Tin Whisker Risk Calculator

Tin whisker

estimated using whisker growth
statistics (Iength and density)
and considering spacing and
available area

risk can be
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Recent Awards and Keynote Addresses

e Lei Nei, a Ph. D. research assistant for Dr. Osterman, was awarded the 2008
Charles Hutchins Educational Grant from the Surface Mount Technology
Association (SMTA) and Circuits Assembly magazine.

e Research assistant Jie Gu, Prof. Donald Barker, and Prof. Pecht, were
awarded best paper at the 62nd Meeting of the Society for Machinery Failure
Prevention Technology. The paper was entitled, “Prognostics of Electronics
under Vibration Using Acceleration Sensors”.

e Dr. Pecht received the IEEE Reliability Society's Lifetime Achievement
Award at RAMS in Las Vegas.

e Prof. Pecht g

ave the Keynote Address at the International Prognostics and

Health Management Conference, Denver, Oct 2008

e Prof. Sandborn gave the Keynote Address at the Nuclear Utilities
Obsolescence Group Conference, Sonoma, CA, July 2008

* Prof. Sandborn gave an address at the DARPA DSRC Summer Conference,

July 2008

calce Center for Advanced Life Cycle Engineering 3 University of Maryland

Copyright © 2008 CALCE
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Upcoming CALCE Web Seminars

To provide greater interaction with CALCE members, CALCE provides a
monthly one hour “CALCE Web Seminars.” For more information or if
interested in sponsoring a seminar, please contact Dr. Michael Osterman at 301-
405-8023, osterman@ calce.umd.edu.

Nov 2008: Hermeticity Detection of MEMS Packages with Micro to Nanoliter
Cavity Volumes, Prof. Bongtae Han

Dec 2008: Temperature Cycle Fatigue of SnCuNi and SAC solders, Dr. Michael
Osterman

Jan 2009: Electrochemical Migration in Lead-free Electronics, Dr. Michael

Azarian
Feb 2009: Reliability of Reworked Lead-free Assemblies, Dr. Michael
Osterman
CalC@ center for Advanced Life Cycle Engineering 33 University of Maryland

Copyright © 2008 CALCE

calce Symposium on
Part Reprocessing, Tin Whisker Mitigation,
and Assembly Rework and Repair

e November 11-12, 2008 at Samuel Riggs Alumni Center, University of
Maryland College Park, MD

* Topics of interest include:
— BGA reballing
— Solder dipping
— Rework
— Tin whisker
— Mixed solders

e Registration is open on the CALCE web site

Cale@ center for Advanced Life Cycle Engineering 34 University of Maryland
Copyright © 2008 CALCE
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Johns Hopkins University - Sponsored Projects Expenditures

(All figures include TDC and F&A)

FY 07
DIVISION " 'FEDERAL -~ PRIVATE @~ = PRIVATE i ST ‘OTHER | A TOTAL:
(Corporate) (Non-Profi)

Arts and Sciences 58,590,942 3,108,596 4,052,754 3,614,126 69,366,418
Engineering 38,851,399 2,171,395 1,981,948 3,606,354 46,611,096
Medicine 451,648,896 63,761,462 46,473,843 32,026,197 593,910,398
Public Health 209,225,274 45,719,441 24,365,649 12,403,465 291,713,829
Other Divisions,

Centers, & Programs 48,413,575 11,814,820 11,713,820 8,917,668 80,859,883
Subtotal 806,730,086 126,575,713 88,588,013 60,567,811 1,082,461,624
APL** 713,085,132 159,161 40,985 146,238 713,431,516
TOTAL 1,519,815,218 126,734,874 88,628,998 60,714,049 1,795,893,140

Education 3,889,859 1,029,091 790,927 4,786,307 10,496,184 '
Nursing 6,105,768 177,200 536,667 220,549 7,040,184
Peabody 105,738 - - - 105,738
SAIS 254,096 1,307,781 2,836,504 - 4,398,381
CTY 168,372 8,621 215,906 2,589,090 2,981,989
JHPIEGO 34,284,719 7,796,538 1,627,138 900,938 44,609,332
Ps 37,929 1,200,201 1,216,650 322,701 2,777,481
Bologna 79,751 - 30,000 - 109,751
Nanjing 765,585 - 905,502 - 1,671,087
Sheridan Libraries 159,390 - 239,803 6,965 406,158
Academic Culture Centers 23,182 - - - 23,182
Bioethics Institute 1,494,112 2,134 3,205,549 90,853 4,792,648
Homewood Schools 573,012 (50,000) 457 266 523,736
Homewood Museums - 7,814 - - 7,814
University 35,500 - - - 35,500
Administration

AICGS - 335,441 108,716 - 444,157
Institution-Wide 436,561 - - - 436,561
TOTAL 48,413,575 11,814,820 11,713,820 8,917,668 80,859,883
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RESEARCH AGREEMENT
AGREEMENT NO. XXXX

This Agreement is entered into by and between "SPONSOR NAME and ADDRESS"
and The Johns Hopkins University (hereinafter referred to as “JHU”), 3400 N. Charles
Street, Baltimore, Maryland, a nonprofit educational institution incorporated in Maryland.
SPONSOR ABBREVIATION and JHU each may be referred to hereinafter individually as a
“Party” and collectively as the “Parties”.

RECITALS

JHU, through NAME OF DEPARTMENT, a Department of the SCHOOL/DIVSION
has a valuable skill, experience, and ability in the proposed research.

SPONSOR NAME desires to have JHU undertake a Research Project as described
in the Statement Of Work attached as Exhibit A.

The performance éf such project is of mutual interest and benefit to SPONSOR
NAME and JHU and is consistent with the instructional, scholarship and research
objectives of JHU as a nonprofit, tax-exempt educational institution.

NOW, THEREFORE in consideration of the premises and mutual covenants herein .
contained, the parties hereby agree as follows:

1. Statement of Work

JHU agrees to use reasonable efforts to perform the research program described in
Exhibit A (the "Research Project"), which Exhibit is incorporated herein. SPONSOR
NAME acknowledges that JHU expressly makes no warranties or representation
with respect to its ability to accomplish the Research. Any change in this Research
Project shall be mutually agreed to in writing by authorized officials of both parties.

2. Period of Performance

This Agreement shall be effective from DATE and proceed through DATE, and may
be extended by written agreement of the parties.

3. Cost

(@) JHU shall be reimbursed for all costs incurred in connection with the Research
Project up to the amount of $XXXX (Research Costs).

(b) Itis estimated that the aforesaid Research Costs will be sufficient to support the
Research Project, but JHU may request additional funds at such time as costs may
reasonably be expected to exceed the above stated sum. SPONSOR NAME shall
not be liable for any payment in excess of the Research Costs unless this.
Agreement is modified in writing.
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Payment

(a) Payments shall be made to JHU in advance by SPONSOR NAME within thirty
(30) days after receipt of each invoice. The first invoice shall be submitted upon ‘
execution of this Agreement. Subsequent advance payments shall be made on a
quarterly basis upon SPONSOR NAME'’s receipt of an mvorce

(b) A final financial accounting of all costs incurred and all funds received by JHU
hereunder, together with a check for the amount of the unexpended balance, ifany, -

“shall be submitted to SPONSOR NAME within nlnety (90) days followrng completion
of the Research Pro;ect -

(c) Checks shall be made payable to The Johns Hopkrns Umversrty and shall be

sent to:
Johns Hopkms Unrversﬁy‘CentraI Lockbox -

- ¢/o Bank of America |
12529 Collections: Center Drrve
Chlcago IL 60693 -

(d) Payment shall include the title of the Research and the name of the Prmcrpai
Investigator for purposes of ldentrflcatron ‘

- Key Personnel

(a) The following individual is identified as key personnel for the performance of the
Research Project: PROJECT DIRECTORDS NAME Professor and Pnncrpal

) Investrgator for the Research

“(b) If for any reason PROJECT DIRECTOR NAME withdraws from serving as
Principal Investigator, JHU and SPONSOR NAME shall endeavor to agree upon a
successor. If the parties are unable to agree upon a successor, this Agreement
shall be terminated as provided in the Paragraph entitled Termination.

Reports

A final technical report setting forth the ac‘compli‘shments and significant Research
findings shall be prepared by JHU and submitted to SPONSOR NAME within ninety
(90) days following the expiration of this Agreement. ,

Publications

(a) JHU shall have the right to pubhsh and dlssemmate mformatron derived from the
Research Project.

(b) JHU shall furnish SPONSOR NAME with a copy of any proposed publication
thirty (30) days in advance of the proposed publication date. SPONSOR NAME may
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10.

request JHU to delay publishing such proposed publication for a maximum of an
additional sixty (60) days in order to protect the potential patentability of any
inventions described therein. Such delay shall not, however, be imposed on the
filing or publication of any student thesis dissertation.

(c) JHU shall give SPONSOR NAME the option of receiving any acknowledgment
in such publication for sponsorship of the Research Project.

Publicity

No party shall use the name of the other, or the name of the Principal Investigator(s)
in connection with any products, promotion, or advertising without the prior written
permission of the other party.

Equipment

Title to any equ1pment purchased or manufactured for the Research Pro;eot shall

vest in JHU.

Patents and Inventions

(a) Title to any invention first conceived or discoveréd solely by any JHU
employee(s) or student(s) in the performance of the work funded under this
Agreement shall vest in JHU. To the extent that JHU has the legal right to do so,
JHU shall grant SPONSOR NAME an option to an exclusive or non-exclusive
license to make, use, or sell any such Invention on reasonable terms and
conditions, including reasonable royaltles as the parties mutually agree in separate
writing.

(b) In the event that any JHU employee(s) or students(s) first conceives or discovers
an Invention jointly with SPONSOR NAME employee(s), title to such Invention shall
vest jointly in JHU and SPONSOR.. Each party shall possess an undivided one-
half interest in such jointly-owned Invention, as well as any corresponding patent
rights and the right to make, use or sell such Invention without accounting to the
other party

(c) Title to any Invention first conceived or discovered solely by SPONSOR NAME
employee(s) shall vest in SPONSOR NAME, except that title shall vest jointly in
SPONSOR NAME and JHU if such Invention was first conoewed or dlscovered
using JHU facilities.

(d) JHU and SPONSOR NAME shall promptly provide a complete written
disclosure to each other of any Invention. SPONSOR NAME shall determine within
60 days of receipt of such disclosure and upon reviewing such Invention disclosure,
whether to exercise its option and request JHU to file and prosecute any patent
application, domestic or foreign, on the Invention described in such Invention
disclosure; provided, however, that JHU may file and prosecute a patent application
should SPONSOR NAME determine not to request JHU to do so and SPONSOR
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11.

NAME has no rrghts'thereUnder SPONSOR NAME shall pay all reasonable costs
associated with the filing and prosecutron of any patent application whrch it has
requested JHU to perform.

(e) The obligation for the optron described in Paragraph 10(a) shaH terminate
should the parties fail to agree on mutually agreeable terms within 45 days from the
date of SPONSOR NAME'’s election of the optron

Conﬁdentiality

. ?(a) Both JHU and SPONSOR NAME shall have the rrght to refuse to accept any

proprietary data proffered to it by the other. If necessary, the partres will exchange
information which they consider to be confidential. The recipient of such information

~ agrees to accept the disclosure of said information which is marked as confidential

at the time it is sent to the recipient, and to employ all reasonable efforts to maintain

_the information secret and confidential, such efforts to be no less than the degree of
" care employed by the recipient to preserve and safeguard its own confrdentral

information. The information shall not be disclosed or revealed to anyone except
employees of the recrprent who have a need to know the mformatron and who have
entered into a secrecy agreement with the recipient under which such employees

-are required to maintain confidential the proprietary information of the recipient and

such employees shall be adVIsed by the rec;lprent of the confidential nature of the
rnformatron and that the mformatlon shalt be treated accordrngly ‘

(b)The recrplents obhgatlons under thts Agreement shall not extend to any part of

the rnformatron

a. that can be demonstrated to have been in the publro domarn or publicly
- known and readily avartable to the trade or the publrc prror to the date of the
, _dlsclosure or ' : .

M
’

b. that can be demonstrated from wrrtten records to have been in the

' ,recrplent's possession or readrly ‘available to the recrprent from another
source not under obligation of secrecy to the disclosing party prror to the
disclosure; or

» ~c “that becomes part of the pubhc domarn or pubhcly known by pubhcatron or
otherwrse not due to any unauthorrzed act by the remprent or

d. that is demonstrated from written records to have been develope’d by or
for the receiving party without reference to confrdentral mformatron disclosed
‘by the drsclosrng party, or o :

e that must be dlsctosed pursuant to taw or court order ’

(c) The oblrgatron of the party receiving confidential rnformatron under this Article
* shall survive for a period of 3 years after this Agreement terminates or for a
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Ionger period as the parties agree in writing.

12.  Termination This Agreement may be terminated by either party upon sixty (60)
days notice written notice to the other party. Upon written notification, JHU shall
proceed in an orderly fashion to limit or terminate any outstanding commitments and
to conclude the work. All costs associated with termination shall be allowable
including, without limitation, all costs or commitments incurred prior to the receipt of
the notice of termination, which have not been reimbursed to JHU. In the event
of any termination, JHU shall submit a final report within 120 days of the effective
date of termination of all costs and commitments incurred an all funds received.
The report shall be accompanied by a check in the amount, if any, of the excess of
funds advanced over costs and commitments incurred.

13.  Notices Any Notices given under this Agreement shall be in writing and delivered
by certified return receipt and addressed to the parties as follows:

The Johns Hopkins University:

Technical RepresentatiVe: Contracts Representative:

Research Projects Administration
W400 Wyman Park Center

The Johns Hopkins University

3400 N. Charles Street

Baltimore, Maryland 21218

(410) 516-8668 Fax No. (410) 516-7775
E-Mail Address

Patent Representative:
. R. Keith Baker, Senior Director

Office of Licensing and Technology Development
. 100 N. Charles Street, 5th Floor

Baltimore, MD 21201
E-Mail Address: kbaker@jhmi.edu

SPONSOR NAME:

Sponsors' Representatives: Contracts Representative:

14. Indemnification

Each Party agrees that it will defend, at its own expense, any claim or suit bought
against the other Party, in the United States by third parties (not affiliates of other
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15.

16.

17,

18.

19.

20.

Party) arising from or related to any act or omission of the defending Party. Each
Party further agrees to indemnify the other Party against any award of damages and
costs (including reasonable attorneys' fees) made against the other Party by a court
of last resort in so far as the award of damages is based on a final determination
that the damages arise from or are related to acts or omissions of the Party herein
agreeing to indemnify. Indemnification of costs shall extend only to actual costs
assessed. A Party’s obligation to indemnify the other Party, as set forth above, is
conditioned on the other Party giving prompt written notice to the indemnifying Party
of all claims, providing reasonable cooperation in their investigation and defense,
and permitting the indemnifying Party to defend said claims at its expense with legal

counsel of its choice. Notwithstanding the above, neither Party will be required to’

defend or indemnify the other Party with respect to losses or expenses caused by
the other Party’'s own negligence or willful misconduct.

Disputes

The parties shall attempt to resolve all disputes through informal means. This may
include mediation, arbitration, or any other procedures upon which the parties
agree. Each party agrees that, prior to resorting to litigation to resolve any dispute,
it will confer with other party to determine whether other procedures that are less
expensnve or less tlme consummg can be adopted to resolve the dispute.

Nondlscnmmatvon o

JHU and SPONSOR NAME shall not dlscnmlnate against any employee or |
applicant for employment because of race, color religion, sex, or natlonal origin.

Independent Contractor

JHU is an independent contractor and not an agent, Jomt venture or partner of
SPONSOR NAME.

Assigriment

Neither of the parties shall assign this Agreenﬁent to anbthef,»wnether by ins’trument
or by operation of law, without the prior, written consent of the other party. -
Severability

In the event a court of competent jurisdiction holds any provision of this Agreement
to be invalid, such holding shall have no effect on the remaining provns:ons of thls
Agreement, and they shall continue on full force and effect. =~

Governing Law

This Agreement shall be construed, and legal relations between the parties hereto
shall be determined, in accordance with the laws of the State of Maryland applicable
to contracts solely executed and wholly to be performed within the State of
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21.

22.

Maryland without giving effect to the principles of conflicts of laws. Any disputes

- between the parties to the Agreement shall be brought in the state or federal courts

of Maryland. Both parties agree to waive their right to a jury ftrial.

Export Controls

It is understood that all parties to this Agreement are subject to United States laws

and regulations controlling the export of technical data, computer software,

laboratory prototypes and other commodities (including without limitation the Arms

Export Control Act, as amended and the Export Administration Act of 1979), and

that their obligations hereunder are contingent on compliance with applicable United -
States export laws and regulations. The transfer of certain technical data and

commodities may require a license from the pertinent agency of the United States

Government and/or written assurances by Subrecipient that Subrecipient shall not

export data or commodities to certain foreign countries without prior approval of
such agency. SPONSOR NAME neither represents that a license shall not be

required nor that, if required, it shall be issued. JHU reserves the right to refuse to

accept any technical data, computer software, Iaboratory prototypes and other
commodities that may require an export license.

Both parties agree to comply with any and all applicable U.S. export control laws
and regulations, as well as any and all embargoes and/or other restrictions imposed
by the Treasury Department’s Office of Foreign Asset Controls, in the performance
of this Agreement.

Entire Agreement

This Agreement and its Exhibits contain the entire agreement between the parties.
No amendments or changes to this Agreement shall be effective unless made in
writing and signed by authorized representatives of JHU and SPONSOR NAME. All
correspondence regarding terms of this Agreement shall be sent as specified in the
Paragraph entitled Notices.

IN WITNESS WHEREOF. the parties hereto have executed this Agreement in triplicate by
proper persons thereunto duly authorized.

Sponsor The Johns Hopkins University
Name: Name:
Title: Title:
Date: Date:
CC: PI
‘Dept. Admin.
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THE JOHNS HOPKINS UNIVERSITY

BILATERAL NON-DISCLOSURE AGREEMENT

- This Agreement is effective this day of _ in the year 200_ by and between
THE JOHNS HOPKINS UNIVERSITY, organized and existing under the laws of Maryland,
having a place of business at 3400 N. Charles Street, Baltimore, Maryland 21218, (hereinafter
referred to as "JHU") and COMPANY NAME, a corporation organized and existing under the laws
of STATE, having a principal place of business at ADDRESS including all successors and assigns
(hereinafter referred to as "COMPANY").

-

WHEREAS, JHU and COMPANY each have certain technical and prqprietéry information
which they wish to disclose to each other on a confidential basis for purposes described below;

NOW, THEREFORE, in consideration of the premises and mutual covenants contained
herein, the parties hereto agree as follows:

L. "CONFIDENTIAL INFORMATION" of either JHU or COMPANY is confidential or
proprietary information limited to
disclosed to the other and designated as confidential.

2. JHU and COMPANY shall disclose to each other CONFIDENTIAL ]NFORMATICN
solely for the purpose of enabling each other to evaluate the desirability of negotiating a formal
agreement with respect to the CONFIDENTIAL INFORMATION whether or not patentable.

3. Each party agrees to accept the CONFIDENTIAL INFORMATION of the other party
and to employ all reasonable efforts to maintain the other party's CONFIDENTIAL INFORMATION
secretly and confidentially, such efforts to be no less than the degree of care employed by the
recipient to preserve and safeguard its own confidential information. The CONFIDENTIAL
INFORMATION shall not be disclosed or revealed to anyone except employees, students, officers,
consultants (including, but not limited to, patent attorneys) and directors of the recipient who have a
need to know CONFIDENTIAL INFORMATION in connection with this evaluation, and who are
obligated to keep CONFIDENTIAL INFORMATION as confidential. Such employees, students,
officers, consultants, and directors shall be advised of the confidential nature of the
CONFIDENTIAL INFORMATION and that the CONFIDENTIAL INFORMATION shall be treated

accordingly.

4, It is hereby 'acknowledgéd that either party shall incur no liability merely for
examining and considering the CONFIDENTIAL INFORMATION of the other. However, each
party agrees that it will not use the CONFIDENTIAL INF ORMATION of the other for any reason
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whatsoever other than for those reasons explicitly stated hereiri‘ unless and until a further signed
agreement is first made providing the terms and conditions under which rights are to be acquired by

the recipient.

5. Each party's obligations under paragraphs 3 and 4 above shall not extend to any part
of the CONFIDENTIAL INFORMATION:

, (a) which can be demonstrated to have been in the pubhc domain or pubhcly known
and readily ava1lab1e to the trade or the pubhc prior to the date of the -
disclosure; or

(b)  which can be demonstrated, from written records, to have been in the. recipient's
possession or readﬂy available to the recipient from another source not under an
obligation: of secrecy to the d1scloser prior to the: disclosure; or

(c) which becomes part of the public.domain or'publicly known by pub’licaﬁqn or
otherwise, not due to any unauthorized act by the recipient; or

(d)  which is independently developed by one party without reference to information
received from the other party as evidenced by written record. '

6. Should COMPANY be faced with Jud1c1a1 or Umted States Governmental action
to disclose CONFIDENTIAL INFORMATION received hereunder, COMPANY shall promptly
notify JHU.

7. Each party s obhgatlons under paragraphs 3 and 4 shall extend for a period of five (5)
years from the date of this agreement.

8. Upon completlon of this agreement each party shall return to the other party any
CONF IDENTIAL INF ORMATION recelved from the other party hereunder and shall destroy any
copies of such documents.

9.  Itis understood that nothlng herem shall be deemed to constitute, by 1mphcat10n or
otherwise, the grant to elther party of any hcense or other nghts under any patent, patent application,
or other intellectual property right or interest belonging to the other, or as permitting either party to
unfa1r1y obtain the right to use. any CONFIDENTIAL INFORMATION of'the other Wthh becomes -
publicly known through an 1mpr0per act or omission on its part. Disclosure shall not constitute any
representation, warranty, assurance or guaranty with respect to non-infringement of any patent or
other rights of the other, No warranty or representation as to the accuracy, completeness or technical
or scientific quality of any CONFIDENTIAL INFORMATION is provided herein. WITHOUT
RESTRICTING THE GENERALITY OF THE FOREGOING, JHU MAKES NO
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REPRESENTATION OR WARRANTY AS TO MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE OR ANY PROPRIETARY INFORMATION DISCLOSED

HEREUNDER.

10. The parties agree that none of the CONFIDENTIAL INFORMATION nor the direct
product of such CONFIDENTIAL INFORMATION will be exported or re-exported, directly or
indirectly, to any country included in designated “Country Groups”, as defined by the export
regulations of the United States Department of Commerce, unless prior authorization is obtained
from the United States Office of Export Administration.

11. . The parties agree that all information, data and material generated and/or prepared by
JHU and its faculty members are the property of JHU.

‘ 12, Neither party shall use the name of the other or any contraction or derivative thereof

or the name(s) of the other party's faculty members, employees, or students, as applicable, in any
advertising, promotional, sales literature, or fundraising documents without prior written consent
from the other party.

We agree and accept to examine and consider the subject matter of the CONFIDENTIAL
INFORMATION on the foregoing basis.

COMPANY | THE JOHNS HOPKINS UNIVERSITY
Déte:‘ Date:
COMPANY Official JHU Faculty Member Signature
Name: \' Name:
Title: Title:
_ Date:

Cheryl-Lee Howard
Assistant Provost
Research Projects Administration
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FEE-F OR—SERVICE AGREEMENT

F EE-FOR—SERVICE AGREEMENT  between THE JOHNS HOPKINS
UNIVERSITY, hereinafter referred  to as the “University,” and
' , hereinafter referred to as the “Company.”

NOW THEREFORE, the parties hereto agree as follows:

ARTICLE 1: STATEMENT OF WORK. The University agrees to use reasonable
efforts to perform Attachment A Statement of Work, hereinafter referred to as the
“Work.” The University will insure that any Work involving human subjects or materials
has received appropriate approval by the Institutional Review Board for Human Use prior
to testing.

ARTICLE II: PRINCIPAL. The Work will be supervised by I
for any reason is unable to continue as principal and a successor
acceptable to both the University and the Company is not available, this Agreement shall
be terminated as provided in Article VI. '

ARTICLE III: PERIOD OF PERFORMANCE. The performance of this Agreement
shall begin ~ , and shall not extend beyond the’ estimated completion
date of , unless the parties mutually agree otherwise. However, the University
shall have no liability to Company, nor shall it be in default under this agreement if
performance is delayed or prevented by any cause beyond the University’s control.

~ARTICLE IV: PAYMENT FOR WORK. In consideration of the foregoing, the
Company will pay the University for the Work based on Fee Rates detailed in
Attachment B. Total compensation under this agreement shall not exceed $
without written authorization from the Company.

ARTICLE V: PAYMENT SCHEDULE. The Company shall make payments to the
University on a quarterly basis as invoiced based on the Work performed. All payments
are due within thirty (30) days of receipt of invoice.

ARTICLE VI: TERMINATION. Performance under this Agreement may be
terminated by the Company upon sixty (60) days’ written notice; the University may
terminate performance if circumstances beyond its control preclude continuation of the
Work. Upon termination, the University will be reimbursed for all costs and non-
cancelable commitments incurred in the performance of the Work prior to the termination
date of the Agreement. Such reimbursement is not to exceed the total estimated project
cost specified in Article I'V.

ARTICLE VII: PUBLICATIONS. No publications are éxpected to result from the

performance of the Work.
ARTICLE VIII: COMPANY PROPRIETARY INFORMATION. The free
dissemination of information is an essential and long-standing policy of the University.
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However, under exceptional circumstances, the University recognizes that it may
properly hold in confidence information supplied by a Company, which the University
considers essential for the conduct of the Work. Accordingly, the University’s
acceptance and use of any proprietary information, which may be supplied by the
Company in the course of the Work, shall be subject to the following: ‘

(a) The information must be marked or desrgnated in Wr1t1ng as proprretary to
the Company

(b~ ThevUnrversrty retamstherrghttorefuse toacceptany ‘sﬁch“iﬁfoﬁnaioﬁ; )

) Where the Unrversrty does aooept such 1nformatron as proprretary, it
agrees to exercise all reasonable efforts not to reveal the information to
others without the permission of the Company, unless the 1nformatron has -

- already been or is subsequently“ drsclosed pubholy by third partles was .
'-prevrously known or is su sequently 1ndependently discovered . by the
‘University without the benefit of ‘the . proprretary mformanon or- is
required to be disclosed by order of a court of law or other governmental
authority. It is agreed that such reasonable efforts by the University or
other governmental authorrty will be in heu of all other obligations or

' habrhtres of the Umversrty rela’nve to proprretary mformatron

ARTICLE IX: REPORTS | The Umversrty shall furnrsh the Company written
reports/results of the Work at desrgnated trmes as agreed upon by both partres

ARTICLE Xz USE OF NAMES Nerther party wrll use the name of the other or the
name of any of the other s employees in any form of pubhorty wrthout the written

permission of the other. -

ARTICLE XI: ASSIGNMENT. Nerther thrs Agreement nor the rights herein granted to
the Unrversrty shall be ass1gnab1e or otherwise transferable by the University without the
Company’s prior written consent which shall not be unreasonably withheld.  Such
assignment shall not relieve the University of its’ obhgatrons hereunder and the Company
may ask for reasonable assurances to such effect. Any such assignee for the University
shall be bound by the terms hereof as 1f such assrgnee were the ongmal party hereto

ARTICLE X1I: INDEMNIFICATION In no event shall the Unrversrty be hable for :
any clalms losses or damages resultmg from the performance of the Work or for any

.....

operatron of this Agreement The Company agrees to 1ndemn1fy the University agarnst
any such claims, losses or damages:

ARTICLE XIII: INDEPENDENT CONTRACTOR In the performance of this
~ agreement the University shall be an independent contractor. Neither party is authorized
to act as the agent for the other and neither shall be bound by the acts of the other.
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ARTICLE XIV: NOTICES. Any notices required or permitted by this Agreement shall
be in writing and shall be delivered by hand, by facsimile, or by United States mail,

postage prepaid.

ARTICLE XV: ENTIRE AGREEMENT, AMENDMENTS. This document sets forth
the entire agreement of the parties concerning the subject matter hereof. This agreement
may only be amended in writing and duly executed by authorized representatives of the

parties.

ARTICLE XVI: APPLICABLE LAW. This égreement shall be governed by the laws
of the State of Maryland.

THE JOHNS HOPKINS UNIVERSITY COMPANY/INSTITUTION
Signature of Authorized Official Signature of Authorized Official
TITLE: TITLE:

Date: | Date:
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RISK ASSESSMENT SHEET
For Eligibility under the Risk Assessment Process

Circle T for True or F for False (If you check false, please provide additional
justification for eligibility in the space below.):
1. T or F: A publication or thesis is not an expected outcome.

2. T or F: The research project proposed will not generate new IP that is
patentable or licensable, but will be limited to general “know how.”

3. T or F: No legal right to existing University background IP will be provided
the sponsor.

4. T or F: This service is not in direct competition with an existing commercial
vendor in our area.

PI in conjunction with School and Research Administration Office:

5. T or F: No final or end-stage product will be delivered to sponsor. (This
requirement is included to eliminate potential product liability.)

6. T or F: The project does not present a conflict of interest for PI or project
personnel (i.e., the faculty member or other project staff do not have a
significant financial interest in the sponsor.)

7. T or F: No tax-exempt bond-financed facility will be used in conjunction
with this project.

Principal Investigator Research Dean
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TEAMING AGREEMENT

THIS AGREEMENT made and entered into this day of , 20
by and between THE JOHNS HOPKINS UNIVERSITY, located at 3400 N. Charles Street, Baltlmore
MD 21218, (hereinafter referred to as “JHU”, “Contractor” or “party”), and SPONSOR NAME, located
at SPONSOR ADDRESS, (hereinafter referred to as “SPONSOR?”, “Subcontractor”, or “Party”).

WHEREAS, JHU intends to submit a proposal as prime contractor to the PRIME AGENCY in
response to PROGRAM ANNOUNCEMENT (hereinafter referred to as the “Program:); and

WHEREAS, JHU and SPONSOR desire to combine their respective capabilities in a joint effort
to submit said proposal for the Program and to complete the work required by any work statement in any
contract (hereinafter referred to as the “Contract”), resulting from such proposal; and

WHEREAS JHU and SPONSOR desire to define their mutual rights and obligations during the
preparatlon and submittal of said proposal and under any subsequent contract resulting therefrom,
consistent with applicable federal and state laws;

NOW THEREFORE, to effect the foregoing, JHU and SPONSOR, in consideration of the
mutual covenants hereinafter contained, agree as follows:

L RELATIONSHIP AND RESPONSIBILITIES OF THE PARTIES

A, The proposal will be based on JHU acting as the prime contractor to the Government for any
resultant Contract, and SPONSOR acting as subcontractor to JHU, furnishing support under the
Program. JHU and SPONSOR shall be responsible for the work as stated in Exhibit A, Statement
of Work. ;

B. The parties hereto shall be deemed to be independent contractors, and the employees of one party
shall not be deemed to be employees of the other. This Agreement shall not constitute, create, or
in any way be interpreted as a joint venture, partnership, agency relationship or formal business
organization of any kind.

C. JHU will prepare and submit its proposal to the Government with assistance from SPONSOR in
the following areas:

D. JHU will recognize and identify SPONSOR in its proposal and use diligent effort to secure
government approval of the use of SPONSOR in the program. JHU will keep SPONSOR fully
advised of any changes which affect its area of responsibility.

E. In the event JHU is awarded the contract contemplated by the Program it is agreed that-JHU and
SPONSOR will, in good faith, proceed in a timely manner to negotiate a mutually acceptable
subcontract for the selected portions of the work identified in Exhibit A, and described in a
responsible technical/cost proposal prepared by SPONSOR, unless otherwise directed by the
Government. The subcontract will embody those terms and conditions of the prime contract which
must be flowed-down to SPONSOR in compliance with Federal Procurement Regulation, as well
as special provisions, mutually agreed to, and pertinent to the relationship between the parties.

F.  Should negotiations with the Government result in a substantial reduction of SPONSOR’s area of
responsibility as outlined in Exhibit A, Statement of Work, SPONSOR shall have opportunity to
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consult with JHU and suggest alternate approaches before JHU’s final settlement with the
Government. It is understood that any resultant subcontract between JHU and SPONSOR will be
subject to the approval of the contract’s cognizant Government Contracting Officer. -

Each party shall exert all diligent effort toward the successful performance of the Program by
providing appropriate and high quality managerial, marketing, advisory, technical, and other
personnel to support the proposal effort.

LIMITATION ON THE USE OF DATA AND ’INFORMATION
The parties anticipate that, under this Agreement, it may be riecessary for either party to transfer to

the other, information of a proprietary nature. Proprietary information shall be clearly identified
by the disclosing party, either prior to, or at the time of disclosure: by: (1) appropriate stamp or -

‘markings on the document exchanged; or (2) written notice with attached hstmgs of aH proprletary

material and documents; or. (3) complete wrltten summaries of oral dlsclosures ‘

.Each of the partxes agrees that it w111 use the same reasonable efforts to protect the other s"

proprietary information as are used to protect its own proprietary information. Disclosures of such
information shall be restricted to those individuals who are directly pamcrpatlng n: the proposal
contract and subcontract efforts which are the subject of this proposal. - i :

Neither party shall make any reproduction, disclosure, or use of the other s proprletary
information, except as follows

1. Informatlon ofa propr1etary nature may be used, reproduced and/or disclosed by JHU in
performing its obligations under this Agreement, provided such disclosure is-in accordance with an
agreement between JHU and the Government céncerning the non-disclosure of information, which
contains restrictions that are at least as. strmgent as those set forth in this Agreement

2. Infonnatlon of a proprletary nature may be used reproduced and/or d1sclosed for other
purposes, only in accordance with prior written authorrzatlon received from the dlsclosmg party.

Limitations on, and liability for, reproduction, disclosure, or use of propnetary information shall
not apply when the following conditions exist: '

1. If, prior to the receipt of proprietary information under this Agreement, the information .
has been developed or learned independently by the party receiving it, or has been lawfully -
received from other sources, including the government, prov1ded the receiving party did not
receive it due to a breach of this Agreement. , :

2. If subsequent to the recelpt of proprietary information under this Agreement:
(a) it is published by the party furnishing it, or is disclosed by the party furnishing it, to
‘others, including the Government, without restriction; or
(b) it has been lawfully obtained, by the party receiving it, from other sources mcludmg
~ the Government; or (c) such 1nformatron is public knowledge or becomes generally known

to the public.

3. If any part of the proprietary information has been, or shall be, disclosed in a United States

patent issued to the party furnishing the proprietary information, the limitations on the proprietary
information, as'is disclosed in the patent, shall be only that afforded by the United States Patent
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III.

Iv.

Laws after the issuance of the patent.

4. If any part of the proprietary information is required by law to be disclosed, the disclosing party
shall provide written notification, in advance, to the other to allow that party to assert whatever
exclusions or exemptions may be available under law or regulation.

Neither the execution and delivery of this Agreement, nor the furnishing of any proprietary
information by either party shall be construed as granting to the other party, either expressly, by
implication, estoppel, or otherwise, any license under any invention or patent now or hereafter
owned or controlled by the party furnishing the same. '

Notwithstanding the expiration of the other portions of this Agreement, the obligations and
provisions of this Article II shall continue for a period of three (3) years from the date of this
Agreement; however, any resulting contract shall take precedence.

RIGHTS IN INVENTIONS

Inventions conceived or first reduced to practice during the course of work under the Subcontract
contemplated by this Agreement shall remain the property of the inventing party. In the event of
joint inventions, the parties shall establish their respective rights by negotiation. In this regard, it
is recognized and agreed that the parties may be required to, and shall, grant license or other rights
to the Government, to inventions, data and other information under such standard provisions as
may be contained in the Prime Contract contemplated by this Agreement. Provided however, such
license or other rlghts shall not exceed those required by the Prime Contract.

PUBLICITY AND COMMUNICATIONS

No party shall use the name of the other, or the name of the Principal Investigator(s) in connection
with any products, promotion, or advertising without the prior written permission of the other party.

All communication relating to this Agreement shall be directed only to the speciﬁc person
designated to represent JHU and SPONSOR on the Program. Each of the parties to this
Agreement shall appoint one (1) administrative and (1) technical representative. These appointees
shall be kept current during the period of this Agreement. Communications which are not properly
directed to the persons designated to represent JHU and SPONSOR shall not be binding upon JHU
and SPONSOR.

All contractual notices shall be addressed to:

JHU Administrative Representative SPONSOR Administrative Representative
ADDRESS ' ‘ ADDRESS
TERM OF AGREEMENT

This Agreement shall be effective upon being signed by both parties. Except for the conditions
expressed in Article II hereof, this Agreement shall automatically expire and be deemed terminated
effective upon the date or occurrence of any one of the following events or conditions:

A. Official Government announcement of notice of the cancellation of the Program.
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VI

mEg

The receipt by JHU of written notice from the Government that it will not award the
Contract for the Program to JHU. »

The receipt by JHU of official Government notice that SPONSOR will not be approved
as a major subcontractor under the Contract on the Program, or that substantial

areas of SPONSOR’s proposed responsibility have been ehmmated from the -
requirements.

Award of a subcontract to SPONSOR by JHU for its desrgnated portion of the Program.
Mutual agreement by the parties to terminate the Agreement.

The expiration of a one (1) year period commencing on the effective date of this
Agreement, unless such period is extended by mutual agreement of the parties.

The 1nab1hty of the parties, desprte good faith efforts to agree upon contractual terms for
the subcontract work, which is the subJect of thrs Agreement 1ncludmg price and the

. Statement of Work descrrp’non

OTHER TERMS AND CONDITIONS

A

B.

This Agreement pertains only to the proposal relatmg to the Program and to no other

joint or- separate effort undertaken by JHU or SPONSOR

This Agreement may not be assrgned or otherwrse transferred by elther party in whole
or in part, wrthout the express prior written consent of the- other party. . .
This Agreernent shall not preclude either party from bidding or contracting -

-independently. from the other on any Government or industry program which may
“develop or arise in the general area of business related to this Agreement orin

any other area.

'Each party to thrs Agreement erl bear 1ts own costs rlsks and lrabrh‘nes

incurred as a result of its obligations and efforts under this Agreement.
Therefore, neither JHU nor SPONSOR, shall have anyright to any reimbursement,
payment, or compensation of any kind from the other during the period prior to

. the award and execution of any resulting subcontract between JHU and SPONSOR for

. the Program and work descrlbed in this. Agreement :
To the extent permrtted by law, durmg the effective term of thrs Agreement JHU and

- SPONSOR agree that neither will participate in any manner in any other teaming

effort that is competrtrve to this Teaming Agreement. Moreover, JHU and SPONSOR

~each agree. that neither will compete independently (including the independent

submission of a proposal to the Government) for the work specified in this
Agreement. The term “participate” as used herem includes, but is not limited

to, the interchange of technical data with competitors. Furthermore, SPONSOR shall
not perform the work described in this Agreement, under the resulting Contract,

for any party other than JHU and JHU will not contract with any party to the
exclusion of SPONSOR, for the work described in this Agreement unless so directed

by the Government.

The parties hereto are authorized to disclose the terms and conditions of th1s

Agreement to appropriate Government officials upon their request.

In the event a Contract is not awarded to JHU as a result of a proposal, each party wﬂl at
the request of the other party, return to the originating party, all materials, such as, but not
limited to, those that are written, printed, drawn, or reproduced.

This Agreement contains the entire agreement of the parties and hereby cancels and

, supersedes any previous understanding or agreement related to the Program, whether

written or oral. All changes or modifications to this Agreement must be agreed to in
writing between the parties and executed by the cognizant contractual authority.
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ACCEPTED AND AGREED TO:

THE JOHNS HOPKINS UNIVERSITY SPONSOR NAME
Name: Cheryl-Lee Howard Name:

Title: Assistant Provost Title:

Date Date
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ADOFHEDOBBERL, EOLIGARIIBFIENEZ L. KETIHE<KBATHEEZLS:
WeEEShbE|iart,

A|EREICHMITHEMEEZSZHIFI2BMAN ITEMFL. ShICEDIEAS
Ea—%To-(BEMZEXFECERBAMBRTOISLFELD 4.3 3EEHESROC
8 BRABICETIE. BRELBZOSNLEVEDEH D=0 (FIZ XA A TOHERE
B GEHo1zY NIH BAREDHT S MREELLZIEN MG RIZ, BRLEENPIS
URBHEDYR—KIDWTIEEITEL, ) . IREDEREHELNOBEEISEIZIT>T
W5, BB BEARITONTIE. HOERENDEESNLENESICTEENIEFHDLE,
SEOLGNWCERZWVEITHKSBE L=,

RE%. FBF LAV 1a—ABRE LS ATRTT—TRILL. AEEEM
BHEILICHE. BEICHLTIUI—RyMOEEEEZMALTERRAEEFT o1

UTFICIEEZLICAVAEL—NBE 5. BELILDZ. BH-BRICHAN
FIEREMELDD. H]ET S, BB ABIZDOVTIEXRERDLDELEEENDH, BBYSE
BHENIETRTEEDEETHD.

3. AVHAE1—RNEHHA
31, KEIZBFTEHAEAFIZEDERHA
3.1.1. NIH WS #EH

NIH [XEFFD#EETHY . BARTESLIBEEEIZHT-% DHHS (Department of
Health and Human Services) D TERFAI CTH D, AR THAOLRFFICERFFE-EFE
REODI7oTAVT I —TEHY . BRPBFORROKREBLEZZ5MHEE
LVZ D, 1= NIH [ NCI(National Cancer Institute) 22 E DRI O S D EEEE1TS
CSR (Center for Scientific Review) 72& 27 MR, £ 28— D> TLVDY, AN T E
(FOU R BREDBFIZEEIN TH 3 KALLE->TEY. Shiod5358 10%H NIH HE]
DHAERHICHLTERD SN, £80%H RSN D RZOHMERICE NSNS, SO
[ZONTIEHRRGHREEONHIDT. TELESBUIVEELY,

NIH TOBRIZIE. TA)DDE=OFEFTIEG  HREDAEDREZMET 5L

49 Z d7=%, NIH /X National Institutes of Health &, Institute |2 s 3\ CT\5, H
K® National Institute of Health Sciences ([E 7= & MAEMIEAT) 728D s Off
MIRWEB LIRFI L2 VWL 912, L DFERH -T2,
50 Bl 21X, e v 7 el [7 AU B o5t & NIH] 7 HhR (1996) <° NEDO 4t
LAR— R,

http://www.nedo.go.jp/kankobutsu/report/index.html
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WSEMAEENTEYY  HRADODOBBELLEEZDLEDIETH o=, Tz, (A
DHEAZZFTANT, BoZzERL. Thiig-EICIFI LT, ZD g -EDEHEIC
BB DEVNIELERERIBREBATVDEDT, hHOERERDHEEFTRHRELEZAD
ML, o RS BHLMBESHTHY . RALERSBHEH/ N —LTVSE%, X
INTERETEENDLGNELTE, TNHEELRDOONMNIE, ZIICTEEBLALTFEN
LS AIEOTNDESITH S,

31.2. NHH CTOHE

RARVIZOVWTIHEERZR W ELG->THEY . BFEGHMRELZRAICERT H5DI12HE
o TULVES, L L. 84 (Visiting Fellow &ELT54E. Research Fellow ELTD3EMNES
) D Fellow Training M ZEBESH L. NIH % H 5 h . Staff Scientist™#H B L) (.
Tenured-Track Position EL TSN TN IFAR574ELY, Tenured-Track Position Tl (&
L& Investigator(Tenure-Track) *ELTREHON ., ERFFMEZ T TREERTHZ/\—7
RURDBEAL Senior Investigator (Tenured) &% %, 5Efi (L. EHIN THLERAE T6
F&. BKRARTEERIZITHNDS,

FRICEASNIMREFEEINTEY . TNAD4ETLOEETEH T 51t
HATTEO TS, TAETZY GRRARYEEL) 225K FILAZRSN. ENTSRAANGEL
BYOHBERBE LENTIDOND, CUNTHARENBEITESIEEE, SRF

51 BEflE, NIHDOR v a v OX—V 52ROz b

http://www.nih.gov/about/#mission
52 NIH o Institutes [T EN— A THENV. I TE Y | VLY LT\ 5 National
Institute of General Medical Sciences # R & | T XTHIKR 7 v 77 L& FffFoTnb,
R [K[E National Institutes of Health (NIH) O#FZEFEAM 5 | J. Natl. Inst. Public
Health, 53(4), 2004
53 SME AMFFEE DOWNERIL, 2003 4E5H-X T Visiting Fellows (7R A R 7 [ZFHY) 731,808 A,
Temporary Employees (B HAJE F13) 73 692 A . Unpaid Guests/Volunteers 73 199 A . Exchange
Scientists (AZHARAFA) MHI18 4 L 72> T D, 7B, ZZ TS Y Volunteers [IARY D
RNT T 4 T TERL Pl A ARATRB SN FEE TH o720 | HARDRFN
NERFZTAR— R LTz LT, EEIITHADOKRENRH TN — A0 Th 5,
54 7EF¢ : A Staff Scientist usually has a doctoral degree and is selected by the IC to
support the long-term research of a Principal Investigator with outstanding Board of
Scientific Counselors (BSC) reviews. Staff Scientists do not receive independent
resources, although they often work independently and have sophisticated skills and
knowledge essential to the work of the laboratory. (NIH ;x—2A~X—T X 0)
5 EFs : An Investigator is an NIH employee, who is a tenure-track scientist on a
time-limited appointment. (NIH &x—A~X— L D)
56 £ : A Senior Investigator is an NIH employee who has been granted tenure by the
Deputy Director for Intramural Research (DDIR), after review and recommendation
by the NIH Central Tenure Committee or the Senior Biomedical Research Service
Policy Board. (NIH &x—2A~_X—210)
57 American Association for Laboratory Animal Science D 3¥E(Z Rl > 7= gk DO Eh) % 5
STERBRTRNE | FHERXOT —2 L LTROLNRNWZ L ERoTE Y, HIEFEL

103



—IOWEBLIE=NEBD Y F2 k(B Z 1L NASA X5 DoD (Department of Defense, BT & (2
1=%)) Mo LE=Y, Bli& NIH [CERTHZEMNRRETH D,

AVBEA—F T o> T—BEWNLIE. Toa7 B oo EE>THMNERT
([FEWNEWLD R TH S, NIH TIEHAFICTTEIHAEDEENHY . SN L 20 ALV DI
ENKT. TOMEDEBIRR. RE. SEOBRZIIOVTEET HILITH>TVS,
ZLT. ZOEERENBLNSEE. HIZIEEIVETONTLSRRARIZF4AND 2 NI
BoEnY HRAR—RDENY B TERFELINZYLTVE, RBRMIZIIARE LI
BEFICGSTLEIZEITHA. T=aT7 THA=OH . RAEEZ T HIEIETEGLN,
DESZAPBFREFELSN, REMICIEHTITHI S DEBLUEDLST, FITEVHR
FHIZEOTIEZOWARRETHIZETEDKR R TIFTGL BBMIZHDRRAMNTTITLES
THD%, £ NCI TlE. SROMEZ/NSKTEETHE BEHFMIC50 U LDTR
N EEOERIE~1FEXOMICHAEINIZZST. ELIT. T2aTDEAHANEKSITRK
CfzoNIH TTZa7Z#E>TOWAATITEENRDOALEHEVANIX. TSV FDBEZITHE
FI%E  NIH DBOFDECHBETE7—REZ2HDT5THD. J IV MNEIC
AIERIBEHETESDIZHRLT, 1E(RIETSR2ERDBER) THRAHELEHSINDID T, H
HEREEIIHELWLELSERLE I NS,

313, KETOMHRE

RETHRZTDIES L FITHEXRZICEWVT, RAMTSHAD T SV &
TIHRITNIEESEWN, FTTIREIUNTOTy Y —EL TR (— BRI IZ65E) TE
ASNE=REEC L. SERDEEDRI— TV TEENEZON, COEETRAR P
TIOZIYUEBEVVIRZED S EITHS, THOLTHTELMEMRELEIT. ROI(T—
WA—=DU)EFEIEND T SUMIGE ., FIRENEIET MIRBFELT— ARG S, 1
HRTHICETZa7EROODEENHY . 6 EHDOBRFMELERERE. KRR
X BETOFEDFELGENTFHORRELLIN, FIREFNEEEBTERE. X
FOREBEREEGICRET O FHEORTEEERINDS, F-. EEIIHREZD
PN EBEMEEICEIBELTMEEFLE2—) N iThhd, CCTAERITNIETVY
I—+rTATzyY—ICBETBELELIC. ToaT7AEZIONS, T2 T ENEN T2
HEF. BE1EMOBTHENEZON, COHBICHEZEDOFME. EMBEDIU42

BHINTWD, ~TVAOEHEIREKL 7 —Y 1 RV BTHY, RETHNET T
FINBEND Z LT D, v U R HWTEHEETT 9 B, 200 7 — U bW EHERFT S
IRy, ENFTTHRARZ 21 NEZDLS BWVWOXHITR S, D7, NIH i
WHRE D DIRNS DD, FEEIT~ 7 A OHEFFE R 28I S ey, B EICHE 2 2458
BIIRANT L0 20,

58 WIZ, EFEDRWZD, /—VUVEMOWIEE CTChiuX, EEFEEFEL LTI AT
IV EEO TR Z L TCWA LR —RAb b D E I b5,

39 a7 N7 v 7 L LTOROEAETHY, /7 =27 Th s Research Professor
72 ExRL,
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Ea—EFTIEITHE, BRBEAELTIEIDEOCHELEDO DL NALYDIZEEET
BHIENELN,

MEXKZFDIZEAENH KYBLESSITTZa7HEEIESNh TSR EZZ T -, &
TSV ERNTVNDIEEIEKRIETZa7EIN, T35 THIMESIEBELWLESTHD. £
T2 USUMES~5ETHRTL, R ET M. FRBEETRHETHILITHLEMN. Z2
T SURERNLBNE, 1FEURICTKZZHTIIKEIROONZEDZETH 1=, 2
T NH KYELEBIESNTWDERLI-DIE. 7227 THHTHIT VM EITNIERIER
MEEZHEIToONDRRIZEVDHLLTH S IRKXZDHZE. BEDKR G I KRENS 25~
50%LMHT . BYDKES(XERLIZI SO LIEET2RELRHD, CD=H. TS5k
FEB/TELGVE. MIREEAD . EENRY L6155, £ENTELGLDOT. BEEZE
BLTW BB DKREABELIYY | EFi THONIEEKICE Y. REICHEBLEZYE. T
a7 THHOTHEEDBEHGMREILTELGLRSI LIS, £F-. BBEROKZFIZIT
22ELTH ISUMARNAGNERERELLTRKZISET TETLVEL O, ZOKRE
NTREEDODHEVWERWNETSHI LTS, Al [FAVADHREENIHIOFTDTA)HD
HREOFE, [ KEOHEBELELTTZaTEHF>TLTH VIV ENGENERE, C
DR, /—RAAOSAFREZIZIToTERAEITE, IS BALNRIE, TEAEWVLTE
ETWS, IEDTE, CDZLIFHEERHAIEEDHAREMNMRIESN TS NIH LIFKEL
BLRHRTHY. T T KRETOToATDEREEZAIEONSBEELTHO=,

£5— ., BEFELIIDNDEMN =AY, Pl ~ADIEEL RO1 DRIR, 7227
E/LE . MERBENEIEHRENHDICELNDOET . ZORFTHBRLI-AEEL [
MO TNDEWNSENRER (T2, DIaKED PILIZERAShZAX. ZORRATHDS
BERADNBOHON TSSO, FIZATZa7EBRNGETH, KB LDEMERINLD
(T TG BERFICHMBL TN EDZETH o1z, DELKELTBN TELEL AN T{EA
WBEWSEEIXEWNZENBENEDTE, COZEMNS, KEDF VLU MERZD, O
YVELWNEHEHIELE, PhD.AFEOREFTDOILIEEL -,

<IhFEEDH>
MEXRZTIE, T=aTEEH0TH MIREMBLTITSHR 5 - RIFEERESL DT T
B EEMREBEROLODHESFZTLEITTNS,
ToZaAT ORI IUMDEFBRFLGENEIELS, TECTHRFICATTHLIOMBONS

60 FRITIEINIH 77 > FOEIREN 7~ 8 % DB, b 72 72K, 77 v MNMEBNNRY
B LVARILIZ I > TV D, 2D, 77 N> T REFITEF TR L B X2
WEWH T —=ANRELTETEBY, ZO5AE., FIAIEFNZ7T S AFF> TV D HMOMSE
EOFIZEE LY LT, BHAZHERELTVWDLZ I THD,

61 HE L 0 AFFEICER] Z2E X 2 WMo BE OBERE % H VD Tbuy out) 701D
FHITH5DH, ZHICED, #HBEOFT B E2ZITIY . HFEENINR L THi- 2685 24
I Lz Lt b,
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B E, PYELNEHEFIELE PhDATKEDEHFDLSERL-, Thht, FHLIC
EEITITFYLUOORAETXALTLSEE DD,

32. HJHHKR—MIDT
321. EHBHR-MEFIZONT
3.21.1. NIH

NH (ZENZO#HBETHYRELRENO . EHEBAITHMESN TI(SATE
I 2% LHL. Pl AChbREBBICERHECCEFDEL ERITIE PLRZIZWNS
EBBED Pl DEBLEEI—T1—r2LGALFHREED TS, Pl A EEET S
FE75H B L TIE. Administrative Officer (AO) . Purchasing Agent, R ZELE A LVS,

AO [FEICPIEMRAGEBRFIEEDUCRITBELTERET 2EBBETH D,
BIZIEFHLWAZERTDHEEIEEZE. WDIZEABAZEWN-WEEAT,. RELLA
—ZETHANE, HEIE A0 NEUNLGEHEMIIRY 72 (F TN, 10FE 12— D EAF®
FHE.BRICESHREDRE. RHORE. EYOFRELE ., HEDEHNLEFHER
L—X[CEDTNDZITH D, DM, FTEOEEL A DEELEHFLLH>THEY. &
AHREBOERKRLPHIELN TR EDIETH 1=, HICKHEER(9AR) D24
ARIKLWNIGEE, HEVKLFEZ LN EREICHOE TNELGE, FTEEEDELLT
EELTWAESTHD, AO [TEOIETARTEL> TN DD T TIFGENA, DiadEdES
FTHIELND ECICHTFE&WOIGENHEGIEREZL TS, LWHIXR S IBMNLEEEZE
BoTWSHRER T,

AVBEA—F{To-E£ B M. A0 DY R—MNIBH#HELTHY. ARICEF TS
OIZERATHAEEZEA TS, 1212 A0 [FLVHWPLEHBBBOPRTIEITOADISRATH
5128, BEELGAFZFERCRELTHOEBRBHOPALBEHLTLESZS T, BGEMNLTRE
DY R—bEEHLENENSFTFEH oIz, F2. A0 BEZEFTHR—ToTITHEFEZL TN
BSME A0 IZHKDZES T, PIEY A0 IZE-TIE, A—ILDREIEWNED ., HBEEFELED
[CEDOGEVNEDL>TINGN, EHZESTAETTEROECITHAUET L5000 EL
BEINIEERLGEODADLWVWSLGE OV REEHEES5TH D, 1=, fAnIZLs, A0 I
KB Y HR—MAR E AT EE TH o= ZEITIERHELVALY,

Purchasing Agent [&. ZEGRFEFOYWRMBAZTFENDAEICTIHDEETHS,
BAIIODASFIBELTIE. SHRDOENDEAREL.PI AThEER. TAITDOLTA

62 Z DX IICHEBEOBENHMESNTEY . HDOEWREZLWEILO X S efkiie S
N EnBHRAETbWie, KEITFBEESTLH D720, FIZIRTYH, BEffEE2 BN
WA OFEIRUAOEFIIR L TFEEH S e (JEST 2R DBH D) 29 ThD, ¥5
HAOEEEWDMERN DD ENVIEZTTHY, TRHLREDOINTF ¥ —ThHDH L DB
Thole, ZOINT ¥ —D7h, FHERRFNIHEARLD LoV MRV (@R )72
V) EV O ERB W ol

63 Bl 2 1L AO Z /N DHL, Vvl v~ —Vx— - T ul IR EICBITT 5,
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BEHALEBBENRTTHEVSHBAIZAE-TNS, 3000 KILETIXEDEES
—H—TEHMN. 3000 FILEZHBASEIHDRBEE. NI THRITAITGESEEN
SEBEZENIFNELLLEN, CORBEDEMBOEHEEMIEI.PI OXFHED1DT
BB5, COEILEMERZ T, A—F —FHIZASE. HElF Purchasing Agent AAF#5(Z
BlYFHEEToTND, Tz, HRMARBFIZ. ELELDERTEDGVWRET DM GE
DXRBFBITO>TVBZESITH S,

WEIZIOVTIX, SIRF—TFOT/IN— AV F 7 —DHEN PIDHEEFRIET
BHEMO>TNBIENSE W, MEDEFELTIEIR/IXDITAT1T (RFBHFITEOT
EXFZERDGE)FEITOEIEDO, — LGRS a—1)>2%  CV(Curriculum Vitae., B
RERE) DEBLGEFTIEITOEELRE  FRRELITHS, EBHA. TRDOKRESITL
STIF. BHBWNSHIGEEPRLVEWNEELH D, PHEHFYRBRBHICHETEFRIIES.
ZENHRTILDFHEE . RNz TLMELEWEDETH o1z, CNIEWEESR
F—OREDLHEBYLTODEVNSEEBNHDDELLIZ, 1D A0 REIZKEZIENYR
—TA7EDBENSITETH 1=,

HEKEIE. TAIATHNT 5= DT7032—Ea32=4—23>THY. Hit
DEBBEEED. WAABALSEMAEE>TLE LWMEBESIZHTONEETH
BEBRR TNz, BHEOARL—E—[ETRTRARY Y YR ITFR/S—FELTEYERE-
TEWLWTWAD T, TNELBLNLAIZT EETAVATIEIEMTERWNEDZETHS, fI
ZEBLRE TOY  TOZUYUENLGIDRBREPH>THRZYRAIE., EWLSHRLNE
FTEHDTIFGEL VARG COFEBENEZFITHITBLELHLHENSTLETH D, LIZR
YUTICRIZYTDIERNECHICHLEMBENEEPLTINEEIFETH o1,

64 KGR, FITEFETETFMITONTWDID, FRIIES TH D, 2D, bHWEE
TIL72 82> Purchasing IO FEBEHE N =2 —a— 27 2BV NIHOHH A —F K
INPD=a—a =7 I AMEEHFRE L TV DOFEHEHH LD & ThoTo,

65 5l 21X PCR DR ZH 9 L&, BREHEIMNEWVIOI BV EIOZ E2ENRITNIERD
RN E . FRRICOWTUIED LWEBZTWAN, TR TRERZEHT S PI OfL5772
EEINE>TWnWDHENWIBIELTh- T,
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<NIHTOPIZ#ET5EHEHERBE >

Immigration "
oTT e Shipping Dep.
AO(Administrative Ofﬁcei\ ﬁ:// |
EFH 5 FPEEELTIFEAE |t ) o ;'rcgasmg ;\ge; .
—r— Y ~ =} 57
DEHDIHANET S, —a J_{E LW am AT P S
- LOEHET B,
Az A

PI (Principal Investigator)

Lab-Chief or Dep. Chair

I »

¢o

iy

SECRETARY
FREMFFDIFTIL - FRITHE

'O |

>

N | DERGE, BEGEFET
Do
3212. K%
JHU [2DULTIE, FBHYR—FE1TO5B B $XL. Department [CE>TEA D=8,

ZTOFHELFELFLETH 1=, BIAIFERAREITINEH TIE. P25 NITHLTRKZDTR
SZRAMN =R T ANNBST—RATEH A THAEREL TS, FRRRDIZE L. 200 A
D PLIZHLTFRIZ AL —2—H 10 ALDWEL 33D LEBR =AM, IS RRES
DHYR—FNBLEEEEZZTWAELSE RN H o=, 1212, ABUTDIELD, ZDHR—
FARTLBERIZHLTIE, FFEFGEHEDIETHST=,

HHR—rDEIZEALTIE. BE#FE+HR. JHU D Department LFHZLH->TEAL S,
BIZIERBCTHNIET SO DY R—FBEENKSABY., BEVPCFENEELEE
BERICRSIRZYINEY . F-2LOEHENIET LIELTEMRAIYINEOLHERL
REAYITMELSIEDIETH>Tzo CNAVNSLRNZGDE, T IV M R—EBI D %
BERTHELICHY, F-EEEERELEGLDOTEMRIYINEZRZNEWLS, HR—
PRI KDEFERLEHEVSEELEL =LV =,

WEICEALTIX. SV TESENTESN . HEEEZHELT.HADPITI
ADMEZE-S>TVWAHERM>TWAIENZWNESTH D, T 45 2002 FLUETT S

66 JHU OIRIEDTR KON T EBH 1201T DT T v " RHEBEINDIEDIE THo 7=,
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UREBANEYBLLES TSRO, 7YV I— T a7y —ThH o> THERMEMN LV
ZEBFHTIELGEWNEDIETHoT=,

ZHBESZ, JHU TRITFAT4o0H—ERDNREEIZHY. YSULE.LEA
—ARE . EEAEEA UMY BELTUNSEES5TH D, BLENLNB(TFURKY
TH)N . BEEBOEFLARANIZESTIFETEHYN WY —ERFEZSTHDHENI L,
KEBTORBAICALTIE, STHITRATATITIEMNEDHAEL EomKWLWLEZLTLY
TH. REBEOBETRANICHEIMEHSBENESHEAHINSTH D,

MAT, REDTZRIZZAC—E—LFEEIZHNHY . BHE LI ELGEHRETEL
TWAEWSTEZF WLV, INBTREZRAML—2—EZDEMEIZEHE T, MBA ¥
PhDREELZ TOEBEICLHELI LV, ZO LT, TAT7zv 3L ELTRIBE X
ALTHEY, FIZASGEL . REDOERME, EEEZYR—MTENEZEDOE T TILGLEEA
EDRERIZBITILNS, DFY. MFAXHAET=& work with LET . work for [FLFEE A, 1&ELVD
BRICHD (CNITHLT. FSUMIKYERSNSMENTOY S La—T 12 —42I&
Twork for 755, )0 CHDEIIZKETRIZAMN —F—IE, TOBWIFIZHLTIE->ZYLE=
TOEHZHE >THY. F-TNICHIELIZENDOHLENEAIN T T, HEALZD
HEISHLTEHEZEL TLSEVSEHREZTT=,

<BAROWMEHFICHTEIHR—FAEH>
BAROHMREZHINT 2RV T (MAREMNT 5T V= v o FLEBEEYR—
P AHECLEETIEBEBEDOAAZET, ) DBENTEL TSI EA 1990 FHMDIE
FBENDODFTLS, FIAIE. ARF1AZLYVDOYR—FRZYT(E 05 AKRFET, 474
AIVRDRBLEHFTOZIE 023 A KFIZERNIE 012 AZHBEDZETHBY, F=.
2002 EDXEPFIFARARTIE. ARF1ABLYDYR—FRE2YT(1E0.29 AELEHTHEY.
TR AFVR, FAVEETBREEE (TN L1 096 A, 1.00 A, 0.88 A) [CIE=S B IE7EL

68

=L COZEE Y R—MEFIN L > TNDERFRBTLIERT . FEDH
RADSE, BER|- RKBEFICESARYR—FABDRFLE BRARBEDOYR—MEK
HEMRL T, SERDOBRIZETHHR Y R—FANEDHFEDBREITOLENHDHER
Nd, Tz, BB T 55, PhDERE T EHAREN LN =Y R— EITIBEITHEITT
BAME HRTODIIMHET 2 L TRERARGHEETHY . COAMEERT S
EDTEHBDRMEVSE RN LEL, ABHRDBRDGESINTHLENEEZZ D,

67 I 2zl - a—~ [ HARORFEF ROV O] SC—A R (2002)
68 BRFE [T AV HDORZACBITHVH—F « T RI=ZA L —vavORE) [Z0 9
—L xAWEE] 8%

http!//www.iri.titech.ac.jp/solution/pdf/08_04.pdf
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<INEESH>
PIAIAMEIZT A NH O KREDFRIZ RN —4—HARYMF N THEY ., TEEELER
ELEYR—FEREL TS, Y R—MIHESATLED, COTRE=ZR—4—
DN ETHIET, HBICEBUEETO TS,
PhD. > MBA RAEELREBIEIELH-TOT7Ty a3 ILETPRIZ AN —42—ELTER
LTW3,
EBXBEIFTXR/IN—FELTEYZE>THERZYR—ILTHY., IREEEHEER
(T2 HELILBTHSRZELTLS,

322, WAREEF/EIZTDOLT

JSUMRBEEIZONTIE, BRICERTEEOYR—IA KD TIHELMNE
WSEI&RFZ(T1z, JHU TIEEITHRRzLSIZ, BEEDHYR—MIFEELTEY. M4
DADN=RUSN  BIZAETFEORBSOBRBFEEDEROCELIZTA—TYEADIEHAH
BERFEBRIYIMNTICENZNKITH D, F-. KEBEOFENHLIHARE (L. 5l
ERRENS, TA4OT—2aVICLEBFEEERC. BREEDOHDT 7197 RIEK.
REOITATAVIRBED=ODEREDRZYIHELEERALTNSENDZETHoT=,

JoUMRBEOERINEICOVTIE. BEHLLTEEBHICHR—FIRELER
TWA REIELTHRBOERTITOIRELDEAIEDCERZ WM -, AIRE
DEBICZDTSURNERRDAVNT ZTOT S LT T4 —LERERY ., TS5 O
WBEPZDIT+—HRERICDOVTDELWVERERIRNETHDIEDIENSTH T,
F- BB TEHN. OV AHEFROBENKEHETE. BRIZEREEZETHLE
EZoNTEY., 5L ooyl av MR EBEEoBIBRITHEELI-ANKINENSER
LFEENTS,

<IMFEED>
EMEEEORREORIN KL LGEMRIYIZEAL. ThET SUMREEEM
DY R—MMITFALTLS,
TOT LA T4 —LDER., FRINEKIIARENBSITL., KoL BFLEGREE
DA KLY,

323 WAREWMITEIZIDOLT
3231. NH

EXMIZF. BFOEETHY. EROMENSETLNDIEMN D, TOFEAIZD
WTIEIL— LD EELEEE SN TS ZESTH D, HIZIL NH SOBRETHRELHHLND
KIEITINIA = —FHTEE EDEFAEEIZ. US BFOEEZEO>TLVELEL
S—EEEVNTELOOLRITFNIEWNTEN oY, RRICEEET DN\AA TV IBEEDHD F
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FRREBERELGTNEGSEWNGE  RIMRREIL—ILEH D, F=. BRITIRH
THOMERRBRESICEALTHL BRICADNYPILT S0, TEMAFEZEDHLL .
FEREDX—T—FZANDIBEDEREZRZITHENDETHY . BERDI-HIZHRZLT
WBELSEBAFEICHRNKIIZREL -, FLER. WAWALEETIEROBEZE
THRLTWSDENG JEWSEEF NSNS ESITHD, COMAITEALTIE, HEHR
BERNECEEERMNERE. "M ZHRETIARETTHOLNATLESEERDKRET
DHRRLRCENE A S,

3232, X%

HAREBPITOEEICOVTIE, ERICRELZBELVHRZITS PI (FEEEELT
BEoT MREBLFIEEGTENATHIRENERTEHITFIZAN—E2—IZ&YTH
N5, ZLT. BICTRIZREIZRAMN—2—¢FEEFVILT ENGWVFEA—/—L
TWWAHIEEEELESTLIZHD, COLSIZ,. FEEEICOVWTIL. BBDYSULTE
SEBRBE TIEITALBVESIZE>TEY. ChD FEZHLTIV0EDODEMEAITH
D2TWBEDIETH Tz AREMBIEL. THITICEAL TREMEALLE, TRIEWLT I
BICDENLAREENH D MU L-FEEERFIL. ZORITOBHEORLEEH
FTEDITLML ELFHROABICFESERELTH, AHEXIZOLAN, BAD S
ZRITS, 1ELWOEEF LMLV =,

NIH EMSDTIURDBITIL—ILIE. ZDRARUY—IZKYFEHLN TS, i
ZIENH QT SUPTIEHARED 25%FTRYBLIZBOONLILGEDIL—ILTHSD, &
HE.ZDIL—I)ITIE, RETIEIHAREZEELICEOIICTIDEILLZLA, AR H—
DNH [CLA—%2E LG E BB FHEETIIET25%EBATHLRYBE DI LSIZHHEM
Z& LDOWLEDS ., FHABMED T, 25%FEH L TESSETHZE5TH DS,

BBUMNMIBRATIL—ILDHEH . —RMIZAMBENRR Y —THLHH
REPITOIL—ILIE. RELRETHL-HTDRHEEMLZYEN, COBFEE. VIH
Ir—EFIENDARERELEVEFMENSTHL, SFEHARFHZELTLNSZEST
H5. FICKEIEIFHABATHY. IRBICHDIFMHEDEELLEL. COFMHEN
HEEEBDEEBRICHEO>TLSEWSHRER T,

ZOM, BRI SV EZITIESIE. TO+—MIEICKYZ O EICKLT
T 5BHNEEIN TS, BEBOIIA—FEYIEZ 52 ICIEHEGVD, HbI5E
X BEREZEDMBA4ELS, HH.JHU TRIT+—FDEBEEKRENITOTHY., F
FIT—E.BEBEOII+—FEBYICHRZTOTLEINESIMNTDLNTWebZFELTHIS
HEREAHDHENDETH1=5,

69 RERTEMN, =T 4 — FONR— T —VEHOTOO0REL, ERONZERER A 40
BEf]) CTid7Ze <. EBEOMFZERME (EHOEREL TIFgEL L7=54A . B2 XA 80 e 72
Bt s,) 3528 oTEY, MFEENDIIRT T 4 7 THRAIZR S TWDHHF



<IhFEEDH>
DHEENSDRARERTIE. REARETHY . L—ILIEERTHS. —DIHE. A
BEEDLGNFMEZSFEF AL IREFBDEAFRISEDH TS,

324, EFEEDYR—MIDNT

NIH Tl FEFEHEHEIE LTI, The NIH Office of Technology Transfer (OTT)&0Y
SHBETONHY . CCEBLTHBTHBICANDFH. £RBFEEZH (CRADA:
Cooperative Research And Development Agreement) X5 722 & % 2 £ 2245 (MTA :
Material Transfer Agreement) ED#HFEFHiEEITOTEHEDA S NIHELTOTT [E1D2LH
LAY, NCI R ERELIFRIEERIZ(E OTT MISUFAHY ., T TEHEETOTLVS,

NIH ELTIREFESICHRBIAA CTRIFVEEMNICHBLTLSELSHMEE
BELOEELNBONT=, FIZIE, HHFICODVWTIKLEE - BEEEFLAVERTTBETERL
M. OTT OREYT (PhD.EFE ) NEREHEE>TNBZSITHD. = 4EIC1E
NEETHEFEETHERENTE Sh b=, BEMICDELMALYIFFHESFL
=YL TWSHAEELDEITHS,

JHU 2B TH, RHIZ OTT A% Y. Ph.D.X> MBA ZH 5oz AW TEIBRY(ZH R —
FELTWNDEDTETH oIz, BIAIE, $FFTIE— B CIREFBEOEHEEFE->T, HFELTH
52 ELHBEITHD, I=1ZL. ZFEEILGL EBIFHEEITOVLTE. TBESDELH
MOTLEME, CORKIETELRN, IEEDLNELELHDEITH D, CIZTDNTIE,
ARyIDTATIYaFILELTOERTHY ., TNITRSIZLICEIMGFELTLDEDIE
THot=.

<IMFEED>
CCTH HREBLEHHE IR FLREERT, HFEEHOTVIHNRER T,

325 EFVOIL—ILDEFO=HDOEFEICDOLNT
3251. NH

FKEADERTFETDODTOTS LN EFINTINSD, NIH AFTRIZIZEE
&HX. TDEIE Web ETITHEICHETHONARALTAT I LERZTETNIEGESA
WoWeb BRDTATSLIF/INT—RAUARDBE T vIEL TEATLE, KREIC

M E T 7 4+ — MEHEMNG LT HOIEFEN LY., EWVWIERBRH T,

70 http!//www.ott.nih.gov/

Y EIL Ph.D. 2 FF> TV D7D, BFEEIC & - THEMPIZREENE LT VWO THEFIZ
s &) BiGrxWieiEwnwiz,

2 RFEFEUAS ., BN ERIE, MFSE T Y v 7 THHB U A Z E DRI E R BT, Fie
ALTH»TVBHIEDRE L LCHERIZHIS> X204 <, @< HiSng L5 Th b,

112



TARETW, BRI NIES—TA T4 —rDE5 2B L1215, ZETLKFILIEEINT
BY . ZETDIETRYRLA—IDEWN Y, ENSERENHLIZITHD. 1 BDZHE
(X 15 D~ 1BEMEE. HREBFRAFIULEDZETH ST,

TOYSLDOEEELTIE., SRE—TT4. Rl BIYRE". RiEME. £9/1\5.
ER™ EHREX1)71. REC. MMHE. ABRERLE. SRICHz5, FEAELTF.
E2RT—RBOTOTSLTHY., —ENHODHHS BB D TOSS L, RESh-T0O
TS LNANLGNS, REIESHAEETHIH->TOREBOTAYSLLERIZLHH>TET
BY [ T=ARIAIIOVTIR (== T2 TIRE . BFE->f-T—<TH
BIFEIN., TNITHL TSRO REAY I TTA ROV IV SEIARNELNDZSTH D,
Pl [(EZDTAADYLavIZSMLIER VI D EAREMLERITNIEESHENEST, BR
FYBLBERGEENTHON TS EVNSHRERLZ (T =,

ZOfh, EEIVFO—ILO—IREL T, BHMESHEHABEE, I XTIYE
DO TFTIN—RAVNERBBEICHESTHEY ., ZITHEULLENSN TS ZES5TH S, R
EFAIZ, BERNLBERZENE. COBENFHEIT RN TITO>TUNSZENDZETHoT=,

3252, X%

EXRBIZIENH ERILT Web ZRAWLTITI, ERIETEE M o1=h . NIH LRIk
DTATSLERNTWSERDOND, TIUMI&K>TILERERIC., HlZ IXENEERIZH,
MNoTOTSLDY—T4I47— ERBLTVDDNIZDVNTKREN RO TLDD T, ZE
FTHIELIEWNALLD, CCTH, ZEKRRIEBTEINATEY., PIEYBELA—)LEZELT
REXBINOZEETDLOIEBEENDSEITHD.

CD&S KETEEZRD O DELGLEMO—HMEEIF—ZT5DOTIE
1<, EBRICHEE N ER E-learning ARAD LG, FF=. D E-learning DEBF K%
BEHRITAILET. KFAXBEEELLTOERERLTVS, COBAICEALTIE., X2
ELTDIRIRADAVINERIYFEZEL TS KSIZRELT:,

 Web 7217 Cl37e<, ho—=0 7 a—AL2 T 50 8R3H 5, KEIXWDITEMYEH#
ETHoHI-0, EEICEHMEROHEEINE LD THD, EERICH, HAMPONEE T
SNIELSEBRONRNT T ANNZE & BIEOBERANG, RITHP0bbTHIC
BRSNS IZZ N2 I TH D,

MATFICHT LT, AZRATDEEIITELRET LA R—=vT 0 (NFE, S,
B, WERE) ITHETREREOEELEZIT 5, BHEITOWTIE, EERE . 4%
RN EED TN EDBEN LT, &0 FHIRN OB HEINTND L H FHEDN
HETNDEZEI THD, HEAIZIZ-ZVLTREBY, WAALRBEBRNOWELZ R T, WAHA
REZ T T DHANBND TR EOMENTEHENLTH D,

s NIH (ZEO#KE CTH 5720, MEEETRLWE WD ZEThotz, HIZIENA AT
7 BER A FEClen, v Z v NREDRR L EFEREGRE MO —EIZ 20 RALLE
O, FEBLTH0 FLVEB2MmE B> TUIWTewn, el Ths,

113



<IhFEEDH>
RARY Pl AIFICHARGE, AV TSIATURA  AREELELTOERICTHNED /DD
. HRRGTOTILNERINA TS,
TOUSLREREBEFHFTONTEY, RZERFICIFTA—IVICKHBELZFOREL
Ho1=Y. ISV REFEDEIL-HIREZ(THEET B,

33. HEEMIED-HDIERF
33.1. RENMEICONT

KETIEIHAREDORBMEIEIIGYEL BBEFEHSEBEANLIBEBMICHBETS
EDTETHIZ, EEEMNICEBMIZBBLTLSEVNS XYL, BEITHIEHEAD
L-YRIT. BRIV S DL N ERANHEEE. ELVODIRAEREBMDBHICHEST
WBEITHD, HITBELLGVAR. BT HIADNEVIERZITRONESEDIETH
T=o

RBMEEAREICESTHTSRITEDEEZTVD FIZ X, HFAEE AL
SHAREITOICET, WAARERIZHTENSTIVICERICHIGTEDLSITH-12Y, Fil
W, TOZ00EZAY RARICHT ERMEDNLEA Y FHLOHEWOAEZ Y &,
A)yREIH BN, T, SREBE T DIABICIIo1-,FH, ERMOVWBALRTIZVI%E
Bo-MRENEFDLDTRIBNTHHENDERLH 1=,

Za—AY A IV AN HFTE1 DDOYMEZR - TETEDHAEZRANDHELDEF
RIEEHYDDOHY. REMIC, TEMIZ. EHVATLDIDELTREELELZATHE
ZITHOMENHTETNS, COH. EFBRMEELITTIEGL, ELF2F7—DTI=ZVY
DB AVERDLI—TAVTEMEGRE  PIELTHREBEGHIZH T TUOIZHIZIE,
ZTNETITKSADEM . RFILEFZIFETIIESEN, SOEHIZH, RRARIOBR
DEBHLGRKEZDEHIEIEERELEZALNTSELOITHD,

RRAOEERICIE., BB, 2FY. ECOKRET, EDKSITHIILE=-DOIEE
BICEHRITDEEITHD. PlAIE. AKZET Nature [ZIBESh . BEILDBKRKETE Nature
[CHEHINNE. TOANBEOEN-REZMALIIEERY FRZRICHEZHL TS
NAAREMEMNIEEIZTE V=0, BEZLGFEHAINSEDZETH o=, #IZ Nature, Science
[CBHINKGITTE. ACARZORILSKRTORETHNIE. REMICAANDOUENE
DLV ST, FHEILIESE S, D=8, TEBLE HRHEEEITL. AIREFEL
TNEEEISFETHENDETHo = FIZIETEFETEFENE AL FEAFEET

® 2KOEZINCTHBEIT 5720, 2KOF TORFZORA L) ONEFICHEEIZ D
EDOTERENEZTE W, BARTH, RPICBT DR KEIZE TlER, EORFIZ
ToTHRICE D RN TE D70, BEITHZMER o700 HHEICEF LZY
TAEDEAHEDZETHoT,

T L HAVHF OB RBEAZEWR L, 7T MBI TR T RNHABEIC 2 > 7258
RE, ZEWRBEITERENREVWEDZ L ThoT,

114




MEET DD, WiBFTHRARIET S, ELVSTENH-YRIDKSIZfTHhNTLVS,

BEMGRBEUNI AYRNILEINTBETLIEELEAEMIZITHONTLNS,
COMBEENCDA T7—FBRAEDKZIIR TS HIET, HIAITHEEIEBEET S, HRD
ANYRDS division DAYRIZT B IGFRFIEPTHEDHI U Z—F T7—NET, Ik
UIGLTREZDHRTDILIGENKLED, EBAA . TDHhIUE3—F T7—%Y ., X2
T<DHLEHTH D, OV EITHREELHEXRIZITHONTEY .. ChohAHAEEDR
F—RREBHBVEDDF—ITHESTINE',

REMEDTA)YRELTIE. ANBHYMNBLL O, FRBRITOENHEIC
KWEWSEZENH Tz, EEZTHAMNSTNIL. ECETTHEHEZRIRENDEEL.
BARICHARTPNSVEERAHZENDZETHOT=,

T . LEEZEH. HESARDOFRIFENT =D, KEAREBAELERAE
HELEDDENYTITO>TWAEBEHELEDTOS IR B TR TLES LDl
(Hofzo CNITHLTIE, B—RFOMREER DS/ \—FvI)LGHEEZEY . OB
VOO EENIVY VT LERR., COXRESHEBEADOPTTIODIHMNEED D
ZET.CDIVRIVEBEBLTWNSEDHELEH ST,

<BRXRIZEITLHRENE>

AARDHZFREIERZRVNELTHRELTE =0, KEELRLEXRZIZRL
FTHELEDRBEAMEL, Ff=. CHITWHZEN T T, FUNFIOXIEAHY . R—#ET
RBWEALNERGRIELL>THEY, RBUESEF TS, COFIGHEDHE, K
FERRKEICEVTH. REER. FUFINEHELIUELHY . REMEITENFFTH
FEInTWa, i, MRS E R ARDHZEZFTBOAEVDOANIZENT. REERANL
ALOBBREUTDIIIHRAL TV, IBEHNLGNET - -HAERLERKIIEELL.
ARBFEEVZEIHNDEIITHED, #EARDVEFENIL R D[ TSN, RLTOIZEZSE
W 1o DFEY BELBAMTHOTEENETHL TEDHAHLEET L HAMEIT D LT,
HOMRYZELEISNENESIZLTWARESIZT BRI BFEHE>TLESEVNSZETH
o

BETERBEDEEENEOLNASLSILEY  FICEFHAERE~OEIHDEA
MNERIESA TS, LML, SEIDMUFE1—TRHRHEEBARNRIGLTEST . FIZIEE
HARAEED—2ZHOMLE  HEDRMEOIIEFEDOEHFENEN TS ENIIE
WEeZl=. T, BICEBFLZTEEATHEF TR RED K2, BFRHIRIREHKIC

BT, BARD LD BRAESLARII L DG GOEMIITNESL, ZOA T FZ—F T 7 —IZ

L DA G, B OAETE L L E ST D DRI > TV D,

M [EEROERME LT, TAOBAYRE LW, 7Yy FBRERPTILHEZICRD

ZEMBOONRKE] EVH NIHWFZEE OB RN RE SN TWD, =AM, P

—. AR DKE NIH 7E8E B ARAWFEE OBURICOWT) A E R 116, ik 17 4F 3 A
http://www.nistep.go.jp/achiev/ftx/jpn/mat116j/idx116j.html

115



BEUANMEEEEBATLERTEA4IEAHIRE LT T EE. BBANGNESIZE
ZBHEDERELH 1=, FEMBRBLLTOEIRRHEALETEEAL,. BEN-AEEIZLS
FF DA FEADZoFERNTLES LS ERENES. CHSEREHED /NS R
§5$<t%):&bil\%fitﬁﬁ(%tfzo

<INFEEDH>
AZEEOBRBEKETEHFRICITOATEY ., BITKZEEBELLGOANIE, BETS
BENIIRITHBLRONS,
MEMENBVAD. WAALTIZVIEFSIEAMDERFY . £ WAALHER. Y
ANSHMRERETCENTESO. AREECEO>TITRTH A LITMELVA
LY,
REBMELABNE HRENERELIXARMARLGEDTODIIMAEN R TILLHE
ZIZHEoTLFES,

332, MIIZOLT
3.3.2.1. NIH

HBLEZDEDEBHFYLL SIRF—TTELEEILEDSIRORARKEELF L
HTY . F—TELTOEROOAVENTBRITIZRET H6VEDNDIETHoT-, KRiEIE
Pl IZIXIZIFGRL EAMIZEFBOE2ELDOLALDO N BHBEHRELAL) ITEE TS
Z5Th%.

=12, B TIEGL Pl ELTOARLUNDHEFIL(SABHDEDZETHT=,
NIEVDLDEIRDIROAVMIZREIE S THY. FIRIERARIOTI= v %R A
FTEFRPZTDAAE1—F  HLLWKRARVEADHARIEE, SKREKRDODFEEERLRE
T. Z2{DBFHEZEIN. BEEOABENTELIONEED1 /BIFETHD. LLVSTER
LHo1. TNTERETIEI IVMDBRBFEZENGCTEVFLRVD T, ThKYITEFE
NTWAEEZDEELZ M o1,

3322 K%

REICBEVWTH, BRD KIS LHEEDREBIIGWIEDILETH . ThlE. A
ATRHEBTROSSETHEALH LN KETERRELROTIRT—E. TOH#E
RE{—FELEMBICIEZITFANDS, EVLVSH T, TESEITEEZROL. EBRZEHEERL
TWANLENIETHD, BRDHIRFDHENLE NG TIE. HIRERICTREHEL
& PAEBRTRELMBISOVWTELEER N TV ZEST. [CABALENS, BX
DHATVRITENTU, IEENTWV=E3THS, REIHAHIEICEIMEADEE
[2DOWT,EETHZEVSEEIZEWVWT, MEX X, [ABFENSABFETREICHAED.
MO DEFEZIN . GEEVSEBLHDHE, TOVSHBRMLEERZFETRLIZFZITT.

116




BADEHEIIEHTALEVSIRDITEOTLEI ZSTRIODALLDLTLEIELIDIT
S ELITHLLDEMRITHHEN, 1ERRSA TSP, Z2TH, M VVEETERBE
BHELD  KERTHERLGVLBARADHEERAH TS KSIZRELT:,
Fl.AR=—N—0—JDLIGHBETIELGND ., AREFHATHET S8R LEEE
FEEOLSITHL FRIETIUREBEOERNH S, HU B DFELVAIHNSIE. B]
EDTODIHrE—BIEHT, JSUMRBICHELR T —REOETILSRARIICIETR
LoD, BIFETTISVNDEREESHND. REDITAXELICHEER M TL.
#7H 15 BFRULF TSV EEEHRITEIESITHD. CNLUSZEH NH DTS DLE
FT—IhdE, BT BESRDETFLEL—D=OIZHEEZEIMIMIY. FMEEH B
H|EHELT. 2BBIC1E, REOHARD 7T T—HRZDWWTEHZLZY, E5I2THhD
[ZIAT. SRD IR DAV ORRARIOZEADIBEENHDHENDZET.PI BEDE
HAPEEMEVSERTIIBRONATNDEWNSHREZITY, Iz BEOFEEEHML
TIOWAEIZONTIL, [FEAELLLEDEWLNSRELE LN P (EIARERUAEZED I
DAVIHFILENSDERCRE LT,

<IhFEED>
RKETRHEDILZEEBTRETHADTRA ELEZROEEZHAMEICT H5XIED
=%, REBLHR/NMREGY . PIOMBFORBIEIEREIY /NS,
Pl FIREBODERFOAREOIRDAVIELSEHELGY . BODFZEHALTIT
SHRDEE . HEYFHIRSN S,

333. EMEIZDOWLT

ERREIZ DL T, REIFIRIFR. ZHRGEAEARTHIEDN . AEDREFZLIT
BHEVLWSELRT, EEICTIRIZERLTVEDESITHD HAIE. TAVAADHREIZHT S
BEE. BRADKSIZEDIDETAHERAERTLAMT &Y RELGT—IE—FH
RLWTHET 224 TMNELE Z3VSMBETE - ZITDSHRMEDOIS IERIRICEE
ITHD. F=. REZEALSIEARROHAREONL ) —EHERLGTOT7TROHE
BE.EEMEERZERT A —OINZROMEEFLGE . WAALGEKRTIHARL(IADI=5H
[ZO2TNDEDOMIFEZDIENTELEDIETHo 1z, HE. FTURD ANERIEHEA
HLTHRENERRBITESLGL ALHARZL TV THELVWERESR TTESLD T, HIRIR
BHIZETSRICEDIELHDEDEELELV =V,

L. BERELT. BRAIZHAR BEHRIDHGEADNNS, IL—ILEROHTLSF

80 HHHE R dfhd] g (2006) page 132

81 777 VI hEESTWARERY, FOL~UL (FRF—T772E) MOAFZEZEITIZON
TEREZ SN Z N0 O T, NIHICH_RHHBICHENRTESLLEDZETHoT-,
82 KL TH, BHTHIUL, TNEZITANDES ({372 ENRZITI) BESTWD
WO DL —RKNE LitZew,

117




DAL, BRI —XBERPLE  INSUETE R H D LS o1z, AL Fr—DELIZLY
REL-DMBOLEMTERVELEHHYEFTITDHEDIETHAN . TENEOLTFY
—ZZREVSBEREMORLTKIITL TS ENSFbE o=,

BARERNERILTRENEINE, TAIAAXTENDITENBEE THRZ
EHLHH, I—OVNAXITEVBRBMB DG ETEDHLINGE SEROBERM DR
DAEAEICES>T. ZEDEADNEDLLENITERLH - BAOHRREDERLIC
FTEBUBORELLGE . ZHROBERZISATEY, TAMEHRNICLRANICLT
SRIZEZMEINEBZRE. ELN T RETHY . EHAEIERIELGEDEVUER
BHRTEGEVELIDIFTTIHELNDTZAS, 1212, EO P TIEEBIEDTIAD 54 %<H
M b TLURILORAREH R T DICIIDBEFHEDOLIGHNREZ T,

<IhFEED>
ERMEENGHMREE. WAALBRIHZR(TEENTE. IREFHLEMILT HELT
Hdo

334, RA—FT7VTELEIZTDONT

RAE—hT7yTEE GFERIETESH) ICDOLTIE, BARELEELTHLRYFIERELT
WBHELWSERMNE N2 NH TIEELF 27—/ (AP —D R HTIX24T4,000 5H
BULWAEHT, CSICIFABEFIEENGL MRICHEEZNEICELES-OIZETED
N3, KETIIIEMTHREEZEDH 8000 FA~EAD/NVTr—CE#HETDHEITH
5, MADKZIFERFI—LTYTERREIEIKRE FRAKRRBILGDER—L/N)2—T A%
FERS1=8. BTN ED. TN TE TR LEREI— TV TEETHAHAEDZETH>T =,

EVRHIIARREORARESEITRELTVSD, HICHEDOEREE. FEH
ZIAEALETERLEBATNS, ERIC. COEBOHEERBEICKVIFR/ —RXILEEI
BIENZL, COFELEITEINBLNGVERELGATILEFH>TLAAEEHREFEA.
RUF¥—RETWITRANL—%, LWHIZREYBZ LMD IR YA VILTIEIEETHY.
COBMANREI— TV TEENEBRLGREZRLZLTVEELSTH D, KRELIZREZ—IT
YTEERICKY., TR ERBEZTAZLIENTE. TNICKYRVEELSEEN. B
WX ET. JoUMEEBTE. REMICKEZICREBERENRDILVSFRIREEH

8 BHOHMIEEN, ALSDICHARITIFESTZE X DG, EHIC 15K L H/babt
ZLTWEL, BFEOD LENCEER > TET ITAFEFFA, PLENET,] &5
izt xz, ETCHEENLIZZ D THD, 7T AU D TIT 13 HEND 15 FFORIZKTIZ L
WEFHATH, (MOEKLIELIC 16 FFIC D ED I &, 20X 9 77 b DiEW T
Zxb,

84 IRA R CThoTMREN PLIZ/RD, WE721D 4000 TH%ZTFIZTHDOT, B&ax L
DEIFEST, EOLICTHRT AL FLTWL ONIFHE TV ER BB,
ZORPRICIE, FMEPIEDasa=lr—2 g UREETH-T-ED T &,

118




HLU. AR YA VIILERT=ODNHDEBERIZGEO>TLNSEDENERTH 1=, £, KF
[CESTH AR BICRI— TV TERICKDIEAREZ T HL T FRMICRKRELZE
B RELZVSUMNEREBRONIMREBLHRTE, SLITTOIT SV NDEEBEREN K
ZITETIN . RBMICKZO RIS DENDENIA) YL H S,

RETIEIKIE., FIUPERNKTEERANTEILGLIMRENHTET. Th
EBEMRTDHEIHEEO BREERQIL Pl Z2BS5EHICBERERZEC OIS
EDDIVENTTKS, ZDE=H . HRHMREEEEZFTFHLOTC.[ZONHFOIOHEET
BAMEEDHTVSDTHEMESFRLLET , IE BETFTELO>TLSEITHS, D
LT Pl Of=OICKENBIEICHTFHAZEFELTNDID T, TNITIHLTE HELAT
NIELESHNEBELTEY. DVWTIEREADIRBEERENTELIELIBELEL S
L=,

RZIZBTERI— LTV TEEIF. HEEENZLLLEALHY. [FRKIT 5>
FEESTLATHAIMREICH T HMEAREDERIE KEEZTDRELZT IR
DOREEREBLVSHTRINT HZEE]FLTLNS, DFY. CALIFESRRTHY. I35
VrORBERETREERATELINELSDD ., FHR PIOERBORRKDKRAUMNILDS,
FlIZIE. REDOEERZREZIEH 70%DI54E. 2,500 FH. 5EMD RO1 #EBET UL,
&1 8,750 A DMEERENKEIZIENST20., ERETHIRI— LTV TES 8,000
AZERTESEVSHITTH D CNDIE AU Fr—Ix T 2R ELLLICRIEE
DIFTAVEDYHR—IEL, REMICHRRA O LBHZFICIVEREEINT R Fr—
FrEFILDOFERBIZEUTNS,

KEIZWSEBARAMRREN. COMHARE. BUREWNST-KFED YAV ILEERE
LTULVELV =8 ETRIEMEI O TS ELIBEELEL =LV =, PI [2EY  RZ—FT7y
TEEEL5 > TRIEIRAEERT. RI— LTV TEREFE S TSV ENT
BARDBRICEASNTRELTLEIEWVLIT—RTHD, CNIFKBIZEDEDHRFI—F
TYTEENEREIERILIIHY . KEDOXRFEREX. ChoBRAADREZ IR
SDTWEWESITHD, TIVNSELMNS, BARDKEF. XKED 7L RE20bTATyHY—
DEIERE BT IVNERD B ERINLIEFRAREDOSIZREEL. ChoEHEHE
FTRELVWVSERFW W, FKETEHMHMEED AL, KEDOKRENRI—TvT
BERERERETRATHEVSHEXTHL TS EWSIEEZ DL THED FBIZEL
THEIFHE. TS50 o= A 77— H-IGEDTE. IR E. FRETSH5ETH, BRIICH
RHEICEZELTHEE  ERERILBVVETIEILAISZIENTESEASEDT
BERIBWVEEW . SNoDREN-FDHE BRAEFE AN PIORIEEE (TR OT-LE.
FCITIRETHEARANTEITEOIMN, EVIERNKETLEYIREL BAOEEHSF
NDETIZOENDER DD, BADKZILEXREFETIFEEAN, BRI ATLIZDON
TRARMXIEBEETHRETIEGELMNERLT-,

119



<RA—TITEES>

HEREIZBVTRIRSNEHEICHLTE. 5. EREO@EE. R4—+7vT
BB EDRTIBEIGON., FHEIXCORNBEERZHER S LELNS ., RIEMNGEREERE
5%, COPTRVERTIONRI—IT7TYTEETHD,

RA—r 7V TEETIH ARICRERLELGEM OBEALC2EMIOEERDEA
[CRAPEBRAGENSH D, T . RRAFVZEATIAMEL TA LLTREIIKIET B 5. S6IC
FEEDHRED—HHLRI—FT7YTESRELTRRINDILEH D, SHIC. COEERFETT
[F7<, BRIMAEYR—r LT, BEREEI S 1 EROBEEBRBROT AT EIE I 501
DX ERDORERBRIENA T7—Nd, TOM. RIEORMOBHELES S>BLICHRS
ERILEFTNZIBENHIEE . BREETRAL—XICHENTZASLIBLLERANEHSN
%, CCTRRENEZRE—NTYTERO AR, —RMUICERASN-ZEDHIICESNTE
Y, 2EERARVDERIZRTESH . M BAICKETISIN. HEDBEHRELS TS, BH. R
A—t7yTE(E, 2002 FTHIZMIZIL 40 FRIL~50 BRILERESTEY., Fl=. R4V TA—F K
FRENF. 30 BMATFDERIRIIRITIEAREDRI— TV TEEEZRELTVSZESTHS

88
o

ABATIE. BORI—r7YTXBELT. HERREHMEDOEFHAR(RI—LTY
N IFEAHY ., HEEDBICRV=EAYDEERRELT. IRFBBOBERELE. R
BA—LT7 YT IO EREDZIEETOTNS, LHL. CNIEHETEEFARENICETES
WEEDLSIBEDTHY . KENFEEEZZFTANIEEDEREHLLTETENEIDT
[TV, B TORRABITITA DN DN FONLENE, HERRERPEDOE
YHAIZOVWTHDREZEDHTEH, COMBIEHLETLEFTEAREDRI— L7V ITEBMET
RETHY. BEDREI—FTYTEKRENEEBTDLDTHIENERINTEYY, K21k

8 EMH [OIBERKET 57 AV W ORFEETZOL—XKET 17 I 7 LEFrEEORGE - &
BOLF] HLIZHR (2004) Z2ZM LT,

86 WD L O RFEFI b DD, BROH DELRKFINOHEEEDF 7 77— o7 r— AT,
FEIOAZ— T v 7 OSFELHIR LT E, EIRESTRELEDPDLRTLIIZEI N, |
LEDONLZENHSTEI ThHDH, HRTIE, X—bNY 2 =4 E R 8 OIS 248
FELTVDNR, ZTDXDREHIRSTE | WIFECE DE DR TE R RO RN H 5
LOERTHoT,

81T HE O GITHERKTFTHT 9 r Aoy b v, BERARESND 3 » AR K
I, Eo, R FTIEIZORENH L EN o & Td, ZO0%, BENE
FLIEZ T2 FINBHIEINDGD, FEBEIZ T T FRRNZEBZNT b A4
— N7y TERAELTEHT y—EN5,

88 SRR DRERZFOEBEMB S OJFR ] RIETI Policy Discussion Paper Series
03-P-005 2003 4 11 H

89 Ik CTEX T, WS ZLAD L) B b o772 b, BHEE O W WA « ZEE = I 3 EEL
LTWTC, AfHFICBOBRIZZE L7z WIHEEb <, 20, AR OB MTITIE, i
OHBTIE R, EOTINEI D EIREIIAZ — T v 7 &4 L L TRENHHET X
ThH’H9,

00 REEHAN - FEES . P RarseEies TREEReEMIBEDOTED HFizonT

120



ADXBENSREELLGDEEDND,

RATIE, RE—F7YTEROEEM-REMAEDLLELHTHY . BBEHE
BELGENCNIZHETONDLIITLEOTE, LALLEA S, BEEERMAFENEFE1%HIBESN
S HELGEEDOREEIELL BFTEFHAEREICREL. MIFEED 100 5~500 HHEE
DRI—rT7ITEEREXELTWDT—ANRONDEETHD, bHAA, FEOERMBELL
TASHER, RERIFEODLEDLEWNGELE  RE— P VTEEADETHLENVT—REH
B, BITHFADRE— L TITHRGNE BIREMITONGENT—R3H5. ©IEY, BELT
MREBOHERBELIEMEE KEQFIDERERI—+TYTELICEL, KFEELTOHE
AEEZILITORRTTRELTHERL. AFOFHELEYEREER S TEDIILHHEER
BRETHAI, TLT. BNRF-ERTENHAEZTV. MREZESL. T-MERE
AEEET HENS EDRNRAFLIZBNIE, RZICEDTHEIZESTH, FHAREICESTE
BHZERTEZELILTHY . REZIYDRMITHEZHEICDLENDEER D,

LK BFET EROARRRZBEIHAEREIC. 7227y IGIIc&EI<EF
MREDBRFHREDOHTHIMEETREDERESAMMMMAEZEASE. ZOH T, LYS
BRI — TV TEEERELTVS T —RbH D, OV of= REBRMAT=aT7 v EAL
ZNITHSIRE— T YT REDIEDFTELE DR, TORENROHLN. TOEELTD
FEOERORETOBEEDEAROFHLLTRELRRI—NTYTEENERTHEEH
GEEE

<INEESDH>
MREBINELLK ISV EEEBTETOVRVEBERAEELLTENADH>TINSE
HIEXELG->TEY. COPLURDBRIZRI—ITYTEENEELKREZRLTL
%
RA—LTYTERIE REICES>TIMREICH T MR ETHY . [ REEREL
LTREABETINEIEEZRAATNS, WHIFEDRRATNIRUFr—FvEZILD
FIHEDTHS,
TIUNERBINEF Pl O5IEFREF. REOKZFICE TATMEIRE ~MEREICEL
AEUR-NERE IOV AV EEBRBLIZEDOTHY . KETIEISWLW > =FiamhH s
EEBEDRRBICSTHANTHELI LN SEOBARKREZROARERRICEETH S,

34, BRIZEDCZE
341. E7LEa—
E7LEa—ICkYAEERTREINDZEDN, TOLDEKRIZEITHHAED

(P E ED) ) PR 1796 A 29 H
9 RHEFEFRRS DR RFEGEHE — BRI & 5 KFEBLEE OREFEIZMIT T
—&H ] SR 179 A 5 H

121




BOMELEIZRABHENEVNSIBELEVN W=, BRHIZUTOEBYTHS, BEANTE
ETHRINERSHENEVSEHI L LWhRIAEERDOEAH DD EHRSER AR
WEWSERMNHDY, FIZIEAYERIZL, ERONZDAENT, MESB THERELR
BLTWEANDHENEEZEZTNES, LML THSDOTHRIFEHRTHIFEAELLNT
WRLMEED HEAEEIEE>THOMEBELDEREFEOC L&, 1a— LD ENT:
MEELTVDAZFEDLGNZEIZGY ., [BRE=HEEEANIEVSBERE LGN EIC
15%, CSLEBEBEATRNE, BEDHEAD T —RNR\vIHnENT  FEOEA
BFEELETIN, FIZCDREEZRDEHLET. [ESLTHOHEIIBATNEDA ],
TEROMBEMIAESIDOMNIZEL, BRIXESLELSRIVAENRTESINEEZ. TE
BUIRT ZEIZEY, EOMENEL EOMBENTALEENSITEEHH DA DL h
AEBOHET—IEEIRTIDICRIDELLIZ® EFLEL—%T BlIcEhot=&
X(2HFBEINDG, ZLTERAROETLE2a—DLALTYFIZDHEAY, DNTIEER
HREEENETYTTEhITTHD, OV -BEND, KEXDOAEL (FIEBFEOH
BROBELGE) E7LEA—4MBER A BEICERIBHICEYADRETHLENDTETH-
T=
£ BABOETLE1—%2LonY o= LT, RiREN AN -IBHEIF-=
YRL. EBAETRFIRBREROMEHEIZ T — RNV IEEZELEETHHENT

92 FiE, [RHEE W othE] T TBCKE D  AFESCRIEDZERMED D720 B AR A O Lk
MIXER 72 b S Clid, WEOMEE., T L CifTE Chnm-—b L3 <7ed, &5
IZEDFEF L LT, AR B b OFHILRHC R OB mn e 09 < 8 b, 1.
kﬁ&%hfwéoik HAB IR AR T SHE R ERE TEemt)] o, v
TLEa—DH) FIZOWTORIEE LT, [+« « BARNIHFEZHHTS L, TR
LIVIZ20ZZNn, BRICL TR LD &5, TR O I E K T & 72 it
ﬁ@@ﬁ%bnﬁwﬁ ZOXULE EIEZ DN, SFEIIMbhTns, | kT
W5, A TEERHE] 24 v K (2002)
%é@%ﬁi ] 2B W, MFEREEOE I OWT [« -« KiiFTE SbndEn
HEICEDOEDETD RUICTALNTZHFETICE&NRN A BdHY ., TRE
DOET L E o—2M3nmun, | Edl_5hTund,
94 WFFEFE DFFEIRBICHOWT, REORE 23 FI#E, [FHEE W5 9] page 125 Tl <54
TW5b, 22 TiE, FREOMMEHIE 21T o6 1% [H & - &) O¥li 1 B z27- 5 2T,
[TE - 38« £ [ZHTDHIEDLVPNETEL L, HHERK o TLES, BHORE
OIEHLDOUIMIL S TNDHEE L L L IR AICHBERLZBDORLELVEDORH D
&wo_&% WO LN 7o TLEI, » » ~H LW [HE - OfifE#lIcx LT,
CHBOEMEZEX G T Z &, FBEIRY, o)) & RBRICEERE LT 5 b
@T%éu
9% W NBEILTNDNE I DI MNET —~ZBIR LR TCREDL LV THIRE TlE
NEDZERBFELLHoT, FURJIER RO Z L 2R XTWb, ET—~72 A
TIFAEDD, BrotHHWREWHIRETT —HERALSL, RYIZKY R L%
LD BIZ—ERED-oTLEIATT L, 206, BOIEZINNARYICEHE
TEFEEEY TN AT THIBEWIIRWERE S Z LN R OB FETHIEELED D
WS THATT I, SAERE, FIRRJINGE [t &) SCRSCE (1993)

122



EThote, TAUADISUMTHS ROI DLNETDIE, HEDOLE 27— D STIRRE
AR TAIETHY ., St ROFRHENIFv2 17 v I [LAERITNSE
5THH™,

<KETOISUIEEFE>
RKETDITSUFEBETIH. RDOIKFETITHA TS,
® E7LEa—NHOEMRICKIBZNEMEEEERT D,
Q@ AVVELIS—TAVT ETFLEL—DZEEMLES Institute DEGMEDBEEEZHIET 5,
Q@ TALIE—DRE:D.QDERESEIZ. JIUFDORMTREETT,
NED535ODETLE 2a—DFEMLED THEIZHEN T D, NH [TELNTEI-H
FERFESLEL—HETHS CSR IZEFY. RABITKY 130 HHEERNDEERNIL 100 D%
MEERFEDECTEERIANERYAITONG, REERIL 25 ABEOHZENLLESTH
1), 60~100 BEDBRFENDEENCCTITHONS, COMEE (LELT—) DEHIZ4ETE
FE2EKDH 5%DNANEDLD, LELT7T—DEFEIX CSR M SRA (Scientific Review
Administrator) IZ&YEEZIZITHN THEY . BEMICHIFEZREZHRSNA TS, FIZIE., BEE
EDRAN. Rik. ALHARKE. BFNBERIHIGEELEFILE T —ITREIEMNTELLY,
XIEFTRICHKRARBZIRET 4723V TOEZET,. —BREFEIELND,
TARTORFEEISRAICKYIBHLELT—3ANROLNS, 2 NIEHREFEEFFMIC
FAIAAT, BATICLAR—PZEMERRL., YD1 ADRD T T, BUOREHSEHET 5% EI%1E
S2TWS, BE. R4T1E72aV ERENLBEERDOFICERMICITERMNEMEIN 1 DO
FEICOVT2AMIEIMN AL EEEIND, Ko T, 3L6DLEA—%KESI-HE. 12 B
(MY BENEIRH L0, HEREM27 AEIEIZDOLEL—ICBOIND LTS, i
H.ITT50%ICH-PBFEEXREZEYESIN. RET I aVITEDHLEL, COGEILE
EYDEH, AV RICHBERIZHNLEN, FIREZBLITAHENEZOND,
AET492avETI Uy DCDRTILD—ET2~IHMEEICHYLELNSTH
Nd, BEEFHELLTVASLEL7—38AFET A7 (UTOEEICEOGHES) . iHEizR
RNzt T4R AV AVDBITHhND, TARDYL IV RICEERTRIATOERENTHNA. TDF
Y RAMNRBRRIT EGD,
FE % (significance)
75 i (approach)
FEH 14 (innovation)
22 & (investigator)

T IZES (environment)

©® 0o

96 7 AU T TIEATHREEHR IS L THFZER 2D I L, 27 7 2 PHGENTE 208,
HA TIIHFFERH B OB RNE 2 A9 572 4ENTIERTI 248 0 B L7 TR S
2, ZHFEROHA T Z L2 BETLINDENICR-o TS LD D,

123



F-. ZOM. ROLSBIEHBIERSINDAFIEEL S,
D AAEHISDFF (human subjects)
@ DKL (animal welfare)
® FHEYWHE (hazardous conditions)
RERAATIFBLELEAT— DAV HRITHBEFICHNOEIND, COAANEFER. S
BOMBELEBFEEITAOICTLERICEELEZELSINATLS,

<INEED>
NEBETFLEA—IZHAEEEBEDMELANIILEZMNDEFTEHL, BREHEEIZ[H
EVLVSTLERBOLINMNFEZE. BEOHAEADT—R /NN DITZRILDIH. CDLHE
HlE. BLFELIDI->TEH, KWVTHYANDIRETHS,

342 HEE

RENOEERLABEICHE>TETCWVDZITH D, Th(EBHRSIA—=2Y
DO RTLNAFAD—ITHBITLTEY. APy OLR) v IR KRGS TETLSHS
EDTETH 1= VEBRIIEMRENBLGFERNOTET T EDRKELTARNSILT. ER
FOARERABREN—BLTW BRI H - (BIZIEERBEXETHAIL ILG6) , falhH
RO BIZIEX GFP ZRD(FzELVS5D(X. AP AL THEIMNESIHIIZBEFRLELD T,
COEIEBELHE. T—ANRENFELAARANICE>TEEBTIH . LHL. T3
LWOYBRIERYREN. MERDFLERIEEHYDIHY . BEXEZ5NTLDH
SEGERERBALTULKENSIEREEL>TNS,

COEBTEASYINBENDEETHD, DFY . FRLEETERENDT 2%
RESZITIEERALLEL, Choh oMM AEMBIELIREEEZTHILGTNIEELR
W COATMBEIEDRENMNGOE IKOBEBELG T —2Z2H >TOTEMREXERTIEA
TIFTBETERVNEDIETH 21z, ZLT. COADVIFEERADFENEETHI=H. &
BAFINETULIZEVEENDBEICLSDITTHS,

BATIEEENTELRWEERICESEVWSIFELH LN, TNTIEHAIVAD S
BTEFEEGEBLENIEIZHES, TAAAN PLOFRIZIE, BAAIEEOS LV HRE
EFHI N, BREBEBTTARANYL AV TELRVNEWINDTA0H S0 B ARARRR S (L xt
[CEDLHEWNELSAENDEITHS, A—AYIRRDANENTAHH LD, FIETHSTDH
BADERETDHEBIEEFE->THY. RYAATLESIBARANELIFZELDZLEDZETH ST,

<IMEED>
BAIVATE, CNETULICAODYITAZREGET DRLENHTETLS =0, 1Y

97 HijEC. HIRA & [K[E National Institutes of Health (NIH) OAFZEEMikE | 25
ZizLi,

124




DEFBADBKROEN TS, BRNFEF AT THELT AR DY ar$ HEBHE
. ROVERZEFENAEMERAH S

343. A=a=7+«

BRANEHAIOTARAMDAZ 2= T4 MO HIEBMICHEEENICHREEE SN TS
EDIEHENH-T-. BARDAHRZLEHIZH . Nature, Science 1Z&H->TH. XkEDH¥ XTS5
AEShdLE . TBRAMBENHLEZHXIEVELYIZENTER DY BRINTHEINE
NHEIZEI3THS, k. BRAARESLEKOAREMIAZ2A=TAICADTLVENIE
BRENEDECTHo = BKDARHICIEAZI2—T4HBY . FELETEREREL
BhS, ECOREENMIESHAELTLDIDOMNEREBELTVS, WWEKRTHIEDI T«
A—HAS2=TAD— BT, ZATAEECOMBREDHMERRERN-F->TETHIXMNT
51255, LLSDHRENMBIELTHEY . TRALB/IXO TV ETHLERL TS, B
AANE HEIZT>THEEIRBEEDBREED TVWIMRER/XIZTHETIREIETS
B, DI TAI—BERANETIZHRWT 22 REONDE BIZT—ANEET
LEFDEEFFSILITRY  BRICIITFTHAS, T, EOFD L3I, SHXAHIE
LTH. KFEEDAUNINDHAHERTHENWE. TBRAMEEZ IOKLKYDEIHDIZE
MTERGL, REIMEEBIBRATLEN., FAEABNZITE FEALABHNDOHESE
EZITANAEOREFEY. AZ2=TAICABRIIEIDEEZRRLDZEDIETH
21z,

LAOLGAL, COZTANDEOICIEEBFLGRRBEZFUFTELILELNH L.
BAOHREIEBARATOMEIZHEL TS LS THS, A, [FAVHDOHEEL NIH]
[CEREINTLSTA)VAARREDER T, iEBMGRE. XIEHWGLELADRBEDM.
RDESEMEEBRTND, TESLTARIZTMEVDN->T? ZYHEBELELTAZE
E BANLGOVALER, TAATOF V) FTELTAVT EEEEOVAEI, BATI~2
FEMELTWSI5(C, TA)HOBEHI—ZAMSHNTLEIALE T, DEYBARTOHME
DEYYTICIAFTREHIEEINTH R, TRk P3—0v/\OAERE (L. BAREDFIC
BAMNRLTZIFANOGNENERL TS, 2~3FRAFZELTLWEEELTH. £
DEOFENETROONGLL. BEHOBEHONGWEE->TWWSA LT, | TKE
HEBEIBERAELZR. - TAVAAHZEELABERPLBROREZICDOVTHSAL

98 T 4 X =D, [HOWMRILE I 72> THD 2N SRR INEATAHD NG,
Bl BB LEbEcEr X, 0w oibzids 2 b5 (FiHe. [ Biefit]pagelsl),
IOV Ry NI DHLMIEE I 2 =T I A>TV E | FEE & L CTHEAE
TAHRZELEHDBENHIZLETHAD,

9 HLHAARBT Z ERTRTE DT TR, BN E D0, T O E O EENE
RERMKL THW T RELOBER LD -T2, EBE LELTART I ENHEL
FERLDAR LW EW D TERIT) &2 & 2FEE b5, fiib, [RHE & o 9] page
194,

125




Fo  BDIBZT, BRI NEABRREZZTANGOLREALAHDHALLELD ? .
UEF—HREDERTHAN, TOWEZAADKEANNSIELDITEDTHE
ENHb,

<IMFEED>
), EEMNLHERBICEY . ROV A I RADAZa=T4A 0NN TS B RN
RELZV BIBHICERKDAZAZTAITALRITNIEE, BRETBRABMEEFIELD
BhoHONG  ARBELTEZTHELH D5,

344, EEMH

EREICOVWTIEIEREINEE TRARfEBY. EEDRHFELITEDIC
FEICEEL—RICEATHY., BEWLEERAMDZALED ., ERMNGRE NEHFT
BEOITBERLLEVIERNEI oIz, FTTHEANBRIZELTVRIREZERFL. TD
NEANBERDOBRIZZN, Bof-LEITENEZBEICER . BRARREEALT LS
YAINERTEDDBEERLDEVSTEREW Wz, BRIZARARSS Pl #2H]
FITSECBIDE/EHOTET, FDADRTAYAZROTHRBRZEDKIRLEDMALIZDIFIE,
KEFIZESDTEMARBIZESOTHEVWIENIKSAHDEND_ETHS,

BUTEBIESN-RBEL. by TLRILOFEEZHFT DO BEML
THA5. BRAANDBERMERD/—RNVEZEHE, MALAARATORARICLEIZEE
P BN TORENRANYELGY  BD/—RIVEIZDEMNO>TNDIENZLVELD
EEF. BRAOHMEHBED 1 DOTHEIRZLELTHL. IEDHYAEEZDH L TEOHIE
[CEVWTHBELH DD,

<IhFEED>
ERGRREBZBEBHIAVRNVNLBNDEBEFGCEFRARELZEOY. BFGH
REZBECCERLREDKRETHITEDIORBERFTESLE. BROHRED
SYYRSNEREZENIEL IRLANILOHARRENREMICKGEH1255,

345 %H

TAVATIRITSULDEEZS . HEDEDH A MRHBEDILTHLEEE . KEKR
A LFITERRMITESEVSELH o1z BARTITEEHDT OJT ELVSHT. REIRF
RTREATIKIENZND, FAIATIEFVYITTARAVTAVIDREBLGRENHY . £
CTESROBTIURERNDIDM., ESPOoTHREEEZIRIAINTUKOIGES
EIF—LTWBESTHD, £z, PhD.ELS=HIZH, TAUATIEHEFHEZEZILTTH
BEL. TNENRLGTNIELESHE(TRSR) . EREF ooV, ZIROELZELTL
B2 TIE. BET D, SHIZRRARYTIE, BADKSICHIEDKRANEIELTLDRTD—

126




FRAB TG, —ROMREBICHD=HDN —=FHBELTEELTEY. ¥4
BHEETOTSLERENLZ(THIENTEDZSTHD,

ABATIEHEBIZHLIE BE VAT LNHEVEL FFIZESLSIF U XD,
TA)ATIFBEHFHZESTLVEVLD T, CNEFHSETITo>TLSEAC. EFREICKYIE
FEDOLRILAEHTHY., HEIRERZYZNTRITNIELESHENANSITOTNSRELER
SNBEM, ERIEZIZEA . ARMITIEEAZEFESNIFATLERETHILE—BDOR
thiHEEREHLNS,

LEDESIC REBDWEE TLIETEHERFIN . FEEZIL->TLELFLE(C
FZIFTHL RRR Y EF PLICETEMIMNMTEY . SNHAHABELANIILDOE LFIZEELT
WAEWLWSEIRZESZEZ TT=,

<PhD.ERFETOHME">

Ph.D.ER{ZIC{R5BEIGTARERELTELG LSO CCTHREIZHBALTH BHEX
POKRZRE PhD.O—ELEFENEATHY. COI—RTRHEZORENHI—EDHE
ZTFE->BEP. PRFFMEEL TITHhN 2 EREERBTRES LSNIEEICK BT LL
TUOWDhERRYT7HORIERTETLTW fFIETOROYT 7 IREIENTHEM, BEDS
Bl BRI RMERE CARREZSORE . OBERRGEN—FLFEEZTEILEND
Y. HE—EDHIEPhD.OBEELELT. COBETELELTETIEONS, ZD&LSIC.
DERBEERERIE. KEREOZTDIREHE (LITEFHRE) ITE-TERICEXRLGRETH
Y, REREIEDRBRD OO EICEHRCHRYIHA TS LI TH S,

BEREERBRICEVDT—RMICAVSNIHERDTEFLL T, BB (Proposal) A
Hd. NIF HEORART—YEERTIRNEBENESEBO-ODBBEEERIENE
5B TITONG, CCTIR, OREIMOSVHIRAEEITEH T CENTELN, QHEBEE
FHERMICECCENTERZD) . QBEEOHMHICHL T, BUICERTHIENTE D BE
ALYy g

DIZBVTIE AEHEEERAERBICITOCVEIMET—VEIEERET—ITHE
KT 2BELHD, AL FRMIZIEVAALGRANSHELIY., LR R EMFELIZY
TEHLOICIE. REOHRT—VETOEMMBICEEEST  MMDORBFITEHLEERETD
ENEETHY. CDEHDIL—ZU T ELTITHNA TN ESTH S,

QITBNTIE. AR EELZTOA RSB CTRLVAVONIAFELEELITERTD
FIETREND, EZEEMRDHLBFTHNIE NH OAEZHBEFED R/ IILHIMERSL
%, CCTIEHRBET I THAIHEBEZITENDCLLE HRTELZERMICEHMERAZ
b P78

100 Fitl, TOIREEREET 27 AV DORFET-G—KET V7 I 7 LHFFHESO R - 57
BEORH #5EIT LT,

101 ] 21X, i CTH D GPA (Grade Point Average : A=4.0, B=3.0, C=2.0, D=1.0)
23 8.0 Kiiti Ch oo, 2HERIE LR RIS E, ZOoEFEETIELND,

127



RIZBLTIX. BEENMThN. BEEDOHELWMEFELNE I hbhd, CCTRERE
FESORELEZART —YORBIMECHEYE. ZEMGELERL. COMHIETEET D0
ENH D (SNIE Proposal Defense EFEIENTULND, ) CDRL—=25 % EL T, PhD.ELTW
BLRENTHS. BEOMRETE—ILL. NEMEBIEIEENEET THI LIS,

AR DAY AR EBFE DM (X Ph.D.OERBEMERERICEE T H-OKRFEREEZD
MRFELEICERCERYBATEY. ChIZKY, JFEHEOCHRELLGSEFITERITK
ERBKREF O —=2F - TN,

ARIZEVWTH. BALE-MREBTROLOIZ. BEEDEEAPILEVT—ay
DHEEGEEDFEREZTO>TLWIRELRZTONE A CCTIEERD— D VEREFNGEEIS
—&ELTIThNTHY ., EREERBERRD SOLGERREBONLGNEEZ L, ARELLTE
UEELOICIE. BEEDESHDERLEL. FIZIFHEIFEZELZSELGLS. TIvD
17VvILTOGRRERAKRBRSE HLE ., SFYLRRICITICENBETRELBLANEEZL',

<INEEDH>
MREBZERT HEHD FEEZHOTWSFECEITTHL RARY EF PLIZET
EhNTEY . AR BELRNILOELIFICEBML TS ELNSEIRERZ T,

346. TEF.TH

BATREHEDFINGEZL. EELHY . ARELL THNGFIFLEEEER
LE=WAIZESTIFBANLGNENSTEREZ WV, EFELGHARZLEERTOND
REEHELGL TA)NDDO—HOHELXFRTREAFIZEALTH BAMNLGWNEDIET
otz DEVHAREET > TCUNKHIEIZEozITE . BERAMEMRELLTELTHEL
DRT LR+ REDRETHS,

F. BEFAOBREHLZEHRFHOEAL. HERENBHEINGZVLULE EF
HEEHNEBLTHAIURAD LN TS TLESID TRAIEVWSIERBL V=, D
FY. FHRF ORI A O—2FEBYSNEHVEE | FEAFIICK T DKM G RE
HETHADT., BIZEHAFINFEUAIABLLGOTLEIDILHELF LoD LGGLHEN

102 il z (X, RFEFEHABEUE IR T 1 7T AO—E L L TRIRKFESCHA RN HFEED
EBXHRYEEZ{ToTND,
http://gp.hus.osaka-u.ac.jp/files/20seminar02.pdf
http://www.med.kyoto-u.ac.jp/edcourse/setup/setup.html

103 RERTEN, FBHEHHIZE o TUE, AARPIFIRBS O LR E~ORFEIL, HiEED
EXHOIRICIEFE A THoZ KU TWD, BERERRICARS L, BHOMEL
REL, £&0, TNEHFEEICEZ AL, FEHEEICREI SN EET D E V)i
BAERETD, HHEK, HEEOEZ FOMNERBEELZ LIS, Fiz, R
IR - JEERIR & L CHBICH IR - TL A2, TOEBRERE KEO L 5 IEmy, fEE
IIREINTH T2, BEOA R MOXIICHETCERZEE, A THLT 7 AThHo T2
EREUTWD ERENTWIIEARBRNST22%),

128




STETHD,

35. BAROHARZXITICHRSIERMDEL
35.1. EEBROEDHA

AVAELA—FLIZADEZH. BRADHEDLEAIZONTIE, Ho&EEBEIC
FEBREL, E0BYELIEZROMONGAERR " “EH T DIXFEARAATHZEMELTNS,
BARANET TR T REEELENEITHD, £, AEDRHELGLELE>BYL
TIDIEEERAT MDA RARLEREEIFEHLRNESIZLTLDENSELH =",

1. BCE AL ERDOBEDOELNOHEEFLO>TLNIEAHY . HFAKLD
KW ESEHVE S TULKEEADRTNT AJHAEIFHDENH D ESITEL TV &K
3TH5. 2FY. BRAANIAZRTHERBEV (T THY . IERENSAKROHAEEE
DILEDERHI=2DMEEBLEVANZNEDIETHOT=,

R TAVADYAIORIE, —BHAIVATIEEL BE. TAR—FTE L]
SEIEINELVEVWSERMENHY . HEIBKRXENHEEBI TLEISEENHE LS
[CRLTWEES3THD, 2FY. TRERBENELLTE, TAR—FTAMTNIE, ELLAE
KIEBHITTHS, RENODEEHTERREA MERRET—IPEEZRET TS
(TTIXEH T, ZTH AN EDZFE VDL EITNIEESHENREFERELZO>TWNS=6H . COIER
[FkYi@ig-oTWWbERHND,

352. HRI=

BARTEH. REGETHRZEICE>TERTHILT,. FEROTLSHERDLN,
SHTEDENIFL, BEORANEREICETOSEM®ICEEBRELTUORNETES
NGEWGEDELHY . BHhEF @I HIERLH L. LOL. TAIATIERRERTHY.
BENENIE, BURAIAAEEONENEDTETH oIz, HBPLIE. THARREAIZL
WDTHOT. BAIEVNSHN, BHTDALKSARRETIATHY . 12— ILHARE
ZRELTIKILZRLTWSD D, HITERLGERETHLEBRDLHILEH D, 1&ELVST
ERLEWM EL . HE T IHERMICECETRDIANERREE T IENZL, 1ED
ELHY. BHEROLBVDIT TG RBRZEFLVREN TS H (EEGEER) &
FALZ, EWVSZETHAD,

353. Oz
E7V T ETIETIE., TREILEE MBI ESABEENDAFET, LR DIRHE A

104 iz (X, BRIKENCTHRRIZFCEN, N RBESTIZESORHARNT, o
EoNTEL<HIR-TWBEEY THD,

106 JfC, REEZFHUL B E, BERIVOTHO XA U AR—IZBE RN TLE D
DT, LETZEFT THEIZ LT R2WNWEWTRWEWNnIEELH o7,

129



TSUNMIEBERAREFIELD, EEZA T BMZTSUMDEERIZELTIE.E7L
Ea—EFERFRBEBRAHELTHY . IR TOFEIRITGEWLER b =A, BIZBEL TIE.
SEEICEEWNTH=ENshof=,

BATIH, IREVSEBVHRLMELA, FAYATIHEIRIEVEDDRENTH
YEZET. ARDBVANIEZDREADLRITTWSERONDZEITHD, ECDIHRTEANR
HEZLT.HICBNADLE—FEZNTESOEARENERICEELLD, HIZHETD
Iz HE FDWAMEBRLTODELSEELGIREICHAY ., ThoMBELT, ORI
ROTATITHLALBNTWAEITHD. cNLDERIE. BEWN WV -HEELEIC
—HI5ETHY. BALYELEEZEOEHRBAMEZTANTUOSIXEORKESE X
b&. B TEEHELTHO .

T NHOBERARAREICT Uy —bEToBREZ D TH, REDRSY
AVEBEAEICTOVWTHEET. [TEATE. BEBZIDETSUMERBZDE 1MW
ERH KEBEFZDOR. AFETHAIEVLSHERHEICEHEN TS LI, KEITEL, BATIE
MEEZECFEANTLAFETHLIEVSEHEL—ETIEH S, 1ELDDE.INH BAE. R
ARVEDOVNTIDIZEL. [BBOLADOMECED ICHMASEHILDERSE. ORI
FVEMALT. RO aVvERDIHHBANEERMEL - 1& RRICIEIRDNEETHD
CENRIZ S,

INODERITZ. BANBEGAMEBNADISIEEETHLEIC, —BABT
[FOWAMDEESLVAIRERZEDHOE S, PEY. BHAEOXRREFED. ART 412
(T SN AM DA TERLTINKEED, BN REREEEAHTIC
(EHEFZERLT,

35.4. TEHERK

BRETFAYDETIEEERNELGDIEDERLH o=, TA)ATIEHLETHH
BIZEAF Yo AN TEETHLHLEMBELTHEY. RLTHABHEIRIZHRIEEEZ T
LN PLIZIE B F v o RIFTRRAR Y H AT S TLSD ERICENLZVEDA LB ELS
CEEBELIET RRARIBREDIEICESIRS ZLTHIEIEFOYT7HIRL, b E
PHEHR—MIICELE HEH/EDESIYFRDEISILF—ZEHEL-LT. 2D
FOEZICERMERBFITONTNDD, SUIENIDEEBLAEEZI TS, ThIZkY,
IRRAROMSEF-HERI LIV DBEFL(SABY., Z50 o ANIZKYBAEHET
AN EZON TS EVNSZETH =, LWDIE, FYoRADEEHEFESZLT, 1
ELOFRFE(HESEEPESIVFEELE) EBFRLTVDENSLIATHAS,

HICAARTIE. RRARIDLBIE . EHIR. BIREVSL—ILARARILEITE
PN TIFELHBNELSIEFEBNECHIZHY . £EENBIIRZBELEITTLSIERLH
HEDIETH Tz, CNITEY  BNHAREXZDEBEFAVLEVELSHARDOBEELTE

106 Fif#g, [OK[E NIH 7£88 B AR ABFIEE OBLIRIZ SV T

130



HELTEY . BEZRITICEKEEZEZLTOSDOTIHREWIERZL UV,

F . COEISLF—F VIV ERRELEBLTCVWAINELEELGERICH
2TV, EZ BARTIEBMBOELIZTH>TH, KEIZEKNIEL, I L THEEZITAS
SO BDFETIEHRELERNEDZETH 1. 3BAHA. RILHEEFEELELTIVARINT HTE
(FHF-YRTLEEELZDS. IEDEAPEZASET PI LERNBLESTIHFE(E. PI DR
SRS TESDIEDIETH o1z, COLIIZTANTINENIEZNIIF->EYIRELET
FLF—HBEZE5T. BANSEKIZAICEFET INERALGITNIELESLENESTHD,
TA)ATIEEDREIEZ. ETTILF—ETEHBEDFETH1=,

355 Z0t

TAADLNEZADUVEDELT, RENSDRENTELTVSEIALHIF
BTz, KEEPSESFLHEA"AHEFANSHTFFADBEZEL TS, 250
>R EN T SUNERNGEIN > EEFTIZZL TS,

INEDFMIE. OEDEFIVRMFBHMSRTLEIN, L3V EDIEFMER
BLIBHHELLDN TS, 2FY . ZOFFRERETIIVEEF -HEDHIZH
fZELIzADERIZEIFNENTA)DZIEH D, CD=H. KEDEENEF>TEKRE
[CHEMZETEHEVSERDI—T 0T DHY . ELEHMRE. REBAREN—ZIZEIN
—TA—DMTHhNTNEENITETH Tz, £z, FMELIZADLZRIZEEILOARIZLT
WBHE. FMBICHLTEBMOEZRT DL, FHOXIEEZZTWSEELERLE
oY (N

Fo. RITRRED, AREEOLGVEMEEVINTR—LREN, RENRE
THAIT VMKV ZDORITICEEELH D, FHOLRARIFRLKETIE NH F
DAMEOAREDLERIZEHIEEGHA B RICERTEL MITIL—ILOBELLVAH
BISUNMZ&BHIRDHIHAREEE. COBRGEYICIR—DIFEFHVVEL S, £4K
ORRFHEZZTNBEVWSHIEEZ (T,

4. BhYIZ

SEDAUEAEL—TIE,. EEAICREDLGWTEREZVLZE, B FELTL
F1BEOA U 2E1—TRIERBNLEYS . IXTOEEANFRZHL TSIV F2E
—IZR LTV RERELTIF AU RE1—EREFEHHERMET. 0L 21
HMEBCREL 1= ELVSOBHBY  KEFERICAVFIEL—DRNBEFLED . RDAY
AEA—TREKRENBEFLODIRES2EEZA TS, 1212, SEID KS5GEVEARKT

107 Flz X, A== D7 VARNT 77—+ V=T PRI THLINTFREEED 2D
M (Christopher and Dana Reeve Foundation) 73, & OO 7= 244 % L T
WL L, FlhSNWI AR N—v AENTZ AT BB EDMHIC T Z L TWD LDz
&

131



POBRRGARVNERAANTFHETIE, HLOWEB DO LD T, THEFE DR R T, &
BREZIEHAANDIBEREZRL TS,

REIC.AOXEAOBELHY. MW 1K(ECADTEREIFECEBILT
TEEDHENLGN2ETHEEL BEAIKNBREZITLoE=DBELNG VA, AREDE
WEWETESEITRLST EEEHLEERLTREEEEMLIz. COFICEEAE
DREEFNZILTUKEHDEVIBY [EHONTEY . SEDERT. KEEEHAR
BEDEVERELTERICSBROVETNEZENTHS,

[(Z&XHk]

- BEOYIEIL [7AINOOHEEE NIHI F37HikR (1996)
NEDO /g4t LR—k
>  http://www.nedo.go.jp/kankobutsu/report/index.html

NIH D2yl 3y

>  http://www.nih.gov/about/#mission

LARE$ [K[E National Institutes of Health (NIH) DEFEEEMAIE ] J. Natl. Inst.
Public Health, 53(4), 2004

HIaT)L-a— L7y [GEHAROHMZEIHROAGLON] X—#HBEHR
(2002)

FRE [FA)VNDDORZIZEFTH)Y—F - FREI=ZR—23v DRI [ZYp—L
FABIEIFESS

SHART.MEE—. SHE KENHAZEBARAAHEEORRKICOLNT) R/E
X116, FRH1THE3 A

EHBRE [HREEOSHEE] F2OHE (2006)page 132

BB [VBBRETLITAIDORZEELE—RKET7ATITLHREFNESDHRE-
BEEDOEIR] 31 H kg (2004)

FEEMH TRXERXREZEOERUEESDDRER] RIETI Policy Discussion Paper Series
03-P-005 2003 & 11 A

HERM-ZMEER. FMOREMRERE HEAREGFEOEYAICDOL
T(HPEFEED)] FR17TE6H 298

PRHEEFEER HHEKOXRZERBE —ERNICBNDHIKFERBEE DBEEICH
(tT—%®] ER17F9AS5H

FEEA [EfERE] F4VvEUF1L(2002)

SCTERE. FIAR)IE THREME] XEFEXE(1993)

132



o Sciency

A2 NAISI‘:"D° ®

\n!flp,q
Euaﬂ-‘“

' BEBRAMBERTOD 5L 2008-2009

KEFHFEBMICE T55MAE

HYy KfE EiE

[FL®HIZ

REFODEMELR, FRIBMICEFERZEDTNDHIELHY . ERIZHITSHHt

FEMARDEZNFHRZE. HEABRERAE—TAIZHE-TETLS LAL SHAE LD HEFE B
[ZDWTIE. BRICHEAEF DL ZNFHHEICREADNDELA S, SEOKEH
EBTIE. A LCERMNEZEEZEDS-OITBELLZIREDEXRRARICHNEE
HITOWT, REDFEEHBAEMEL T ECTREEXFEDRZMICEDL1-CLDH
SREFELICHFEERICEICLL,

EP/Y

1. B B et e e aeaeennes 134
2. ATE . B s 134
2 B 153 (D B R 134
IR N Ly - a1 T b1 U 134
3. E& ~[Licensing with Academial~ ...........ccccooviviiiiiiiii e, 135
B BB DRI oot 135
32, KEBEEDEZEMIER EDERE R e 135

3.3. REIZEFTHKFHDBER (Stanford K=) DEIBBE D ZE B DB (Adobe)
DEETELLEE .o 135
3.4, HRABRZIHEDFIUIRAU o, 136
3.5 B A RE BRI RIS e, 136
3.6. HAIBABERIAIZRAL T oo 137
381 HBIBAEAEDIRIBITDUNT e 137
382  TATURGEIR oo s 137
3.8.3  Firstrefusal Fight ... 138
384 EICEIFTAFREDEBRIZTDUNT oo 138
3.7. INDEMNIFICATION, WARRANTIES. LIABILITY ...ttt 139
4. TForeign Filing LICENSES ] ....ooiviiieieiecieeeie ettt 140
A, BB DB I e 140
4.2. TForeign Filing Licenses & & ..o 140
4.3. TForeign Filing Licenses IMERIFAE ..ccovevveeieie e 140

133



4.4, HSFITHEHEBEEUTZEEDRIL .o 140

1. B#

EFEEDEATHSIREICE THIAEHRZHNDOREDLEEL. REIZET
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51-8 . BHINCEBREZEMFL. BANEREMETEMLTNKIET. HLADEEN
FENICEFETESLIILE,
<Posz Law Group>
Posz Law Group [, T EDHLZLFTEADBEEICH L T EIZET HELELY—E
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TIHEWEKEHRIZ. BERTRICEREZDEHD+HHGRMEER> TNV = &F
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Cynthia Nicholson [Licensing with Academial]

2008 £ 10 A 31 H 10:30~12:00
James Alpart [Foreign Filing Licenses/
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Q&A vy 3y
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(Stanford University)
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*PUBLICATION
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*INDEMNIFICATION
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*DISPUTE RESOLUTION
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*TAX

*PUBLICITY AND USE OF NAME
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Q What kind of risks would universities have if we omit the intellectual property clause
from agreement to shorten the negotiation?

My proposal's background is:

In Japan it takes a lot of time to negotiate intellectual property clause with companies.
So some Japanese universities omit the intellectual property clause for the purpose of
giving priority to start joint researches.

Cynthia Nicholson EA5 (&, ZDXILHER T REICHE W TIERIZIEMNGINE
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3.7. INDEMNIFICATION, WARRANTIES. LIABILITY
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M Foreign Filing Licenses 1 TH 5.

4.3. TForeign Filing Licenses |DE1§ /%
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COLLABORATIVE RESEARCH AGREEMENT

THIS AGREEMENT is made as of , ___ by and between the Board of Trustees
of the Leland Stanford Junior University, a body having corporate powers under the laws of the
State of California ("Stanford"), and , a [state of incorporation]
corporation having its principal place of business at ("Collaborator").

WHEREAS, Stanford and Collaborator desire to perform certain research work and are
willing to [have certain employees directly collaborate ] [and/or] [provide Stanford with
access to proprietary research materials][receive from Stanford certain proprietary
research materials];

WHEREAS, the performance of collaborative research is consistent with the instructional
scholarship and research objectives of Stanford;

M

NOW, THEREFORE, in consideration of the premises and mutual covenants herein
contained, Stanford and Collaborator agree as follows:

1. DEFINITIONS

As used in this Agreement, capitalized terms have the meanings given them below or
elsewhere in this Agreement:

1.1. Research Materials means those experimental materials one party may provide
the other in connection with and as stated in the Research Program.

1.2. Research Program means the research program set forth in Exhibit A.

1.3. Research Program Invention will mean any invention, discovery, work of
authorship, software, information or data, patentable or unpatentable, that is conceived,
discovered and reduced to practice in performance of the Research Program.

1.4. Confidential Information means Collaborator owned confidential scientific,
business or financial information which will be clearly marked as such in writing provided that
such information:

1.4.1.  is not publicly known or available from other sources who are not under a
confidentiality obligation to the source of the information;

1.42.  has not been made available by its owners to others without a confidentiality
obligation;
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1.43.  is not already known by or available to the receiving party without a
confidentiality obligation;

1.4.4.  is not independently developed by the receiving party;

1.4.5.  does not relate to potential hazards or cautionary warnings associated with the
performance of the Research Program of the Agreement or is not required to be
disclosed under operation of law.

2. RESEARCH PROGRAM

2.1. Research Efforts. Provided Collaborator performs all its obligations under this
Agreement, Stanford will use its reasonable efforts to conduct those activities for which it is
responsible under the Research Program.

2.2. Stanford Principal Investigator. The conduct of Stanford’s activities under the
Research Program will be under the direction of ("Stanford’s Principal
Investigator").

2.3. . Collaborator’s Principal Investigator. The conduct of Collaborator’s activities
under the Research Program will be under the direction of ("Collaborator’s
Principal Investigator").

24. Use of Research Materials. Any Research Materials of one party transferred to
the other in connection with the Research Program may only be used as stated in the Research
Program. Unless the parties agree otherwise, Research Materials are to be considered the
“Confidential Information” of the party providing them.

2.5. Reporting. The parties will generally keep one another informed of the results
of the work performed in connection with the Research Program, principally through their
respective Principal Investigators. In addition, the parties’ respective Principal Investigators will
meet and provide reports as stated in the Research Program.

2.6. Changes to the Research Program. During the course of the Research Program,
either or both of the Principal Investigators may find it advantageous to modify the Research
Program. Any modifications will be documented and formalized in a written amendment to this
Agreement and any such amendment will become effective only if signed by an authorized
representative of both parties to this Agreement.

2.7. Stanford Purposes; Use of Facilities; No Guarantee of Results. Collaborator
acknowledges that the primary mission of Stanford is education and the advancement of
knowledge; and, consequently, the Research Program will be performed in a manner best suited
to carry out that mission. Specifically, Stanford’s Principal Investigator will determine the
manner of performance of Stanford’s part in the Research Program and Stanford does not
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represent or warrant that the Research Program will be successful in any way or that any specific
results will be obtained. ’

2.8. Similar Research. Nothing in this Agreement will be construed to limit the
freedom of Stanford or its researchers who are participants under this Agreement, from engaging
in similar research made under other grants, contracts, or research agreements with parties other
than Collaborator.

3. CONFIDENTIAL INFORMATION

3.1. Either party's acceptance and use of any confidential information supplied by
the other party in the course of the Research Program will be subject to the following:

3.1.1.  To be considered Confidential Information, all written information (including
Research Materials) must be marked or designated in writing as
CONFIDENTIAL by the party providing the information, and oral
communications must be reduced to writing within thirty (30) days of the initial
communication of the information and such writing must be marked or
designated in writing as CONFIDENTIAL and provided to the other party’s
Principal Investigator.

3.1.2.  The Principal Investigatdr(s)’ will use reasonable efforts to limit the exchange of
Confidential Information. :

3.1.3.  Where the Principal Investigator(s) does accept such information as confidential,
s/he agrees to use the same degree of care to prevent the unauthorized use,
dissemination, or publication of the Confidential Information, without the
express written permission of the providing party.

3.1.4.  The Principal Investigator’s (s”) obligation to hold Confidential Information in
confidence expires three (3) years after the termination or expiration of this
Agreement.

4. PUBLICITY

Neither party will identify the other in any products, publicity, promotion, promotional
advertising, or other promotional materials to be disseminated to the public, or use any trademark,
service mark, trade name, logo, or symbol that is representative of a party or its entities, whether
registered or not, or use the name, title, likeness, or statement of the other party’s faculty member
employee, or student, without Stanford's prior written consent. Any use of a party’s name shall

be limited to statements of fact and shall not imply endorsement of products or services.

2
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S. PUBLICATION

5.1 The basic objective of research activities at Stanford is the generation of new
knowledge and its expeditious dissemination for the public's benefit. Collaborator will provide
all reasonable cooperation with Stanford in meeting this objective.

- 5.2 As a matter of basic academic policy, Stanford retains the right at its discretion
to publish freely any results of the Research Program. Principal Investigator agrees to provide
Collaborator a copy of any manuscript at the time it is submitted for publication. Collaborator
may review the manuscript:

5.2.1.  To ascertain whether Collaborator's Confidential Information would be
disclosed by the publication;

5.2.2.  Toidentify any potentially patentable Research Program Invention so that
appropriate steps may be taken to protect such Research Program Invention; and

5.2.3.  To confirm that the privacy rights of individuals are adequately pro‘tected.

Collaborator will provide comments, if any, within thirty (30) days of receipt of manuscript.

5.3. Stanford will give Collaborator the option of receiving an acknowledgment in
such publication.

6. INTELLECTUAL PROPERTY RIGHTS

6.1. Ownership of Research Program Inventions. Research Pro gram Inventions
conceived, discovered and reduced to practice by Stanford, or its employees, agents or students
will be owned by Stanford. Research Program Inventions. conceived, discovered and reduced to
practice by Collaborator, or its employees, or agents, will be owned by Collaborator
(Collectively, "Sole Inventions"). Research Program Inventions conceived, discovered and
reduced to practice by at least one employee, agent, or student of each of Stanford and
Collaborator will be owned by Stanford and Collaborator, without any obligation to account to
one another ("Joint Inventions"). Inventorship will be determined according to the principles of
United States patent law. Neither party shall make any claim to the other party’s Sole Inventions.

6.2. Pre-Existing Rights. Except to the limited extent required to perform a party’s
obligations under this Agreement, neither party receives any right, title, or interest in or to any
Research Materials provided to it by the other party or any technology, works or inventions of
the other party that are not Research Program Inventions, or any patent, copyright, trade secret or
other proprietary rights in any of the foregoing.
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6.3. Patents will mean those United States and foreign patents and patent
applications including any continuation, reissue, or renewal thereof, or substitute therefor, and ‘
the patents that may be issued thereon, relating to any patentable Research Program Invention.

6.4. Patent Prosecution and Expenses. Unless the parties agree in writing otherwise,
the filing, prosecution, defense and maintenance of all Patents for Joint Inventions will be
conducted jointly in the name of both parties and controlled by them jointly, acting reasonably
and in good faith.

6.5. Licensing. Each party reserves the right to license its interest in its Sole
Inventions or Joint Inventions, and neither party shall have any right to compensation in
connection with any such license granted by the other

6.6. Rights Subject to Federal Patent Policy. To the extent that any Research
Program Invention has been partially funded by the Federal government, the assignment of title
or the granting of any license above is subject to the rights of the Federal government and federal
law set forth in 35 U.S.C. §§ 200 et. seq., as amended, and the regulations promulgated
thereunder, as amended, or any successor statutes or regulations (the "Federal Patent Policy").
Any right granted in this Agreement greater than that permitted under the Federal Patent Policy
will be modified as may be required to conform to the provisions of the Federal Patent Policy.

7. INDEMNIFICATION

7.1 As used herein, "Claim" includes but is not limited to every phase of any lawsuit,
loss, claim, damage or liability for death, illness or personal injury of any person (including
employees of Stanford or Collaborator) and/or for property damage. This indemnity shall not
be deemed excess coverage to any insurance or self-insurance Stanford may have covering
Claim.

7.2 Collaborator hereby waives any Claim against Stanford, and agrees to indemnify,
defend, and hold harmless Stanford, and their trustees, directors, employees, agents or students
from any Claim arising out of or connected with this Agreement or the work done under this
Agreement, except to the extent such Claim is due to their negligence or willful misconduct.
Stanford shall promptly notify Collaborator of any such Claim and shall cooperate with
Collaborator and its insurance carrier in the defense of the Claim.

7.3 Stanford hereby waives any Claim against Collaborator, and agrees to indefnnify,
defend, and hold harmless Collaborator, and their trustees, directors, employees, agents or
students from any Claim arising out of or connected with this Agreement or the work done
under this Agreement, except to the extent such Claim is due to their negligence or willful
misconduct. Collaborator shall promptly notify Stanford of any such Claim and shall cooperate
with Stanford and its insurance carrier in the defense of the Claim.
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7.4  Collaborator’s indemnity shall not be limited by the amount of Collaborator’s
insurance.

7.5 Stanford and Collaborator agree that the Research under this Agreement is limited
to animal and in vitro use and that no human subjects will be used.

8. REPRESENTATIONS, WARRANTIES, LIABILITY LIMITS

8.1. NO WARRANTIES. COLLABORATOR ACKNOWLEDGES AND AGREES
THAT STANFORD IS AN ACADEMIC RESEARCH INSTITUTION AND THAT THE
RESEARCH PROGRAM IS OF AN EXPERIMENTAL NATURE. AS A RESULT, ANY
RESULTS OF THE RESEARCH PROGRAM AND ANY RESEARCH MATERIALS ARE
PROVIDED AS IS AND WITH ALL FAULTS. STANFORD MAKES NO WARRANTIES,
EXPRESS OR IMPLIED, AS TO ANY MATTER WHATSOEVER, INCLUDING, WITHOUT
LIMITATION, THE RESULTS OF THE RESEARCH PROGRAM, WHETHER ANY
RESULTS WILL OBTAIN, ANY RESEACH MATERIALS OR ANY INVENTION,
PROCESS OR PRODUCT, WHETHER TANGIBLE OR INTANGIBLE, CONCEIVED,
DISCOVERED, DEVELOPED OR REDUCED TO PRACTICE UNDER THIS AGREEMENT;
OR THE OWNERSHIP, NONINFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR
A PARTICULAR PURPOSE OF THE RESEARCH, ANY RESEARCH MATERIALS OR
ANY SUCH INVENTION OR PRODUCT.

8.2. NO DAMAGES. STANFORD SHALL NOT BE LIABLE FOR ANY DIRECT,
CONSEQUENTIAL, OR OTHER DAMAGES SUFFERED BY COLLABORATOR, ANY
LICENSEE, OR ANY OTHERS INCLUDING, BUT NOT LIMITED TO, DAMAGES
ARISING FROM LOSS OF DATA OR DELAY OR TERMINATION OF THE RESEARCH
PROGRAM, OR FROM THE USE OF THE RESULTS OF THE RESEARCH PROGRAM,
THE USE OF ANY RESEARCH MATERIALS OR ANY SUCH INVENTION OR PRODUCT.
COLLABORATOR ACKNOWLEDGES AND AGREES THAT THIS EXCLUSION AND
LIMITATION IS REASONABLE CONSIDERING THE EXPERIMENTAL NATURE OF
THE RESEARCH PROGRAM AND THE NATURE AND TERMS OF THE PARTIES’
RELATIONSHIP. ‘

9. TERM AND TERMINATION

9.1. Term. This Agreement will remain in effect for [___] [months] [years] from the
date first written above unless terminated sooner or extended in writing signed by the parties in
accordance with this Agreement \

9.2. Termination. Either party may terminate this Agreement upon sixty (60) days
written notice.
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9.3. Survival. The provisions of Articles 3,4, 5,6, 7, 8,9, 10, 11 and 12 will
survive any expiration or termination of this Agreement.

10.  DISPUTE RESOLUTION

Any controversy, claim or other dispute arising out of this Agreement or relating to the
subject matter of this Agreement hereof will be decided by binding arbitration in accordance
with the Rules of Conciliation and Arbitration of The American Arbitration Association before
one or more arbitrators appointed in accordance with those Rules. Any arbitration will take
place in Palo Alto, California, or at any other mutually agreeable location.

11. HUMAN SUBJECTS RESEARCH AND PROTECTION

If the Research Program involves human subjects, Appendix 1 is incorporated into this
Agreement.

12. GENERAL

12.1. Binding Effect; Assignment. Neither party may assign or delegate its rights or
obligations under this Agreement without the express written consent of the other party.

12.2.  Entire Agreement. This Agreement constitutes the entire agreement between
the parties relating to the Research Program, and any and all prior or contemporaneous
negotiations, representations, agreements and understandings are superseded hereby. No
amendment or change to this Agreement may be made except by means of a written document
signed by duly authorized representatives of the parties.

12.3.  Notices. Any notice or communication required or permitted to be given
hereunder will be in writing and, except as otherwise expressly provided in this agreement, will
be deemed given and effective (i) when delivered personally or by fax or (ii) when received if
sent by email, overnight courier, or mail:

To Stanford: To Collaborator:

Industrial Contracts Office
Stanford University

1705 El Camino Real

Palo Alto, California 94306-1106
Tel: 650-723-0651

Fax: 650-725-7295

12.4. Applicable Law. This Agreement will be construed and enforced in accordance
with the laws of the State of California, United States of America, without regard to any choice
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or conflict of laws, rule or principle that would result in the application of the laws of any other
jurisdiction.

12.5. Animal Research. Stanford does not conduct animal studies that are intended to
support applications for research or marketing permits for FDA-regulated products (as described
in Title 21, Code of Federal Regulations (CFR) Part 58-Good Laboratory Practice (GLP) for
Nonchmcal Laboratory Studies).

12.6.  Headings. Headings included‘ herein are for convenience only, and will not be
used to construe this Agreement.

12.7. Relationship of Parties. For the purposes of this Agreement and all services to
be provided hereunder, each party will be, and will be deemed to be, an independent contractor
and not an agent or employee of the other party. Neither party will have authority to make any
statements, representations or commitments of any kind, or to take any action that is binding on
the other parties, except as explicitly provided for herein or authorized in writing.

12.8. Severability. If any provision of this Agreement will be found by a court of
competent jurisdiction to be void, invalid or unenforceable, the same will either be reformed to
comply with applicable law or stricken if not so conformable, so as not to affect the validity or
enforceability of this Agreement.

12.9.  Force Majeure. Neither party will be liable for any failure to perform as
required by this Agreement, if the failure to perform is caused by circumstances reasonably
beyond such party’s control, such as labor disturbances or labor disputes of any kind, accidents,
failure of any governmental approval required for full performance, civil disorders or
commotions, acts of aggression, acts of God, energy or other conservation measures, explosions
failure of utilities, mechanical breakdowns, material shortages, disease, thefts, or other such
occurrences.

2

IN WITNESS WHEREQOF, the parties have caused this Agreement to be executed by
their duly authorized representatives as of the date first written above.

THE BOARD OF TRUSTEES OF [Collaborator]

THE LELAND STANFORD JUNIOR

UNIVERSITY

By: By:

Typed Name: Typed Name:
-8-
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Title: Title:

Date: Date:

I , named as Principal Investigator, acknowledge that I have
read this Agreement in its entirety and will use reasonable efforts to uphold my obligations and
responsibilities set forth herein: '

Signature:

Date:
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Appendix 1

11. HUMAN SUBJECTS RESEARCH AND PROTECTION

11.1

11.2

Human Research Protection Program. Sponsor acknowledges that Stanford
has a human research protection program (“HRPP”) established in accordance
with the principles and standards of the Association for the Accreditation of
Human Research Protection Programs that is applicable to all research involving
human subjects, including the Research Program, that includes: (i) submittal for
prospective and continuing review to Stanford’s institutional review board
(“IRB”) under the federal regulations governing the protection of human research
subjects, (ii) obtaining consent from human research subjects as specified in those
regulations, (iii) conducting the research in accordance with ethical standards

such as the Belmont Report.

Communication Concerning Certain Events Affecting Research Participants.

In furtherance of Stanford’s HRPP, Sponsor agrees:

(a) to notify promptly the Principal Investigator and/ or the Stanford IRB
directly, of (i) non-compliance with the Research Program in Exhibit A or
applicable laws, particularly those laws related to human research subjects,

that could affect the safety or welfare of participating subjects; (ii) serious

adverse events that have been reported to the FDA or other governmental
agency in relation to the Research Program at Stanford or any other site;

(iii) unanticipated problems in the Research Program at Stanford or any |

other site that could relate to risks to participating subjects; and (iv)

circumstances that could affect subjects’ willingness to continue to

participate in the Research Program or Stanford’s IRB’s continuing

approval of the Research Program, and

(b) to develop a plan of communication to subjects with Stanford’s Principal
Investigator that is acceptable to Stanford’s IRB when new findings or
results of the Research Program might affect the willingness of subjects to
continue to participate in the Research Program or directly affect their

current or future safety or medical care.

-10-
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ADOBE SYSTEMS INCORPORATED

UNIVERSITY COLLABORATION

'RESEARCH AGREEMENT

This Agreement, effective this day of | , 20 , is entered into

between Adobe Systems Incorporated, a for-profit corporation duly organized under the laws of the
State of Delaware with its principal offices located at 345 Park Avenue, San Jose, CA 95110-2704

(“Sponsor”) and : , a non-profit educational institution, with

its campus located at

(“University”).

RECITALS

WHEREAS, University proposes to conduct a program of research designed to further the
instructional and research objectives of University consistent with its status as a non-profit, tax-exempt
educational and research institution;

WHEREAS, Sponsor wishes to assist University with such program of research on the terms
and conditions contained in this Agreement and to license the technology associated‘with the sponsored
résearch; ’

WHEREAS, University and Sponsor desire to combine their interests in this research for their
mutual benefit;

THEREFORE, in consideration of the promises and conditions contained in this Agreement and

for other good and sufficient consideration, University and Sponsor agree as follows:

1. Definitions. As used herein, the following terms shall have the following meanings:

@) “Adobe Base Technology” means any technology, including but not limited to source
code, know how, inventions, algorithms, processes, design concepts or details, specifications or other
forms of proprietary technology, as identified on a Project Assignment and provided to University to

permit University to pursue Research under a Project Assignment.

03/09/00eeg UNIVERSITY COLLABORATION AGREEMENT 1
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o) “Documentation” means all technical documentation for the Technologies or Jointly
Developed Technologies, as the case may be, including flowcharts, source code, object code, prbgram
procedures and descriptions (including descriptions of the source code and build procedures for the
object code), procedures for maintenance and modification, testing data and similar written material
relating to the design, structure and implementation of the Technologies. The term “Documentation”
also includes any end user documentation or manuals.

(©) “Intellectual Property Rights” means all worldwide patents, patent applications,
copyrights, trade secrets, mask works, trademarks, inventions and other intellectual property or
proprietary rights associated with the Technologies.

@ “Research” means the research to be performed by University as described on a
Project Assignment, attached hereto as an Appendix and governed by this Agreement.

(e) “Technologies” means all technology developed by University that results from

Research performed by University under this Agreement.

2. Scope of Work. Sponsor and University will from time to time mutually agree to various
research projects to be undertaken by University. A description of each research project will be set
forth on a Project Assignment, the form of which is attached hereto as EXHIBIT A (“Préj ect
Assignment”) and incorporated herein by this reference. [fniversity will use its best efforts to perform
the Research described in any Project Assignment.

@ Effect of Agreement. University agrees that the terms of this Agreement will apply to

all Research performed by University for Sponsor even if a Project Assignment form has not been
completed for a particular assignment. Except with respect to any Project Assignment form executed
concurrently herewith, entering into this Agreement will not obligate either Sponsdr or University to
execute any additional Project Assignment forms or require Sponsor to provide University any
additional research funds. ‘

b Duplicative Research. University agrees that during the term of this Agreement, the’

researchers participating in a specific Project Assignment will not undertake any funded research
projects from other sponsors that are materially duplicative of the research that is then being funded by

Sponsor under an active Project Assignment.

03/09/00eeg UNIVERSITY COLLABORATION AGREEMENT 2
BBA WIP

153



3. Control of Research.- Control of the research will rest entirely with University.

(a) Project Director. The completion of the research, all work assignments, and the use

of the facilities or equipment provided by University shall be carried out under the direction of the
Principal Investigator specified on the Project Assignment or, subject to Paragraph 12(b)(i), hisv
successor (the “Project Director”), who is employed by University. University shall ensure that any
University faculty, personnel or students designated to perform Research under this Agreement shall
agree to assign to University any and all rights, title or interest in and to all Intellectual Property Rights
arising from the performance of the Research hereunder.

(b) Communication with Sponsor. University, through its Project Director, will maintain a

reasonable level of continuing communication with the designated liaison for the Sponsor (the “Sponsor
Liaison”). The frequency and nature of these communications will be mutually defined by the Project
Director and the Sponsor Liaison, and set forth in the Project Assignment. At a minimum, University
will provide reports to Sponsor no less often than every three months describing the progress of the
Research. University shall deliver to Sponsor the Technologies and Documentation at least once every
six months in such form as to permit Sponsor to evaluate the Technologies and Documentation for
consideration of the patent and license options as set forth in Sections 7 and 8. A final written report
setting forth the accorhplishments and significant research findings shall be prepared by University and
submitted to Sponsor within 90 days of the completion or termination of each Project Assignment.

© Sponsor Access. Provided that Sponsor has given University reasonable advance

notice, University shall provide Sponsor at all reasonable times with access to the premises at which the
Research is being carried out and Sponsor shall have the right to inspect and examine the progress of

the Research at all stages.

4.  Research Fee and Payment.

(@ Research Fee. Each Project Assignment form will set forth the total fee to be paid by
Sponsor to University in consideration of the Research to be performed by University thereunder and

the schedule of payments with respect to such fee. Unless specifically indicated otherwise, such fee
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shall be fixed and shall be deemed to constitute full compensation for all estimated salaries, facilities,
expenses and costs of any type incurred by University in performance of the Research.

(b) Changes to Research Fee Amount. Without the express consent of Sponsor,

Sponsor shall not be required to pay any amounts in excess of the research fee specified on the
applicable Project Assignment form. If, at any time during the course of performing the Research under
a Project Assignment, the Project Director has reason to believe that the research fee may prove to be
inadequate for the Research, the Project Director shall immediately notify the Sponsor Liaison, and the
parties will negotiate in good faith to change the scope of the research, increase the research fee or
otherwise address the situation. ‘

(¢) Method of Payment. All payments payable to University shall be sent to the following

address:

. The tax identification number for University is

5. Publication.

@ Publication Policy. The parties expressly recognize that the University and its faculty

and students have a legitimate educational interest in publishing learned treatises and in making public
disclosﬁre of academic materials at professional meetings and seminars. Accordingly, University and its
faculty and students may publish any Research resulting from this Agreement, except for source code
and “Confidential Information” as defined in Section 6 of this Agreement.

® Procedures. University will comply with the procedures set forth in this Paragraph
prior to any publication of information or data concerning the Technologies. At least thirty (30) days
prior to submission for publication or presentment, University will submit o Sponsor any drafts of
proposed publications and/or descriptions of presentations concerning the Technologies. As soon as
possible, but in any event within thirty (30) days of receipt of the draft or description and upon written
notice to University, Sponsor may inform University of any objection that it may have as to the
proposed publications and/or presentments and University will in good faith consider implementation of
any changes proposed by Sponsor. Except for any such changes, the final submission for publication

shall not differ materially from the draft submitted to Sponsor for review. University will, if requested by
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Sponsor, cooperate with Sponsor to protect by patent application or other appropriate procedure the

Intellectual Property Rights associated with the Technologies prior to publication.

6. Confidentiality.
(a) Confidential Information. “Confidential Information” as used in this Agreement shall

mean any and all technical and non-technical information including patent, trade secret, and proprietary
information, the Adobe Base Technology, if any, techniques, sketches, drawings, models, inventions,
know-how, processes, apparatus, equipment, algorithms, software programs, software source
documents, and formulae related to the current, future and proposed products and services of Sponsor
which are delivered by Sponsor to University or which are disclosed orally to University as being
confidential, and may include, without limitation, information concerning resee;rch, experimental work,
development, design details and specifications, engineering, financial information, procurement
requiréments, purchasing, manufacturing, customer lists, business forecasts, sales and merchandising,

~ and marketing plans and information.

(b) University Obligations. University agrees that it will not make use of, disseminate, or

in any way disclose Confidential Information to any person, firm or business, except to the extent
necessary for performance of this Agreement. University agrees that it shall treat all Confidential
Information with the same degree of care as it accords to its own confidential information and University
represénts that it exercises reasonable care to protect its own confidential information. In addition, the
parties agree that any Confidential Information supplied by Sponsor to University pursuant to this
Agreement shall be directly disclosed only to the Project Director. The Project Director may in turn
disclose the Confidential Information on a need to know basis to professional colleagues at University
and to University students, provided, however, that University must obtain from any such colleagues and
students as a condition to disclosure a signed Agreement for Disclosure of Adobe Information in the
form attached hereto as EXHIBIT B, which is incorporated by reference into this Agreement.

© Termination of Obligations. University’s obligations with respect to any portion of

Confidential Information disclosed by Adobe to University, other than source code, shall terminate
when University can document that such Confidential Information (i) was in the public domain at the

time it was communicated to University by Sponsor; (i) entered the public domain prior to the date of
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the execution of this Agreement or subsequent to the time it was communicated to University by
Sponsor, but through no fault of University or upon the consent of Sponsor; (iii) was in University’s
possession free of any obligation of confidence at the time it was communicated to Uni\}ersity by
Sponsor; (iv) was rightfully in University;s possession free of any obligation of confidence at or
subsequent to the tﬁne it was communicated to University by Sponsor; (v) was developed by
employees or agents of University independently of and without reference to any information
communicated to University by Sponsor; or (vi) was disclosed in response to a valid order by a court or
other governmental body, was otherwise required by law, or was necessary to establish the rights of
efther party under this Agreement. University’s obligations with respect to source code provided
hereunder shall terminate only when University can document that the source code as a whole falls
within one of the above exceptions.

(s)) Survival of Obligations. Unless otherwise provided in a Project Assignment, the

general obligations identified in Paragraphs 6(a) - 6(c) with respect to a particular portion of
Confidential Information shall be in effect for a period of three (3) years after the date of the completion
of a Project Assignment in the course of which the Confidential Information was disclosed, provided,
however, that University’s obligations with respect to the nondisclosure and confidentiality of any source
code provided by Sponsor to University hereunder shall survive any termination or expiration of this

Agreement and shall continue until terminated pursuant to Paragraph 6(c).

7. Technologies Ownership.

(a) Adobe Base Technology. All rights, title and interest in the Adobe Base Technology

and the Intellectual Property Rights associated therewith belong to Sponsor. Sponsor hereby grants to
University a royalty free, nonexclusive, nontransferable license (with no rights to sublicense) to use the
Adobe Base Technology, if any, solely for the purpose of performing Research for Sponsor as provided
in a Project Assignment, and for no other purpose. Upon completion of Research under any Projeét
Assignment, any Adobe Base Technology shall be immediately returned to Adobe and the license
granted to University in this Paragraph shall immediately terminate.

® University Ownership. All rights, title and interest in the Technologies and:

Documentation developed solely by University faculty, employees, staff or students and the Intellectual
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Property Rights associated therewith shall belong to University. University shall report any Intellectual
Property Rights associated with the Technologies and Documentation to Sponsor through its Project
Director.

(©) Jointly Developed Technologies. If the Research outlined in any Project Assignment

(1) significantly relies upon an Adobe Base Technology licensed to University for Research purposes,
‘(ij) is solely funded by Sponsor and by no other party, or (iii) includes sigrﬂﬁéant development efforts by
Sponsor, then such Project Assignment may specify that the Technologies, or any material part thereof,
will be’ deemed Jointly Developed Technologies. If any Technologies are so deemed, the rights, title
and interest in such Jointly Developed Technologies (but not including the Adobe Base Technology) and
the Intellectual Property Rights associated therewith belong to University, subject to the rights of
Sponsor described in Paragraph 7(d)(i) hereof. |

(V] Patent Rights to Technologies. University shall promptly notify Sponsor of

inventions or discoveries that may meet the criteria for patentability as set forth in U.S. patent law
conceived in the course of performing Research under this Agreement and the parties shall have the
rights with respect to patents for such inventions and discoveries as set forth below.

@  Rights to Jointly Developed Technologies. Within ninety (90) days of

receiving a notice of inventions or discoveries from University, Sponsor may notify University that it shall
exercise its right to file patent applications at its own expense on any Jointly Developed Technologies on
its own behalf and on behalf of University. Sponsor shall keep University reasonably informed as to the
progress of such patent applications. Each paity shall have the right to use its undivided interest in
patent rights associated with the Jointly Developed Technologies without accounting to the other.
During the term of the applicable (Project Assignment and for one year after completion of the Research
pertaining to any Jointly Developed Technologies, University will not license its interest in the Jointly
Developed Technologies to any third party and, upon request from Sponsor, will enter into good faith
negotiations to license its rights exclusively to Sponsor upon the terms set forth in Section 8 hereof. If
Sponsor elects not to file patent applications on Jointly Developed Technologies, University may do so
at its own expense without further obligation or accounting to Sponsor. University or Sponsor may
transfer or assign its interest in any patents pertaining to the Joint Technologies at any time ____years

after such patent is issued.
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(iD) Rights to Inventions Made Solely by University. Within thirty (30) days of

receiving a notice of inventions or discoveries from University, Sponsor shall notify University if it
desires that a patent application be filed on Technologies solely developed by University. If Sponsor
notifies University that it desires that a patent application be filed, University, in consultation with
Sponsor, shall promptly have prepared, filed, and proschtéd U.S. and foreign patent applications at
Sponsor’s expense. Sponsor shall select the foreign countries m which it desires patent applicationé to
be filed and shall be given a reasonable amount of time ‘to review and propose changes to any proposed
U.S. or foreign patent application. Each party shall have the right to use its undivided interest in patent
rights associated with the Developed Technologies without accounting to the other. During the term of
the applicable Project Assignment and for six months thereafter pertaining to any Developed
Technologies, University will not license its interest in the Developed Technologies to any third party
| and, upon request from Sponsor, will enter into good faith negotiations to license its rights exclusively to
Sponsor upon the terms set forth in Section 8 hereof. The right to negotiate an exclusive license shall
survive for one hundred twenty (120) days from Sponsor’s notification to University that a patent
application be filed. This period may be extended upon the mutual written agreement of University and

Sponsor.

If Sponsor elects not to support the filing of a patent application by University or wishes to discontinue
financial support of the prosecution or maintenance of patent applications or issued patents, University |
shall be free to undertake such filing, prosecution or maintenance at University’s sole expense with
Sponsor having no further rights to such patent applications or issued patents. Nevertheless, during the
term of a Project Assignment and for six months thereafter, University will not grant a license to a third
party for rights to any invention made under such Project Assignment without again offering an exclusive

license to Sponsor.

8. Licensing and Right of First Refusal.

@ License Grant. Except as set forth below, University hereby grants to Sponsor a
nonexclusive, worldwide, royalty-free, fully paid, perpetual, irrevocable and transferable license (with

rights to sublicense through multiple tiers of sublicensees), including all Intellectual Property Rights in the
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Technologies (and Jointly Developed Technologies, if any) and Documentation, to use, execute, copy,
reproduce, distribute, modify, create derivative works of, display, and publicly perform the
Technologies, Jointly Developed Technologies, and Documentation as incorporated into or bundled
with Adobe’s products or technologies (by any means now known or hereafter developed). Such
license includes a license to make, have made, use, have used, practice, have practiced, import or have
imported, sell, lease, license and otherwise transfer the Technologies and Documentation.

N otwithstaﬁding the license grant herein, University does not grant Sponsor any right to any patent
-applications or patents issued, or to make, have made, use, practice, license or transfer any
Technologies included in the claims of such patent application or issued patent for which Sponsor
declined to support, or ceased to support, as provided in Paragraph 7(d)(ii) hereof.

b Right of First Refusal. University will notify Sponsor of University’s intention to

license, sell or transfer (if applicable) the Technologies and Documentation, and any Intellectual
Property Rights therein, and University hereby grants Sponsor the first right to negotiate an exclusive
license or purchase agreement therefor. Prior to entering into any agreement to license, sell or transfer
any Intellectual Property Rights in such Technologies to any party other than Sponsor, University will
provide Sponsor with a written notice describing the proposed license, sale or transfer Im detail,
including the name of the proposed transferee or licensee (the “Notice™). Sponsor shall have an
exclusive one hundred twehty (120) day period following receipt of the Notice to negotiate the terms
and conditions of an exclusive license or purchase agreement with University, provided Sponsor notifies
University of its intention to negotiate within thirty (30) days following receipt of the Notice. During
such Notice and negotiation period, University will not negotiate an agreement relating to the Intellectual
Property Rights described in the Notice with any other party.

@ No Agreement Reached. If the parties are unable to reach agreement on an

exclusive license or purchase during the one hundred twenty (120) day negotiation period, University
shall be free to enter into the agreement described in the Notice with the transferee or licensee named in
such Notice provided, however, that if University intends to accept any offer from the transferee or
licensee which is not more favorable to University than Sponsor’s offer, University shall promptly notify
Sponsor and Sponsbr shall have the right to enter into an agreement with University on the terms and

conditions of such offer.
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(i) Change in Terms. Any material change in the terms of a proposed third party

transaction, or any proposed agreement with a new transferee or licensee, shall require a new Notice to
Sponsor pursuant to this Paragraph 8(b). If Sponsor elects not to enter into an exclusive license or
purchase agreement with University, any exclusive license or purchase agreement which University

enters into with any third party will be subject to Sponsor’s license as set forth in Paragraph 8(a).

9, Taxes; Relationship of Parties.

(@ Taxes. " Sponsor acknowledges University’s representation that University is an I.R.C.
. Section 501(c)(3) tax exempt entity and educational institution and that the consideration identified in
this Agreement is contemplated not to give rise to the payment of any taxes. If the transfer of
consideration under this Agreement from Sponsor to University gives rise to the payment of any taxes,
University shall pay any such taxes and shall indemnify and hold Sponsor harmless from any such tax.

()] Independent Contractor. For purposes of this Agreement and all services provided

pursuant to it, each party shall be an independent contractor and not an agent or employee of the other
party. Neither party shall have authority to make any statements, representations, or commitments of
any kind, or to take any action, which shall be binding on the other party, except as may be explicitly

provided for in this Agreement or authorized by the other party in writing,

10. Publicity and Use of Name. Except as set forth below, neither party will use the name,

trademark or other identifier of the other party in any advertisement, promotion or commercially-related
publicity without approval of the other party. However, Sponsor may describe, and University may

describe and/or acknowledge, Sponsor’s support for, and the nature of, the investigations and research
pursued under this Agreement, so long as any such statement accurately describes the relationship of the

parties and otherwise conforms to the terms of this Agreement.

11. Term and Termination.

(a) Term. This Agreement shall commence as of the Effective Date and shall continue in
force for a period of six (6) years thereafter. This period may be extended by mutual agreement in

writing signed by both parties.
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(b) Termination.

@ Change in Project Director. If the Project Director is unavailable or unable

to continue direction of the Research for a period in excess of thirty (30) days, University shall notify
Sponsor and may nominate a replacement. If University does not nominate a replacement or if that
replacement is unsatisfactory to Sponsor; Sponsor may terminate this Agreement upon thirty (30) days
written notice.

(i) Breach of Agreement. If either party fails to meet any of its material

obligations under this Agreement and fails to remedy such failures within thirty (30) days after receipt of
written notice from the other party, the nonbreaching party may terminate this Agreement upon written
notice. Notwithstanding the foregoing, Sponsor may immediately terminate this Agreement if University
is in material breach of its obligations under Section 6 hereof.

(i)  For Convenience. This Agreement may be terminated by either party for

convenience upon thirty (30) days written notice to the other party if there is no outstanding Project
Assignment.
© Rights Upon Termination.

@ Sponsor’s Obligations. Upon any termination of this Agreement, Sponsor will
have no future obligations, including but not limited to payment obligations, provided however, that if
University terminates this Agreement because of Sponsor’s uncured breach, Sponsor will pay University
for all work completed as of the date of notice of termination, up to a maximum payment of any unpaid
amount due to University as set forth in the applicable Project Appendix to cover outstanding payment
commitments for students’ support, if any, through the end of the academic period in which the
Agreement is terminated.

(i) Prior Obligations. Termination or expiration of this Agreement for reasons

other than an unremedied failure to meet the material obligations under this Agreement shall not affect
the rights and obligations of the parties accrued prior to termination.

@)  Title to Equipment. So long as the Research authorized under a particular

Project Assignment is completed by University, University shall retain title to all equipment purchased,
donated and/or fabricated by it with funds provided by Sponsor under such Project Assignment, unless

otherwise identified. If this Agreement is terminated by either party for any cause, except for
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termination by University based on an uncured material breach of contract by Sponsor, then Sponsor
will reimburse University for noncancelable commitments for equipment purchases specified in the -
Project Assignment only if University transfers title to such equipment to Sponsor.

d Return of Confidential Information. Upon termination or expiration of this

Agreement, University will immediately deliver to Sponsor (i) all Sponsor Confidential Information and
Adobe Base Technology (if any) and certify in writing that University has destroyed all copies of
Sponsor Confidential Information and (i) all Technologies, Jointly Developed Technologies and
Documentation existing as of the date of termination or expiration which shall be subject to the licenses
granted pursuant to this Agreement, so long as Sponsor has paid University all amounts due up until any

notice of termination.

12. Indemnmification.

@ By Sponsor. University does not warrant the effectiveness or operation of the
Technologiesv or of any products or processes developed by Sponsor based upon the Technologies.
Sponsor, therefore, agrees to hold University harmless and to indemnify University, its trustees, officers,
employees, students, and agents from and against any and all litigation, claims, damages, and actions
(including reasonable attorney fees), to the extent such litigation claims, damages and actions are based
on claims of product liability that may be instituted against University arising out of Sponsor’s marketing,
distribution, sale, production, manufacture, lease, license, consumption, and advertisement of Sponsor’s ‘
products or processes based upon the Technologies, including but not limited to, claims resulting from
any type of manufacturing or design defect in such resulting products or processes or by the use or
misuse of such products or processes. ;

o) By University. University represents and warrants that the Technologies and
Documentation (i) will be original creations of University, (i) will not infringe any copyright or trade
secret rights in the U.S., European Union or Japan, or any other proprietary rights of any third party in
the U.S. and (iii) to the best of ité knowledge, will not infringe any patent rights in the U.S. or European
Union; that University has not previously or otherwise granted any rights to any third party which conflict
with the rights herein granted by University; and that University has the full power and ability to enter

into this Agreement, to carry out its obligations set forth herein and to grant the rights granted to
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Sponsor herein. University further represents that ne%ther the Technologies nor the Documentation
contain any confidential information of a third party. University will indemnify Sponsor and its customers
for, and hold them harmless from, any loss, expense, damages, claims, demands, or liability arising from
any claim, suit or recovery resulting from a breach of any warranty or promise set forth above up to the
limit of liability identified in Section 14 (“Exclusive Remedies™) of this Agreement, provided that
University is given the right to participate in the investigation, preparation, defense and settlement of such
claim or suit. Sponsor will promptly notify University in writing of any such claim or suit, and will control

the defense thereof with counsel of its own choice.

13.  Disclaimer of Warranties. EXCEPT AS SET FORTH IN PARAGRAPH 12(b),
UNIVERSITY MAKES NO WARRANTIES, EXPRESS OR IMPLIED, AS TO ANY MATTER
WHATSOEVER, INCLUDING, WITHOUT LIMITATION, THE CONDITION, OR
ACCURACY OF THE RESEARCH OR ANY INVENTIONS, PRODUCTS, OR PROCESSES,
WHETHER TANGIBLE OR INTANGIBLE, CONCEIVED, DISCOVERED, OR DEVELOPED
UNDER THIS AGREEMENT, OR THE MERCHANTABILITY, OR FITNESS FOR A
PARTICULAR PURPOSE OF THE RESEARCH OR ANY SUCH INVENTION PRODUCT, OR

PROCESS.

03/09/00eeg UNIVERSITY COLLABORATION AGREEMENT 13
BBA WIP

164



14.  Exclusive Remedies. Except for University’s breach of the confidentiality obligations set forth

“in Section 6, in no event will either party be liable for incidental or consequential damages or for lost
profits even if such party has been advised of the possibility of such damages. Sponsor’s exclusive
remedy pursuant to this Agreement for any breach by University shall be limited to recovery from
University of actual damages (except as set forth above) and any reasonably related attorney fees and
costs up to the total amounts paid by Sponsor to University hereunder, provided however, that for
breaches by University of the representations and warranties set forth in Paragfaph 12(b), Sponsor’s
recovery shall be limited to actual and consequential damages and reasonable attorney’s fees up to the
total maximum amount of $ ‘ and any amounts paid by Sponsor to University under any
extension or amendment of this Agreement. Sponsor’s aggregate cumulative liability to University under

this Agreement shall not exceed the amounts paid to University hereunder.

15.  Assignment. University shall not assign or transfer any rights or obligations arising from this
Agreement without the prior written consent of Sponsor. Sponsor shall not assign its obligations under
Section 4 (“Research Fee and Payment”) without the prior written consent of University. Any and all
assignments not made in accordance with this Section shall be void. Subject to the above restriction on

assignments, this Agreement shall insure to benefit and bind the successors and assignees of the parties.

16.  Jurisdiction and Venue. This Agreement shall be subject to the laws of the United States of

America and the State of California. Venue for any legal disputes (a) brought by Sponsor against
University shall be in the county and state in which the main University campus is located, and

(b) brought by University against Sponsor shall be in Santa Clara County, California.

17. General Provisions.

@ Notices. Any notice to either party to this Agreement must be in writing, signed by the
party sending it and personally served or delivered by ordinary, registered or certified mail or facsimile,
to the following address:
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For University: For Sponsor:
Adobe Systems Incorporated
345 Park Avenue
San Jose, CA 95110-2704

Attn: General Counsel

Facsimile: ( ) - Facsimile: (408) 537-4060

(®) Survival. Sections [5, 6,7, 9, 12, 13, 14, 15, 16, and 17] shall survive the termination
or expiration of this Agreement. ‘

© Injunctive Relief. It is understood and agreed that, notwithstanding any other

provision of this Agreement, breach of the provisions of thié Agreement regarding the protection of
Sponsor’s Confidential Information by University will cause Sponsor irreparable damage for which
recovery of moﬁey damages would be inadequate, and that Sponsor shall therefore be entitled to seek
timely injunctive relief to protect Sponsor’s rights under this Agreement in addition to any and all
remedies available pursuant to this Agreement.

@ Waiver. The failure of either party to require performance by the other party of any
provision hereof shall not affect the full right to require such performance at any time thereafter; nor shall
the waiver by either party of a breach of any provision hereof be taken or held to be a waiver of the
provision itself.

(e) Severability. In the event that any provision of this Agréement shall be unenforceable
or invalid under any applicable law or be so held by applicable court decision, such unenforceability or
invalidity shall not render this Agreement unenforceable or invalid as a whole, and, in such event, such
provision shall be changed and interpreted so as to best accomplish the objectives of such
unenforceable or invalid provision within the limits of applicable law or applicable court decisions.

® Warranty. Sponsor and University each warrants that it has full power to enter into
and perform this Agreement, and the person signing this Agreement on behalf of Sponsof and University
has been duly authorized and empowered to enter in this Agreement, understands it and agrees to be
bound by it:

® Confidentiality of Agreement. No party will disclose the terms of this Agreement,

except (1) pursuant to a mutually agreeable press release, (ii) pursuant to a governmental rule or
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regulation, or (iii) as otherwise required by law, provided however that prior to any disclosure
contemplated by this Paragraph notice shall be given to the non-disclosing party to reasonably permit
such party to seek a protective order.

11)] Attorney’s Fees. In any legal proceeding between the parties, the prevailing party

shall be entitled to recover reasonable attorney’s fees and expenses from the non-prevailing party.

@ Export of Technical Data. Neither party will knowingly export or re-export or cause

to be exported or re-exported, directly or indirectly, any materials or any items licensed or developed
under this Agreement or technical information or direct product thereof received from the other party to
any country for which the United States government, or any agency thereof, requires an export license
or other government approval at the time of such export without first obtaining any reqin‘red license or
approval. Each party will reasonably cooperate with the other party in obtaining such licenses or |
approvals.

1)) Entire Agreement. This Agreement, together with any and all Appendices, constitutes

the full and complete understanding of the parties regarding the subject matter of this Agreement. No
modification, alteration of or addition to this Agreement shall be effective to bind the parties unless it
shall be in writing, signed by the parties or their authorized representatives.

The agreement of University and Sponsor to the terms as stated above is indicated by the

signatures affixed below.
SPONSOR: UNIVERSITY:
By By
Name Name
ts: Its
Date: ' Date
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New Sample CRA Exam 8/30/05

[

Which of the following types of documents is most appropriate for testing the
efficacy and safety of a new drug, device, or vaccine?

A. Purchase order

B. Clinical trial agreement

C. Standard research grant

D. Commercial Testing contract

Federal law generally requires grant finical records to be kept for a MINIMUM of
how many years?

Al

B. 3

C. 5

D. 10

Which of the following changes does NOT require prior National Science Foundation
approval?

A. Change in objectives or scope

B. Change in principal investigator

C. Change in principal investigator’s level of effort

D. Change in allocation within a single budget category

Cost sharing can best be describes as

waiver of indirect costs

federal funds remaining from a previous project
supplemental salary for a principal investigator
contribution by awardee to total costs of the project

oowE

Indirect costs, or F&A, or overhead can best be described as costs
A. for equipment related to research project
B. for support personnel on subcontracts
C. that can be identified specifically with the particular research project
D. that cannot be readily and specifically be identified with a particular
sponsored project

Which of the following is considered program income?
A. Petty cash reimbursements
B. Tuition from training programs developed under grant
C. Rental or usage fees from equipment purchased with grant fimds
D. Reimbursement for medical services for principal investigator expenses

Research Administration Certification Council, Sample Test
<http://www.cra-cert.org/sample.html>
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1. Proposal Titke

2. PIYED | LD Mame % Cradit for Project
Callege O partment % Cradit for Invastigatar
Callege O partment % Cradit for Invastigatar
Lnit Total far Invastigatar 100%
Ca-Pl | L amea % Cradit for Prioject
Collega D2 partment T Cradit for Invastigatar
Caollega D2 partment % Cradit for Invastigator
init Total far Imvastigakr 100%
Ca-PlI | LA famea “ Cradit for Project
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Ca-PI | L Mame % Cradit for Prioject
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Ca-Pl | LA famea “ Cradit for Project
Callege D2 partment % Cradit for Invastigator
Callege D2 partment % Cradit for Invastigator
Unit Total for Imvastigator 100%
3. a) Sponzor: SedDiv [ifany):

b) MNumber of copies sponsor reguires:

&) Pl plans to fubmit thiz propasal concurrantly B

4. Gatakgof Federal Domestic Assisiance [CFDA) # [forgrants anty)
Fedaral Fiow Through Furds [non-fedearal sponsar using fedaral funds to support Yt ha
project]? [ ¥es L
¥ ¥es, fedaral agency 't nama:

L

&. Deadline Date for Proposal : [ Postmarked [Joelivarsd
7. [ Announcemant’Spacial Program Guidalinez/RFP Attached, or WRL cited [] Ma unigue guidalines apply
B SUBMISSION INSTRUCTEIMNS

[] Depatment © pick-up the proposal Dept contact or pickup Phona #
[ Elactranic submisgion: Plasse include any special guidelines or ponsar information abouta-submiszian of the
proposal.

3. Spomsors Address [ALWANE includa):

& Caontact Mame

phansa: amail:
10. a) Cepartmental contact far budget questions: Ext E-mail
b) PIPD to contact far athar quastions: Ext E-mail

11. If multtiple departments are involved, name of adm inistering department:

12. Type of activity: Rasaarch: O Trainimr | O Fellowship | O 1GPA | O Sanicer
[check ana) [ &amic [ Develagment [ Aagdi=d | mstruction Othar

15, Type of application: [ Haw [] competitve Renawal  [] Mon-Compettive Continuation ] Supplemant
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14. Project Period: from: (mm/ddfyyyy) to: (mm/ddiyyyy)

15. Funds requested from sponsor:

First Year Direct Cost § F&A(DC) & Total $0

Total Project Direct Cost $ F&A(DC) $ Total %0

16. Facilities & Administrative (Indirect) Cost rate budgeted: % Base. [|MTDC []TDC
a) Is this other than the current on-campus rate? []Yes [ No

If Yes, why? [] Off-Campus [] Written Sponsor Policy (please attach policy)  [] Waiver requested

b) If the off-campus rate is applied to any portion of this budget, provide the site where the project will be conducted:

NOTE: An off-campus project is defined as one which, for three or more continuous months, does not make use of facilities or space supported by
the University of Maryland. Off campus “adjacent sites” are within a 50 mile radius of College Park. Off campus “remote sites” are beyond that.
Projects are designated as on-campus unless 25% or more of the project direct costs meet the off-campus definition. |f proposal has both on- and
off-campus components, the budget needs to be apportioned accordingly.

17. Costsharing: [ JYes []No Total UM Contribution % Total non-UM contribution:  $
(Must provide, as a supplement to this routing form, authorizing signature(s) on document detailing contributions. See Cost
Sharing policy at http:/iwww president.umd.ed u/policies/iv400a.html.)

18. Proposal budget includes administrative support costs such as administrative/clerical salary and/or office
supplies/communication costs: []Yes [[]No If yes, proposal budget MUST include explicit justification for these
costs in accordance with UMCP Policy VIII-10.40(A).

19. Are there additional resources (such as space, operating or equipment funds, utility service) required to conduct this
project over and above those already budgeted for or approved by your department? [] Yes [ ] No
If yes, please list:

20. Does this proposal request funding for establishment of a center in accordance with UM’s University Research Center
Incentive Program procedures? OYes [No
See VP Research memo, dated 1 March 2006: hitp //www_umresearch. umd. eduw/ORAA/administrator/URC index htm

21. Subcontracts: Is part of the project to be subcontracted to another organization?  [] Yes [ No

If YES, subcontractor's name:
Subcontractor's proposal (statement of work, budget), endorsed by its authorizing official, and a brief statement explaining
the choice of subcontractor (even if a sole-source collaborator) must accompany the proposal.

22 Indicate whether or not your project contains the following:

[J¥es [INo Human subjects: If human subjects are used in this project, provide IRB protocol approval # or title of
protocol if different than this proposal title

. Or, submit four copies of the protocol
proposal with form IRB-1 to Chairperson, IRB Committee, 2100 Lee Building. Call x54212 for forms.

[J¥es [JNo Animal subjects: If vertebrate animals are used in this project, provide IACUC protocol approval #

Or contact the Director of Laboratory Animal Care (x54921) for protocol forms.

[lYes [1No Biological materials: recombinant DNA or RNA (if recombinant experiments are already registered,
give approval #: .), infectious agents; toxins; human blood; unfixed human tissue; primary human
cell cultures. Please call Department of Environmental Safety (DES), x53975, for assistance.

[JYyes [I1No Radioactive Materials or ionizing radiation producing devices such as x-rays and accelerators: non-
ionizing radiation producing devices such as lasers, IR, UV or other optical emitting devices, microwave,
RF, and electromagnetic sources of radiation. Please call x 53984 for assistance.

[JYes [INo Scientific diving: If the project requires SCUBA diving, please call DES, x53979, for assistance.

Note: If this project includes the use of chemicals, OSHA requires chemical hygiene training and a Chemical Hygiene

Plan. Please call x53960 for assistance.

All required forms are available online at ORAA's website: http:/Awww.umresearch.umd.edu/ocraa/forms/
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This routing form has been updated on S December 2007. It supersedes ALL previous versions.

23. Conflict of Interest: There []is  []is not a real or potential conflict of interest in connection with this work
involving a University of Maryland employee, as defined by the University of Maryland Policies and Procedures |-
3.10(A) or I-3.10(B) (http:/mww.umresearch.umd.edu/ORAA/conflict/ ).

If “is” is checked, a disclosure form must be completed and submitted in accordance with these procedures.

24 Export Control: http://www.umresearch.umd.edu/ORAA/ecy/
(a) Has the topic of export control come up in any form in connection with this proposal? []Yes []No
(b) Wil your project require collaboration with any foreign entity? []Yes [[]No
(See current list at http:/Awww.ustreas.gov/offices/enforcement/ofac/programs/ )
(c) Wil your project involve the shipment of equipment outside the U.S.? [1Yes [INo

| 25. Will the project require the use of another party's proprietary (restricted) information or materials?  [] Yes []No

26. Does this project offer courses for credit? ] Yes O No
If YES, have they been approved by the Academic Affairs? ] yes [ No List courses:

27. Does the proposal include a tuition or fee waiver on academic year, winter term, or summer programs?

JYes [ No
If yes, documentation of approval from the Office of the Provost, Dean for Undergraduate Studies, or Office of Summer &
Winter Terms, respectively, must be provided with the proposal.

28. Abstract (200 Words or less): (REQUIRED)

PAGE3 of 4
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29. Proposal requests capital equipment? [_[Yes [] No PI/PD’s signature below affirms that if equipment required for
use on this project is budgeted in this proposal, to the best of his/her knowledge, no comparable equipment is
available on campus.

30. If proposal cortains draft technical or other provisional material, PI/PD MUST forward a copy of the final proposal as
submitted to sponsecr to ORAA. All budget and cost sharing commitments must be finalized before the proposal is
routed. The final version of the proposal must be provided to ORAA simultaneously with submission to sponsor.

31. PI/PD’s signature below affirms that no changes in scope, budget, or institutional commitments will be made in the
final proposal withoLt first contacting ORAA.

32. PI/PD's & Co-PI/PD's sighatures below affirm:
a) that the infermation submitted within the proposal is true, complete and accurate to the best of PI/PD's & Co-
PI/PD’s knowledge;
b) that any false, fictitious or fraudulent statements or claims may subject them to criminal, civil or administrative
penalties;
c) PI/PD’s & Co-PI/PD’s agree to accept responsibility for the conduct of the project and to provide the required
progress reports if project’s awarded as a result of the proposal.

Note: Proposal cover page must have space for signature of the University's authorized signature authority
(Office of Research Administration & Advancement) when sponsor's form does not provide for this.

ORAA reserves the right to withdraw for consideration any proposal that was received less than two full business days
pricr to its submission due date and which was received by ORAA without the sponsor solicitation guidelines.

Your signature below indicates approval of this proposal and concurrence with the statements on this form. Endorsements
must include all departments and colleges included in this proposal. PI/PD is responsible for obtaining signatures on lines
a) b) and c) before sending to ORAA.

a) Principal Investigator/Project Director(s)

Date

Date

Date
b) Department Chairperson(s) or Director(s)

Date

Date

Date
c) Dean(s)

— —bBete—

Date

Date
d) Division of Research/ORAA

Date \)
REMARKS (ORAA USE ONLY): Reviewed by: Date: A

ised 5 Dec 2007 P 4of 4
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4. BEEHN

111

4.1. Concurrent Session Title
date time track level title
schedule
2008/ . Building Core Competency: Pre-Award Fundamentals
workshop 1 basic . - s
11/2 RENARESOLEER. LE - FHRINEHISHBHFEFET(Pre-Award) D E R
workshop 2 basic Building Core Co‘mpetency: Post-Award Fundamentals
HEMMRESTIRR~FERR TETDET. (Post-Award) D E
8:30-16:30 workshop 3 basic Building Core Competency: Understanding A-21, A-110, A-133
OMB (EHRBUFTHEEFTHR)DEE A-21, A-110, A-133 DFER
workshop 4 basic Build_ing Core Competency: Clinical Trials
ERFRERERIZDUNT
Building Core Competency: Proposal Development for Research
workshop 5 basic Administrators (non-NIH)
RA O 1=H DA IZEE (Proposal) fERLE (NIH LIS D ELEFDT=)
workshop 6 basic Building Core Competency: Proposal Development (NIH)
IR ZEZ (Proposal) ik (NIH D EEEFTD1-8)
Building Core Competency: Departmental Administration Boot Camp
workshop 7 basic HERFHZEIT BT X IEETS (Departmental Administration) Df=HDT—k
Fro 7 (FEIHER)
) Building Core Competency: Subawards
workshop 8 basic
Subawards
. ) Expanding Competency: The Training Grant Blues
workshop 9 | intermediate | | —\ . 55y bk (BISBIALS) O ERIZDINT
workshop basic Building Core Competency: Financial Compliance
10 MBELOIVTSATUR
Building Core Competency: What Every Department Administrator Needs to
8:30-12:00 | workshop basic Know About A-21
11 OMB &ZE A-21 [2DW T, AR FTE D RA(Departmental Administrator) A%
Mot IEELHENIE
Expanding Competency: The Art of the Difficult Deal - Understanding
workshop intermediate Contract "Legalese" and Basic Negotiation, Preparation and Techniques
12 LS| ORM —ZHEOEEZAZOEME, BXMLRS, MEAETIZ
vy
workshop basic Building Core Competency: Intellectual Property
13 I EICDLNT
workshop basic Building Core Competency: Federal Acquisition Regulations
14 EHFERA (FAR) IZDULVT
Expanding Competency: Service Centers - How to Open and Operate -
workshop . .
15 intermediate Legally!
(FRRFRED) Y—E XU 2—(CDWT—5EMGRER EEAE—
workshop advanced Expanding Competency: Assessing a Sponso_red Projects Office - PUls
16 (452 PUI IZ8112) IR T O Y b A D D FEfE
workshop . . Expanding Competency: Negotiation Positions and Strategies
13:00-16:30 17 intermediate S EOEEETH =Y

111 437550
Ay

ENMEN

AR E EEEHEEAR = — 7 ¢ R —Z O INE T RIZ T 7272
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Expanding Competency: Creating & Negotiating MTA, NDA, MOU, IPA,

workshop . .
18 intermediate | CRADA and OTA
MTA. NDA. MOU. IPA, CRADA, OTA £ N DRIHER S
workshop Expanding Competency: International Collaborations: Ventures, Hazards,
19 intermediate | Obstacles and Solutions
EfHEHREEICE TR, BIR. BELMRE
workshop Expanding Competency: Export Controls )
20 intermediate | EHBAFDEEICHR. MR, 2o TS T7U DV TEMMB O
ZH%
workshop Expanding Competency: Why Intellectual Property Issues Multiply When
21 advanced Combined with Research Agreements
HRZHEMAEDLEINIEE MM EDR RN EHIET HEH
workshop advanced Expanding Competency: Advanced Federal Contracting and Subcontracting
22 HEHRBAFEOBERRN, THETEHIZONT
Expanding Competency: Human and Animal Subject Regulations for
workshop . . .
23 intermediate Research Administrators
RA =D, EFEBMERRELIARFIICDNT
Expanding Competency: Effort Reporting Systems, Strategies, and
workshop . ) o
o4 intermediate Monitoring
IOA—MREVAT LB, ZLTE=2YVY
workshop Expanding Competency: Cost Sharing on Sponsored Projects: Why No
25 intermediate Good Deed Goes Unpunished
BB EICHE 5 & D518 (cost sharing) (SO T
workshop Expanding Competency: Assessing a Sponsored Projects Office - Mid- and
% advanced Large-Size Institutions )
PR KIREARRICE 1T DB E EA T XDl
workshop . . Expanding Competency: Learning NIH Grants Beyond the RO1s
intermediate .
27 RO1(Z—ILA =) S D NIH TS5 MZD VT
workshop Expanding Competency: Cash Management & Accounts Receivables for
28 intermediate Sponsored Awards
BB E DTz D EE#Y L Accounts Receivables
2008/ 10:00-11:30 newcomer basic Just the Facts 101: Acronyms, A-21 Allowability Criteria and Section J
11/3 = 101:58FEE. Allowability Criteria (FARTREEDEEE)A-21 £ JIE
) . Creative Approaches to Help Faculty Proposals Succeed
beginner basic o N —= o
BEDREENHNTIOEFEI-OOBIEHTTO—F
. . Intro to the Federal Acquisition Regulations
beginner basic

Federal Acquisition Regulations CKEEFRDEFRE) ~DEA

intermediate

intermediate

Institutional Policies: Orwellian Nightmare of Simple Good Sense?
B DR Orwell FROBEE M, F=(E =D BHEH

advanced

advanced

Dealing with Non-standard Award Terms: What's a Department to Do?
Non-standard Award Terms (& DEEESN QRS54 IS0 T BT E:
Department (BAZE#}) [%. fA[ZE 3 B ~_EH

advanced

advanced

Never A Dull Moment... Addressing Issues at a Predominantly
Undergraduate Institution

— =Y ELRIBZBRR (LA LY- - - PUI(predominantly undergraduate
institution)IZ# 1+ 2 EIRE~ D ERYHE A

federal

overview

Department of Energy (DOE) Overview
I JLF¥—% (Department of Energy) DR

financial

advanced

Preparing for a Federal Audit
EREEICHT HHEA
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Unique Legal and Practical Issues Arising in International Contracting

senior | adveneed | mpergicasl UR B L Bk ERHMEISONT
senior open advanced Financial Compliance
forum M#EaLTSA4TUR
Cradle to Grave - Proposal Development for New and Experienced
Research Administrators with Roles Played by the Most Experienced
overview overview People in the Field
MEUNCHLRIGET) - BESHFTRIBRENMZARITEH>TELLA
5. HADRUVEREN G RA DO OBREEERFE
science Celebrating the Science: A look at the National Children's Study of the NIH,
. overview CDC, and USEPA
session H O NIH, CDC RU USEPA 0, BRDF #1510V THEDES
newcomer basic Just the Facts 102: Building a Budget
ER102: FEER
) . Contract Components
beginner basic

RYDERER

intermediate

intermediate

Problematic Federal Acquisition Regulations Clauses and Negotiation
Tactics

Federal Acquisition Regulations CKEEF R D ERIGFHRTE) DEFROHLLVEIE
& X B

intermediate

intermediate

Developing Effective Training and Education Modules
PRGN —=V T ERBERODERICONT

Establishing a Clinical Trials Office

advanced advanced - -
BREIRERERA T4 ADEREIZDVT
13:15-14:45 advanced T Termination, Stop Work Order, Arbitration, Disputes Resolution
13:45-13:15 BT HE0HEGS. hE. BFEOBRIZDONT
federal overvie USDA Overview
verview
B4 (USDA) DH#EER
Inexplicably Intermingled: Finding a Coherent Approach to Faculty Effort
financial advanced Reporting Issues
THFLERER: BEOII+—MRE~NDEE—BLI7/0—F2R D113
senior advanced Export Controls - Establishing Training Programs
WMHEERE - fL—=25 7055 L0%
senior open advanced Animal Welfare and Human Subjects
forum BYRELWBRE
science Celebrating the Science: A Look at Nanotechnology: Past, Present and
. overview Future
session e - .
HEORE:F/TH/00—DEF BE, BEERE
Just the Facts 103: A-110
15:30-17:00 newcomer basic =UEE _
= 103:A-110 [2DLVT
. . Introduction to Sub-awards
beginner basic

Sub-awards (E£ D FHFE ?) [CDOLVTHEA

intermediate

intermediate

Negotiating MTAs with Government and Industry
BRFOEEED MTA RS

intermediate

intemediate

Communicating Compliance to Faculty
BEIZAVTSATUREEZS

advanced

advanced

Negotiating Intellectual Property Terms with Non Profits
FEFAKREOMMIMEDTRSIEHERET S
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Cost Principles for Hospitals and Non-profit Organizations

advanced advanced .
AR RIEERFIAD =D cost principle RIBIEE?)
federal overvie Increasing Access and Streamlining - Update on Governmentwide Initiatives
verview X
BNy SFRESBIL —BFREAZD 7 T47 DRHIER
financial intermediate Cost Sharing: The "Gift" that Keeps on Giving
EROHARAE EIYKITLIEYY
I Wish | Knew Then What | Know Now about Retirement - Life After
senior advanced Research Administration
i
ELRICDOVWTHRAEM> TSI EE, BTV AL —RAEBEDALIC
2L\ T
senior open advanced Responsible Conduct of Research
forum HREODEEHDEE
2008/ ) Just the Facts 201: Effort Reporting, Cost Sharing, Cost Transfers &2 201:
newcomer basic e
11/4 ITA—MRE.ERAORRAE. BERAEE
beginner basic Award Closeout
) ASRBORT
intermediate | intermediate Subs with Extras
BENDTEITEY
intermediate intermediate Institutional Certification Programs
i i i i = o
HBORATOT I L
Effective Proposal Development for Hospitals and Academic Medical
advanced intermediate | Centers
FRPAZER T I—DEHOHRMWGEREEIERMICONT
. . Let's Be Friends - Cross Training of Department and Central
10:00-11:30 advanced intermediate - e
KETWELELS - department #E3F9& central EiF9 D32 =&
federal ) DOD/NASA - Overview of Budget/Funding
edera overview e A= s
E 5% (DOD)/NASA - FE/E&FEDOHE
financial intermediate Service Centers
Y—EXtEE—
Lessons Learned: Using the Troublesome Clauses Survey to Reduce the
senior advanced Burden of Contracting
ZAREE: ZHOBEERD-H. ENEFERELALDIL
senior open advanced Export Controls and Embargos
forum M EELEREE
science Celebrating the Science - How will America Adapt to Climate Change?
session HMPOME - TADFEDLSICLTRIREEITERT B0 ?
13:15-14:45 newcomer basic Just the Facts 202: Financial Reporting
13:45-13:15 HEE 202 BiHRE
Key Financial Processes in the Day-to-Day Management of Sponsored
beginner basic Programs

BMAEEDBEROEBREBICETHEELHBEIOLER

intermediate

intermediate

Negotiation Tools, Tactics and Thoughts for the Research Administrator
RA D= DXiHY—IL, BIF5IELEER

intermediate

intermediate

Assessing the Effectiveness of Training Programs

HFETOT S L OB DT

Open Forum for Cancer Centers

advanced overview
B A—DODRFIA—T L
. Grant Payment and Financial Reporting Standardization Initiatives
federal overview

TV EBBRERELA =T T4
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DOD/NASA - Overview of Administrative Topics including eRA

federal overview .
Ef5#4 (DOD)/NASA - eRA ZETTRERE VI DHLER
financial advanced Hot Topics in Research Compliance
HRIVTSATURICETDRIFTDER
senior advanced Conflict of Interest and Start Ups, University Equity, SBIRs, STTRs
i -
FMAAREFEEE, KFFHE., SPIRs, STTRs 122U\ T
senior open advanced Safety, Security and Science
forum REM, ¥ T —LRE
newcomer basic Just the Facts 203: F&A and F.6.b
#=& 203:F&A L F.6.b
. . History of Federal Regulations
beginner basic

EHRHOESR

intermediate

intermediate

Grants Management Systems - Managing the Audit Process
TIUNEBIRTL - BETOEROEERITONT

intermediate

intermediate

Succession Training: Defining a Succession Path to the Future of Your
Organization
RN —=27 BEHREOFE~DREADEHZHREICTS

Sleepless in the Counsel's Office: Hot Topics for Attorneys

1530630 | Eneed | BN st w1 SR A RRO O OBRFOBE
advanced basic The Art of Research Administration: It Depends
RA O L E T
federal overview Department of Education Overview
BEFHOBEH
financial advanced Subrecipient Risk Assessments or Judging our Friends
THZEEDIRIEE. HDVEIELDRADEE
senior advanced Fostering University-Industry Research Collaborations
RE-LEFORARBADER
senior open advanced Emerging Research Institutions
forum HER T S HE
2008/ Just the Facts 301: What is Research Administration, How Do We Provide
115 8:30-9:30 newcomer basic Service to Our PIs?i&% 301:RA £ LI M, EQKIITH LM PIEARE
8 ITH—EXRZR#ET L
Standard Institutional Negotiation Positions: Central and Departmental
Perspectives on Intellectual Property Rights and Publication Clause in
beginner basic Sponsored Projects Agreements

B OEENLRBILIE  MREEREICH TN AELEREIEICD
VT D central U departmental DR =

intermediate

intermediate

Private Foundations: Demystifying the Grants Process
FALEE: VS h-TOE RO IEMEEL

Research Integrity Through Research Compliance: Building an Effective

best of the intermediate Compliance Program (A "best of " from the Region 1 Meeting)
regions MRALTSATURERBLERABEOLEN RN LEILTSATUR-TRY
SLDOEE (1 DRBEHSDIRIE])
advanced intermediate Conflict of Interest and Human Subjects
FEHAREBBRE
Increasing Administrative Capacity to Support Sponsored Projects in
best of the intermediate Foreign Countries (A "best of" from the Region 6 & 7 Meeting)
regions NEDBRELEXIETIEODEEENDRIE (Mig6LTDERENMDIN

A1)
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Update on OMB Initiatives

federal overview _ =
THREEFER (OMB) 1= 7T47 ORFIER
financial advanced Best Practices-Effort Reporting in Academic Health Centers
i i .
BUER-KREOEFE LU I—IZETH5ITI+—MRE
senior advanced Master Agreements
BEARZHZITDONT
senior open advanced Hot Topics
forum XEFDEE
federal overvie National Institutes of Health (NIH) Update
verview - - = ar
E I EABEA (NIH) SR
8:30-10:00
federal overvie National Science Foundation (NSF) Update
verview
E 3 ##BFE (NSF) R IEHR
newcomer basic Just the Facts 302: eRA
2 302:eRA(= electronic Research Administration) & FHIFFZE & 18
beginner basic Introduction to Clinical Trials
9 BREREBRADEA
intermediate intermediate The Research Administration Office of the Future
RO RA 54742
intermediate intermediate Data Management for Pre-Award Offices at Small PUls
i i i i .
INRIE PUL 128115, Pre-Award 204 74 AD =D T—2EE
advanced intermediate Medical Related Billing Issues
EZBEDEREERMICDONT
Research Reveals That We Are From the Same Planet: debunking the myth
9:45-10:45 that they are from mars and we are from venus (a "best of" from the region 2
best of the . . meeting)
. intermediate e sre — < PRGN
regions HREHLHIPECREOE B THAIZLERALN T L HONKEDEET
HYBELAHVEEDOHETHAHAEVIHEOEAREZR{(MIE2ORBALDARR
czyiar)
federal overview federal demonstration partnership update
EFRBUF D demonstration partnership (EEHEHE ? ) DR HIEHR
financial overview cost transfers overview
BAREORR
senior advanced Washington update
LU DRFIER
senior open advanced organizational conflict of interest
forum FRBRLE R R
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42. KRZEMERE
Interview

— Research Administration and Industry-University Cooperation —

Above all, thank you very much for giving us this opportunity to interview you.
We, the Nara Institute of Science and Technology (NAIST) regard this interview as a
chance to improve our administration system by learning the U.S. advanced systems of

research administration and cooperation with companies.

Below is the outline of this interview.

1. Purpose

The purpose of this interview is to research actual situations of Research
Administration in the field of “pre and post-Award” and Cooperation with Companies.

The result of this interview will help to improve our administration system.

Background

Since we started studying about administration systems of universities in the US, we
realized several differences between advanced US systems and our system.

For example, in most universities in Japan, the administrative staff members have to
change sections periodically. As a result, members of research administration
offices change almost every year, and this brings troubles and confusion to
researchers.
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To solve the problems and improve our system we would like to hear about your
administrative support system, especially about the service of RAs (Research
Administrators).

Also our university, NAIST is planning to promote international cooperative research
to order to stimulate research activities. However we have almost no experience of
international cooperation. In this interview, we would like to learn about your efforts
toward the cooperation with companies or institution, and also your negotiation and
contract agreement methods.

3. Questionnaires
Please have a look at “sheet 1”.

4. Interviewers

Please have a look at “sheet 2”.

This interview is supported by “Strategic Development of
Industry-University-Government Cooperation” from the Ministry of Education, Culture,
Sports, Science and Technology.

Sheet1
Questionnaire

1. General Questions on Research Administration
Could you explain to us your approach towards research administration
regarding the following three items?
1.1. Data related to Research Administration in Xxx University
Organization chart of “research administration” and “administration of technology
transfer”, as well as work responsibility schedule
The number of research administrators (RAs), and the number of non-RA staff
who engage in research administration
Work responsibility of individual RAs
Actual situation regarding cooperation between each division or staff member
1.2. Data related to grants
The number and value of grants you receive from each respective sponsoring
agency
The rate and value of direct cost/indirect cost, use of indirect cost, and the rate of
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rebate to the researchers who have acquired grants
The make-up of your over-all income (Sources)
1.3. Data related to cooperation with companies
The number and value (total, average, max) of joint research agreements with
companies.
The fixed rate of indirect cost/direct cost in joint research
The number of joint research agreements with foreign companies

A sample of one of your joint research agreement

2. Pre-Award Administration

2.1. What kinds of support does a research administrator (RA) give to faculties
regarding writing proposals (Ex: Checking grammatical errors, polishing the
sentences? Checking the format, so the document fits the guidelines for
application? Correcting content, including experimental design content?)

2.2. Please let us know the strong points of your pre-award administration and/or
any special procedures being implemented in this administration, in comparison with
other universities. (Ex: Introduction of an electronic application system to your

university)
2.3. Please let us know your effort for the purpose of increasing external funds.
24, Regarding the pre-award administration, please let us know the requests

you‘ve received from the faculties, the cases you've got into trouble with , and any
future issues.

3. Post-Award Administration

3.1. Please let us know the strong points of your post-award administration and/or
any special procedures being implemented in this administration, in comparison with
other universities.

3.2. Please let us know the cases where you've got into trouble with faculties or
sponsors regarding post-award administration. (Ex: Troubles attribute to the
faculty’s lack of knowledge about the grant rules)

3.3. What is the hardest part during the procedure of accounting along the grant
rules? (Ex: Complicated rules, Differences in rules among the grants)

3.4. Are there any special measures taken in order to prevent faculty/staff members
from carrying out fraudulent accounting procedures?

4. Research Administrator (RA)
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41. Are the differences between the workloads of RA and non-RA staff members
committed to research administration?

4.2 Do you have a strategy to acquire/foster an outstanding RA from outside/inside
the university?

4.3. What are the necessary skills for working as an RA?

4.4. On average, how long does an RA work for each university? In addition, is that
period appropriate for your university?

5. Collaboration with companies

5.1. What types of collaboration with companies do you promote in your university?
(Ex: Transfer of intellectual property? Promoting joint research? Promoting making
consortiums?)

5.2. Please let us know if there is any special action you take towards promoting
international collaboration with foreign companies.

5.3. Please let us know the cases where you've got into trouble with foreign
companies and the future issues regarding promoting international collaboration.

6. Joint Research Agreement

6.1. Which clauses tend to cause disputes in the process of negotiations of joint
research agreements with companies? In addition, are there any conditions
companies have imposed, which you could not agree to?

6.2. Do you have any special clauses in place to help complete a contract
negotiation sooner? (Ex: Omit the intellectual property clause because it takes a
long time to negotiate.)

6.3. Do you negotiate about the amount of the indirect cost after the company
makes an offer? In addition, is there consensus to pay indirect cost among the
industry segments?

Please let us know the cases where you've got into trouble, regarding making a contract

with a company, and how you resolved the issue.

4.3. HHEEETERME

EHBOYR—MFRIIPE1—ERME

WE#
RKEDEBBAICEKIARY RN I SUMDRFEXE. AREOHITIIE. ]
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EEERXZELRE) OMREXZDVATLA(RELIZRI— TYTERGLE)ITDONT E
BRICHARENRLTLDIRBEZETIVI L. RZDOSEOARBARFD DA EL"IZE
A9 4L BMELET,
EmEF
2008 £FOHOH. 1.5~ 28HEE
WI5FT
CHREDSMICALET,
WA BE17—
AEDEFEHEBE
BAE
RIS
M DEBDIB. CNETOITERMS, BEANLE TS DAHAZEEZETILY,
1M1 QOEMOE/NMNEBIEHETHLERBITHY . /121X TEEETHDTH
BICCEZE TS,
Bz
CEZEIZOVWTIE BEELXERLET L. EAHE. MEEIETONSLIRKIREE
LET DT, BEDLZWTERESELWV:=LET,
FHEEHPXIVLLETOT, BERALEFOREREIETCVZEET,

i it
A, XERFATHRERIOVS LA (BENGEZEEE) IOYR—MIXYiThh
570935 LTY,

(Bl #8)
— HEE -
TRHREADIS, CNETORBRALCEIENEFHECHEITTHETT DT,
SEOGNWIER - CREEHSBLLVLET,

BEHYR—FZDONT

1. WARZXRTICHHDEDBH Y R—MEHIIEFTEEREL TSN ?
ABH-VOSEEBERITESH
EFBEORXILIETELN (Ph.D.REENSLVGE)
BATE S BHEMNGERIE 1 ZSN -S4

2. JSULBEROEFYR—MIFERELTLEN?
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Research Administrator [C& Y R—bDIEE (BFEEDF vy BEEDESZTAHITD
WTOEE, BYLGT SO RDRBNLRE)
JIUrBEICRDIFHRDAFHELTDERAESE L (Web R—D AR A—)L&
N7 E)

BIAH>TWBEEZDEHYR—F TEBLTULVEWLEE R SFEHEYR—RIEIH

PRENITOEHFYR—MMIFERLTLEM?
R FBYR—IETIMNREELE WEBRE—F, FEHE BEOEMMLRLE)

EFEEICHDIBHEOYR—EIFTELTLNEN?
KENDHRAREDREEHLDH
TELEOEBMELHMUMEESERICOVTOER Y R—FOMNREEE (REBRE—
. MEBEDTT7—1E)

JRIIRDAVMIDDSHBIEOHAREADEMEIBESNATLNSL?
BREBHIZHDDIL—IL(FIRBERDIL—IL, EERBYMERIEHEE) ORMOSHh
7 (Web R—2  EREAR ., A—JLBHLE)
EREARFNIIL—IL ORI A ETHRZICEO>THEY M

BB DO DEHIZDNT

6.

HREORBESHREECISRIIOTNESM ?

RKEDOFEWRBM (REREDREFRLKEARBT SRR DERAMENGE) T, #f
RIZTSRIZHBHEREL D RACRBEERL DR LA H

RKEDOEWRENET, FAENELCT-FHI
REENCDEFLGHREDSISHRERIEEDEDEH

M WR-HEUNDES) OERKBIGEoTLENM,?

MBORE (FRIFBHE. KFLHREHHNGLE)
ERERICETAHBOEE
MBORIBD=H DY (RE - RBRIRICKIARER. EHOEFILLE)

ERRE E A RFHEISRIL>TLNA M ?
SHREEBOMREEZRITANDZEITEY IRZITICTSRIZHEDERL S R OMHE
ERLC DRI

SHREEEOMREZAICLYEENEL-EH

268




9.

MEET+HHI?
AA— TPy TERITFEELTLNSED
A= 7Y TEEDEEBICKIYBIENECT=EH

10. BRBREDLSHEMRBRETHNIE, BRICRSTHRELI=WLERSH?

B EEE I T -15RINEIZDULNT

1.

BROH|RZITICRIERMEDENIZIIMAHEM ?
HREOHARHREEDEVNEH I (BATIETECETEOTLSANRADEIRA
KO KETERBESZAEEE BZIZIRS?)
KEEBRESIVENZERLARKG LL>TLED (FPOH S KE., GBSO
BOARGEFHFYRRIREICEZELLGN? )
PARZTHEDENETHEINCREAIBBECRITEAADOYITEEHTHXITT
BOM5F BRANEZDHE?)
REREDHRNADENEHEN(REREFFETIEES ARBEOINEL TRY K
hhd?)
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