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Attention to:

«  Grant writing

« Competitive Infrastructure

Researcher recruitment and development

Attention to:

Researcher/faculty rewards structure
Translational science infrastructure
Innovation disclosures and triage
Intellectual property protection

Attention to:

= Shared prototyping faciliies

* Strategic infrastructure development for
piloting and scale-up

Attention to:

Realistic early-stage [P valuation

* Marketresearch and distribution channel ID
* Strategic partnerships and other strategies
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Attention to: cluster networking; shared services; business incubation and
acceleration infrastructure; supply chain development and gap-filing, ongoing
predictive workforce development, cluster marketing and communications,
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Capital Availability
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Attention to: Workforce development, attraction and retention
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Supportive Government Policies, Taxes, Regulations and Incentives
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Engineering

I Sciance

4 J8 49 38 a3

L.

18 41
Percentage of S&E doctarates
awarded to wamean

46 37 37 34 15 33 38 36 34 B4 28

45 35 35 45 34 32 30 N

34 38 33 38 38 33

36 37

ok 0E

OECD E T A

uswom Jo sbejuanay

(8002) NOI
(e00z) am
(B00Z) NHD
ML
(1002) wua
Ndr
AEL

BIEIIBAR JOU UMDPYERI T
S[EUDISSE)0U0 BYEIDOSSE PUE SUBINLYDE]
S[EunIssajnd
uzwdoydwz mo fo sbouazd o sy
[ijXirs nEﬂﬂE LSdH

(800z) SNy
138
¥sn
E X
14
sy
nag
TEl
0N
HON
IHD
MND

xm



L,

AT HE

Hojr|zE 7=
As a percentage of national basic research

Gavernmant

B Higher education

100 ~

an

G0

40

20

<k
IH

oH
Hl
<k
o
oK
<k
IH

Ok
Hl

SIUBIGERYUI OOO | J18d
¥ £ g 1 1]

YO €0 Z0 10 0

I [ nal | na
L an | om

vEL ~m | xaw

EVE : _ N sy
¥5Ez _ _ NHD NHD

1
5PE paljiubew

(spuesnou)
¥l suoneagnd jo

SBLL

9ELr
)
98
58
E¥l
BEE
(5: 13

i
el
LEL
£y
B0

4]
L'GE
B398

sjeunal ajgJent-doj u)

seunol Yo u|

{s3uno3 ajoym) suonoqng
600z ‘wonanposd >gnuatas jo Aurenb pue Hinuenb ayp



OFA| OF LHO| Nature Z7t Z7Y 2

Global  Nature Publishing Index (2012)
R&D Rank  indicative of high-quality R&D output

Japan 3

China 2
Australia 12
South Korea 2
Singapore 22
Taiwan 13

India 8

New Zealand 45
Thailand 43
Vietnam 53
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A7 213 sHSSA 72 7|0 2009
Publications by impact and type of collaboration, per 1 000 inhabitants

With national and infarnational institutions: I High impact I Medium impact 2% Low impact
With international institutions only: I High impact Medium impact 5588 Low impact
Publications par 1 000 inhabitanis
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Co-authorship and co-imvention as a percentage of sdentific publications and PCT patent applications
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H2FS IO obA| (US Academy of Science)

IPE S2A| otz 3% B2 UStXE0| 2 ERsH =2 1P| X E0| 22l & #He =k
QAL d2L} 7% =t Igll= IPE S QA SO 2N, B N}stX=0| “me-too-science =

ot &= AO|Lt IPE SR2A| ot= 47 IefA=0| oL =2 et 2AS ofs

71512 argreir EIch EHE $AHo| Z20| 4B o o7t 2T $E YoB2
RS2 0] BE YL LoD, #2180 ElE Dheto| SF57| GEo|Ck,

The misuse of the journal impact factor is highly destructive, inviting a gaming of the metric
that can bias journals against publishing important papers in fields (such as social sciences
and ecology) that are much less cited than others (such as biomedicine). And it wastes the
time of scientists by overloading highly cited journals such as Science with inappropriate
submissions from researchers who are desperate to gain points from their evaluators.

But perhaps the most destructive result of any automated scoring of a researcher’s quality
is the "me-too science" that it encourages. Any evaluation system in which the mere number
of a researcher's publications increases his or her score creates a strong disincentive to
pursue risky and potentially groundbreaking work, because it takes years to create a new
approach in a new experimental context, during which no publications should be expected.
Such metrics further block innovation because they encourage scientists to work in areas

of science that are already highly populated, as it is only in these fields that large numbers
of scientists can be expected to reference one's work, no matter how outstanding.
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(No Model.)
W. L. JUDSON.
SHOE PASTENING. :
No. 604,037, P
Pig.y. . atented Aug. 29, 1893,

,ml S

AT SE C|XFQI | 1893 W. Johnson

L. Walker, lawyer

;| Hookless Fastener Co.

1,060,378.

WITNESSES:

G. SUNDBACK.
SEPARABLE FASTENER.
APPLIOATION FILED APE.3, 1908

Patented Apr. 29, 1913,

INVENJOR

2, Bréwﬁl/»‘&;

ATTORNEXS.

Sweden O| Bl X}

e A 22

E_=|| Separable Fastener

G. SUNDBACK.
SEPARABLE FASTENER.
APPLICATION FILED AUG. 21, 1914,

Patented Mar. 20, 1917.

Z 5 Zventor:

Attys.

—| Gideon Sunback, 1913 | — | Gideon Sunback, 1914
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Ko, 748,507, PATENTED JAN: §, 1004.

L. DE FOREST.

No. 827,523.

WIRELESS BIGNALING DEVICE.

APPLIOATION FILED DEQ, 24, 1902,

Hb MoDEL,

..-_-o——t
M
P29

19
S :
b
L

PATENTED JULY 31, 1906.
L. DE FOREST.

WIRELESS TELEGRAPH SYSTEM.

APPLIOATION FILID DO, &, 1905, No. 841,387,

3 SELETS-SHEET 1.

L. DE FOREST.

PATENTED JAN. 15, 1907,

DEVICE FOR AMPLIFYING PEEBLE ELECTRICAL CURRENTS.

APPLICATION TILED 0CT. 5. 104

233,
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. NEY Cad"f. ﬂz.a(é(«., A, -#w-—«,

EETS-SHELT 1

Dec 24. 1902
L. De Forest
OtH|LIo| & H

Dec. 1905
L. De Forest

7 gl agkz 23 &E=s 0| 8et

Aug. 1906
L. De Forest

Father of Radio

lowa, Yale, PhD in Physics,
1896 G. Marconi Eig|dc= Haf

Western Electric Lab, DeForest Wireless Telegraph Co.
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0. & W. WRIGHT.
FLYING MACHINE.

APPLIOATION FILED MAR. 23,

F1G. /.

1903 Wilbur and Orville Wright
(A A =2 & 212 &)

1899 Smithonian Institute A2 A&
1900-1902 X WL o 2 H 7| &
_— H|ZH 7| A A X2

Dayton & A2 =3

1891-1896 Otto Lilienthal 2| =22}0|H
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Oct. 7, 1952 N. J. WOODLAND ET AL 2,612,994

IFYING APPARATUS AND METHOD e 1947Lj: %E EH -6_-|I-_?I;'IACI; (Silver)7|' Ol’Ol El O'IE Alxl‘
CHSt Rl 27|, morse 2 2 TlE F, £7]
> O

=1

IBM F{ %], 1IBM 55{ O & A| &, & i

A CHA| RCAO|| 7| 0§ 24

Filc 2 F o3 FIG 4 FIGD

ef s . 1962:  Philco Of| A OfZt
HEATE
1973E:  Universal Product Code 2t4, IBM PC2}

197413 69: I OPA0| S

. .
Q-Dot Diagnosis
Colored nanodots can tag biological markers to profile a cell's population

Antibod

Norman Woodland, 1949 Student
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Bibliographic data: GB630726 (A) — 1936-03-30

3 In my patents list E£| Report data error

Improvements in or relating to the transmutation of chemical elements

Page bookmark
Inventor(s):
Applicant(s): LED SZILARD +
Classification: -international: G21G1/02
- cooperative: G21G1/02
Application number: GB19340019157 19340628

Priority number{s): GB19340019157 19340628

Abstract of GB630726 (A)

Translate this textinto [£]
| Albanian

LAl = | patenttransiate PR

G30,726. Producing neutrons. SZILARD, L. June 28, 1934, Nos. 19157 and
18721. [Class 39 (i)] A neutron chain reaction generates power and produces
radio-active isotopes. The reaction takes place in a mass 3, Fig. 1, comprising
indium and beryllium, bromine or uranium. Fast deuterons from a canalray tube 1
bombard a deuterium target 28 to produce initiating neutrons which react with
In=115=to produce In=112= and " tetra neutrons " of mass about 4.014. These
tetra neutrons react with the Be, Bror U to produce douhble the number of simple
neutrons, thereby providing a chain reaction. Emerging neutrons transmute a
layer 9 to produce radio-active substances. Alternatively, Fig. 3, the initiating
neutrons may be produced by passing cathode-rays through a sheet 402 of Pb or
U to generate hard X-rays which react with beryllium in the mass 3 (or an inner
mass 407) to yield neutrons. The critical thickness of the layer 3 for a self-

sustaining chain reaction is stated to be ofthe order of 50 cms. Tetra neutrons are |
stated to be produced when neutrons of 100,000 e.v. to 8 m.e.v. energy reactwith |

the In=115=. Power is obtained by heat exchange from water or mercury passing
through cooling tubes 107, 110, 111. Other methods of obtaining the initiating
neutrons are described in Specification 440,023,

= Print

GBG30726 (A) - Improvements in or relating to the transmutation of chemical elements

1932 L. Szilard £

Sep. 12, 1932 7 & &t

SHENEAVIE =R
July 4, 1934 Leo Szilard
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= May 10, 1932 E. Fermi
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May 17, 1955

Filed Dec. 19, 1944

E FERMI ETAL
NEUTRONIC REACTOR

2,708,656

27 Sheets-Sheet 21
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1955 E. Fermi
X2 dA

May 24, 1955 E O. LAWRENCE 2,709,222
METHODS OF AND APPARATUS FOR SEPARATING MATERIALS

Filed Oct. 9, 1944 35 Shoots-Sheet 15

/‘_/‘_9.22

T

I AR
s [
u 729 52 _;; 728 !j = 738 é” 3z

o
747 7 (=3

INVENTOR.
ERNEST O.LAWRENCE
¥

P D e

ATTORNEY,

1955 E. O. Lawrence

Sahs 235 Y227

July 13, 2004
2004 J.P. Brusie

6,761,862

AMNONIA
INLET

i

2004 J.P. Brusie
et =k

Dec. 19, 1967

3,358,605

A. N. AYERS

PRESSURE SENSITIVE SWITCH

3 Sheets-Sheet 1

T i e
1967 A.N. Ayers

O M A ALK

Dec. 1938

O. Hahn, L. Meitner

i

2l Bl

Jan. 26, 1939 N. Bohr
Fehs HeE Zat
Jan 29,1939 S A =&
R. Oppenheimer

Feb 5, 1939 N. Bohr
U235, 23904 25t O| =2
July 3, 1939 Szilard
SAH 0|8 BEA=E
Dec.2,1942 HEA
Ny 4E

Manhattan Project, not
"The Atomic Bomb Project.
Plutonium as "copper,"
the bomb as "the gadget."




L1 =

R

?.



N H

2 A[CHSf A& &

1925, Vannevar Bush,

MIT
oY e

1927, Harold L. Hazen

MIT
2X} O] 2 4

Rockefeller
Differential Analyzer
MIT, 1945

2000 vacuum tubes,

weight 100 tons,

used 200 miles of wire,

150 motors and thousand of
relays
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Feb. 4, 1964 J. P. ECKERT, JR.. ETAL 3,120,606
ELECTRONIC NUMERICAL INTEGRATOR AND COMPUTER
Filed June 26, 1947 9N So0te-Steet 1
FLOOR PLAN i q.].
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A¢cumuaron o i: i‘v’_.; L] || P ——
Jouens xoor I g § — LINTRR 1/ 2
AL AANNMATOR
Drnanmaron - 29| CTIoy vasis 3
Sdumes noor T L
ALLLUAMINATON & UG TN TANE 2
ACAAERRTOR I 30
| s 2
accumuaron 3 3 Uy paee 3
SVrore
Squnns m‘n S e e g
L
“‘0‘”’”’?"' DI ?
—
lsccunnnmron o
ACCLMaiaIN 2 R SR S R
-
o Cows ey
runcrow masce 2 e N
-
e
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FUNCTN TAINE 2
e 2

- a7
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ercime 39| ATy
wwirsrne e

) teis,

Joun W Mauckuy

J.Pacseer Ecxert
Atanasoff-Berry computer

S N Bl 5 e bt K Gl
: - Dec. 1943, lowa State Univ.
1964, J.P. Eckert, J. Mauchly Not programmable

Army; Sperry Rand Co.
June 1943, Univ. Penn, 1947 2+M 1973 HM O
federal court case Honeywell v. Sperry Rand

17,468 vacuum tubes, 7,200 crystal diodes,
1,500 relays, 70,000 resistors, 10,000 capacitors



SE 2t A|THO| A[E: BEE K| QF EH X[ AH

Oct. 3, 1950 J. BARDEEN 2,524,035
% ‘THREE-ELECTRODE CIRCUIT EE&EANITP UTILIZING Y %
SEMICONDUCTIVE MATERIALS

Filed June 17, 1948

3 Sheets-Sheet 1

woyr 4
!

I?illﬂl\'"m\3HH|||“||I|EWH“lﬂﬂ\HHl%”‘ /

2l
I

ey s

John Bardeen
Walter Brattain
AT&T Bell Lab
1948

72202

- : 5 l
o y “ |
a
T
" e

J. BARDEEN
INVENTORS ) BRATTAIN

By)-(w7(‘. Hor—

ATTORNEY

Conductivity of Metal Sulfides: Faraday (1833)
Temperature Dependent conductivity AgS: J. Hittori (1870)
Photoconductivity of Se: W. Smith (1873)

M= 28 ZHE Metal Sulfide: F. Braun (1874)

CuO QMo M= &+&: A. Schuster (1874)

Light Emitting Diode in zincsite: O. Loslev (1923)

Al2| 29| H| &= M: G. Pickard (1922)

CuOE 0|3t M=: L. Grondahl (1922)

AlZ| & pn junction: R. Ohl (1927)

Germanium 2F74: C. Winckler (1886)

HIE K| 2f= O| S A& : Koenigsberger (1911)

HIE XN MXFR R 8 A. Wilson (1931)

point contact transistor: Shockley, Bardeen, Brattain (1947)
Bt M| I S A 2H74: Pearson and Bardeen (1949)

Mervin Kelly
Bell A4t o Buckley 5417,000
W. Shockley l
J. Bardeen
W. Brattain $7,047,000




M H ot A|CHO| A|&F: Integrated Circuit A 21 AR Of OFO| C| &4

Geoffrey W.A. DummerZ} A2 Al2| 2 2|0 2 A3 2 X2t 1952 SH3| 0f A
Jack Kilby, U of Wisconsin & & & Texas Instrument0| 1-&
AR AY20f| &Y
g A, 7| & LKE ROt 28 HEE= AELD
Z2 7|8 (Ge) R0 M2, ZHIfAIE, ETHX|AH S
OFC = O}0|C|Of M|Qt. Sep. 12,1958, | & 3| 2 =
19594 22 Fairchild Robert Noyce S AL 2|2 E 11

June 23, 1964 J. 5. KILBY 3,138,743
MINIATI L CIRTUITS

Jack Kilby
1959

INVENTOR
Jack S. Kilby

BY
_aliiwens, Saeis, Willho ¢ Droakes,
ATTORNEYS
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H 3l A|CHe| A|ZEE: Integrated Circuit

Name Signification
LSI large-scale integration
M medium-scale integration
ﬁ small-scale integration
M ultra-scale integration
VLSI very large-scale integration

Patent wars of 1962-1966

e Texas Instruments v. Westinghouse
* Texas Instruments v. Sprague

e Raytheon v. Fairchild

* Hughes v. Fairchild

e Texas Instruments v. Fairchild

Year
1971
1968
1964
1984
1980

* Japan v. Fairchild (NEC, MITI committee)
* Japan v. Texas Instruments (NEC, Sony,

Sharp)

Transistors number

500 to 20,000
10 to 500
1to 10
1,000,000 and more

20,000 to 1,000,000

Logic gates number!
100 to 9,999
13 to 99

1to 12

100,000 and more

10,000 to 99,999


http://en.wikipedia.org/wiki/Transistor
http://en.wikipedia.org/wiki/Logic_gate
http://en.wikipedia.org/wiki/LSI
http://en.wikipedia.org/wiki/MSI
http://en.wikipedia.org/wiki/SSI
http://en.wikipedia.org/wiki/ULSI
http://en.wikipedia.org/wiki/VLSI

M H 3t A|CHO| A|EF: Personal Computer

Microprocessor 7 &t O| A

Minicomputer : LINC, PDP-8, VAX, Alto (Digital EQquipment Corporation,
Data General, Prime Computer, Xerox) (1962-1973)
Simon (1950) -IBM 610 (1948-1957)-Olivetti Programma 101(1965)-MIR(1965-1969)-
Kenbak-1(1971)
Microprocessor 7} &f

Intel 4004, Intel 8008, Altair 8800, Motorola 68000, Z80

Datapoint 2200 (Intel 8008)  Micral N (Intel 8008)

Xerox It (1973)-GUI

IBM 5100 (1975) - business &-& A| %}



M HEH 3 A|CHO| A|Z&E: Personal Computer

Altair 8800 (1975) Homebrew Computer Club — Silicon Valley
: (1975)

Commodore PET (1977) - MOS 6502 processor
8 kB DRAM, a built-in Datassette, Chiclet keyboard

Apple I, Steve Wozniak, Steve Jobs
(1977)




M H 3t A|CHO| A|EF: Personal Computer

Atari 400/800 - Sinclair (ZX80) - TI-99 - VIC-20 and Commodore 64
(1978) (1973-1981) (1979) (64K DRAM, 1981)

IBM PC 5150 - Intel 8088 CPU, 64K DRAM, Bill Gates ROM Basic, Key board, monochrome,
floppy disc, MSDOS
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