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IMR|9| 7|27} £|= Magnetic Resonance

1944

1952

1991

2002

2003

Nobel Prize in Physics 1981

Rabi
Physics (Magnetic moment of nucleus)

Felix Bloch and Edward Mills Purcell

Physics (Basic science of NMR phenomenon)

Richard Ernst

Chemistry (High-resolution pulsed FT-NMR)

Kurt Wuthrich

Chemistry (3D molecular structure by NMR)

Paul Lauterbur & Peter Mansfield

Physiology or Medicine (MRI technology)

Nobel Prize in Physics 1986

laser spectroscopy &

high-resolution electron
spectroscopy
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RANK
I il —— INSTRUMENT SALES 2018 ($ % CHANGE FROM % OF TOTAL T
Top instrument firms in 2017 & 2018 ML) e i
1 1 i casonaa $6,333 12.1% 26.0% us
C&EN's ranking of scientific equipment makers Scientific ’ ' '
u 3 Shimadzu® 2,183 5.2 61.8 Japan
o ol ol [=E| ol ol
ZOTl__’Ll_JQ- J_-"l-g!- I-ngl |- :'_:ll_jl- E |:||:|_:'|' 87HA|-: E% 57HA|-I % = BJH*h 3 4 Roche Diagnosticsb 2,064 52 15.6 Switzerland
AQ|A 374 *|. O=I;1L TIHAL2F E%"ED' n 5  Agilent Technologies® 2,015 3.8 41.0 uUs
5 2 Danaher 1,941 -15.0 9.8 us
n 6 Zeiss Groupd 1,831 0.7 26.6 Germany
7 8 Bruker 1,516 14.4 80.0 us
Mettler-Toledo
' 7 e 1,497 9.8 51.0 Switzerland
@ 9 9 Waters Corp. 1,205 21 49.8 us
2003|_=| O|EO| X‘Ini_é_l' - A 16'3:'0' 01 _||-'c'>'|'0 __rle_ Qli = A n 12 PerkinElmer 889 27.0 32.0 us
o AT © = TS = 11 11 BioRad Laboratories® 871 14.0 386 us
/ |—_|J-O-|| OI |'E jil% ﬂl'_é;l'&'?_l ‘?‘lj |'E|'E LH-g-9| E‘E‘% Hr n 10 Eppendorf® 857 5.1 100.0 Germany
13 14 Spectris 723 16.4 33.7 England
n 13 JEOL® 648 -11 65.0 Japan
Hitachi High-
N 15 15 i 613 1.3 9.0 Japan
2005, Y22 24 0|2 LS| 2sh 6142t 5 Z2iS
n 17 Nikon? 571 10.5 8.8 Japan
EXfOPI "’Siﬂgm 1 0|'|-|'9-| Il|-I'||§ kllj:”—*—lJ_—'(—)-l 17 16 lllumina 569 10.5 174 us
II_‘l Xl—'c')l'_ O | jO:l )H |=|E|'O| %191 o n 18 Sartorius 500 7.4 27.0 Germany
_ 19 19 Olympus?@ 357 31 5.1 Japan
i i 'RAPH XS0 = A ChAd
9 HItaCh“Td: a |- I. | HE -”7:” 1T| = o m 20 Tecan® 341 6.4 58.0 Switzerland
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1] AGH| Al A= (2013)0f 24T AZI | MAAE HE2E dHEY=(E=, Uk, 22tE 5)

A= E HO =
A 1,05794% (2022) F20] 0| o2 1 6279150(H 012 19.4%, £ ANH +2 57t 3% U WHT

ZHE|H, D|IR(52.9%), LE(17.8%), = 16.6% UL 8.9%, 5= 7.1%, B
5 — O. ’ . 1 O

2l 9 = inl 3 YEPSPSPS;
2(10.2%) =0l Nzs £= 5.6% & ‘&% 57211=0] 50% O|%&} AHX| 28 AT AT AISH €3
(20164 25L) sip] A2 EH] J]= ot
: 52.9% : 19.4% 16.6%
o =2 of = 8.9% 7.1% )
310—| = ! 17.8% 10.2% 1,627—| E: ' o 5.6%
— ) A 57.6%
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1988: M| A|x| 2| A Xt9i0|F & 83}

. @I} $0| Z(AFM)C| ST} G £ 0] ALY St HF
- AFM HIZZ 3 S8, MAOIN 7t 71 GAleh MA| 23 K0 7jYez

- AFM HIZYHI 2= MAZ|= dFAF (2015), 27|18 & 11 7|28 87t (AA)

19824 ~19884 1988 ~1997'4 19974 ~& TH
The Birth Place of AFM The First AFM Company The AFM Technology Innovator

P_IS Park Scientific Instruments ; Mk

' =
STA N FO
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1982 1988 1997 ~Present |
, v " RO H =7 | AL AR |
The First AFM Company ! p ) | 7M7) MY A|x 7127}
?_E Park Scientific Instruments 201597 AFAEAIXIQIE 4| ' AA’ 3£
I ! K[2015-186= NICE® e B | Kb O 122373
ke EHHO| Ol * a A . . . . i
o ! . .
H2| =hd Y |'-|-_._(11 direct offices & 28 distributors) : High-Growth Companies 20184 x| Ei't.'_fixﬂ
R N G o . ° | Asia-Pacific 2018 47 Iz &84
X[l CHSIRI=(HQ), Ol=(s5/M%), €&, d7t=xE, =Y : 4| 20CH FA[of M7
| FINANCIAL TIMES
QIEIAIRA [T =2, HA|R o2A A | IT 0§ Zl CIO Review
mojer  H A 280] | : -
4 g e )
WE s e O = N =
.A.OA --.E—D Lol ETETEN !
Sy ;;.;M :’?';Af 3 P e cEm CEEE 7129
o | 2015.12
Aeriofatulore O .'E_EHQE HL: - EXEE : 517 Price: 9000 KRW
AdEte Lo o280t | 4189
.. QIZLAlof “e | @1
4.2 x
o Eapx .
loymel
=y 2021.07
= L2 & 300 ¥ (2021.07) B

Price: 728,000 KRW

2018 2019 2020
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Park XE7

Park NX12

Park NX10

-
"
— ——
e |
- e -
NX-Hivac
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X

Park NX-Hivac
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Park NX20
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Park FX40
(2021.06 ZA|)

T oNcom

Park NX-HDM

Park NX-Wafer

Park NX-PTR

Park NX-3DM
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¢ (14
Jet Propulsion Laboratory
California Institute of Technology e
MAX-PLANCK-GESELLSCH I

W PRimsuneg

ROLEX

PHILIPS

TOSHIBA
HITACHI

4 Inspire the Next
Seagate @ m HOYA &TDK Shinctsu
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OHXI & HZ2 &2 APt 2K E0{S0] HZ2|&2 wHo| Aol |

gy Industry  Solutions  Platforms  Functions  Newsletter ~ Whitepapers  Conferences  News  Contact us

SEMICONDUCTOR CIO Viewpoint CX0 Insight CASE Study News Vendors 2018

Most Promising Semiconductor Technology Solution Providers - 2018

For over several decades, the semiconductor industry had a fantastic history of innovation, productivity, wealth creation, and enablement of
20 MOST PROMISING technologies. These devices have dramatically improved quality of life for humans. The semiconductor industry is a 5412 billion global industry a
SEMICONDUCTOR  encompasses products such as microprocessors, sensors, and memory devices. As semiconductors are one of the basic building blocks of all m
ow TEcHuoLoeY sownon provioes - zo1a technology, innovation and trends in these devices have a direct impact on all downstream technologiss.

Organizations across the globe are embracing the adoption of Al and connected loT technology in semiconductor industry across various vertice
Mobile handset makers such as Apple and Samsung have already brought Al functionality to smartphones. Morsover, as the drone market is gre

cmp e

KLA-Tencor Develops and manufactures inspection, metrology and data analysis systems that rely on innovative optics, sensors and high performance computing
technologies
Provides smart connectivity solutions powered by low power FPGA, video ASSP and IP products to the consumer, communications, industrial, computing, and

Lattice Semiconductor . .
automotive markets worldwide

igaz

Marvell Manufactures and offers integrated circuit solutions using communications mixed-signal processing and digital signal processing technologies

Nanotronics MNanotronics manufactures the most advanced micrescopes with robust, customizable software to serve the semiconductor. material sciences, rubber,

pharm ical, and bi ind:

Nova Mova is a leading innovator and a key provider of metrology solutions for advanced process control in the semiconductor manufacturing arena with unique
software modeling

I Park Systems Provides the most accurate and yet very easy to use AFMs for wafer meas. ents in the i di industry I
Semi pSemi builds upon Peregrine Semiconductor's 30-year legacy of technology advancemeants and top-ranked intellectual property (IP) portfolio to enhance Murata's

P world-class capabilities with high-performance semiconductors

Siconnex Providers of wet chemistry equipment for the semiconductor sector. and related industries

Tessolve A ductor i ing services company

Copyright Park Systems Corp., All rights reserved
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Top Advanced Materials Companies

ﬁANUFACTURING

TECHNOLOGY INSIGHTS TOP ] O

ADVANCED MATERIALS
SOLUTION PROVIDERS - 2019

Park Systems
e ym;n/ /y M_ mage )‘i.m- s

TOP 10

ADVANCED MATERIALS
SOLUTION PROVIDERS - 2019

Hhe annual lidting of {0 companies that are at the
forefront o, /)nwir//'n(/ « Letranced N [{)f‘)ﬂl/p

sdeliuticos @ nel Lr s rand gy bueid nesiies
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Financial Times

High-Growth Companies

Asia-Pacific

w11 camr ARt | @hrepons

Towstuy Aprd 21 2000

Focus moves from scale to survival

Inside Australian insurtech ranks top, Page 2 o Indian fintechs face test, Page 4 ® Market for microbiome research, Page 6

LOPYIIgIiL FAIK JYSLEITS LOIp., All TIgIILW reserved

High-Growth Companies Asia-Pacific

Pk

SYSTEMS

- -

o @ o

i 38 H
@ e g @®
S B (& |8 iz |3 B |8 |S

~ ~ b3 - 3 ~ S
3. |fz (32 (1, 3 s, 5. Bz (B2 1,
2 (&R s s 5 ® E 3 g f |ER s s § ® E
§ [ss |&s |8s |2R Rank _| company Location | sector s |3 |#s |Es |2R

425 6645 037 48 2004 320 G-AsiaPacific** Malaysia Technology 56 292 476 22 24 2008
425 n4 399 69 2006 k74) NatureWise Biotech & Medicals Taiwan Pharmaceuticals ns2 291 354 153 n/a 2000
424 969 348 n/a 2008 322 izmo India Sales & Marketing 149 290 13.24 648 266 1995
L22 1238 414 1% 2010 323 Geolocation Technology Japan Technology 143 289 “n 209 32 2000
420 344 126 %9 oM 324 Manjushree Technopack** India Industrial Goods 142 289 15631 7672 3498 1987
420 257.80 8532 310 2002 325 Inspiredge India Technology 135 288 266 13 260 2012
w8 1042 3489 42 2013 326 Agora Consulting Australi Manag: Consulting 134 287 180 087 10 2015
L1 2855 926 190 2005 327 Proof & Company Spirits Singapore Food & Beverage M4 287 1273 574 75 2012
410 251 086 36 2012 328 Press Metal Group Malaysia Industrial Goods n22 285 2218468 (100387 |5892 1986
408 1312 494 178 2013 329 T8I Motion Technology Taiwan Technology mo 283 mas 4920 n/a 1986
407 576 2% 2 0m 330 Forest Essentials India Fashion & Beauty 1nos 282 3229 wsn 627 2003
402 2102 696 43 2003 331 Globus Infocom India Technology o1 281 1268 &35 74 2001
402 187 on s 2013 132 llntegrs lodia Technology 1007 280 4532 12273 240 1
401 19.86 684 237 2002 333 Park Systems South Korea Industrial Goods 1091 79 3755 1700 190 997
401 794 304 64 1996 334 Actspand Singapore Food & Beverage 1078 276 132 0.61 9 2005
400 22 EAK) nfa 2012 335 Himadri India Chemicals 1064 273 34136 17386 932 1987
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AL RAREI01Y BE

Basic Contact AFM and DFM
Force Distance (F-D)
Spectroscopy

Force Volume Imaging
Lateral Force Microscopy
(LFM)

Phase Imaging

True Non-Contact AFM

L

g 25

e

s A

Electrochemical Microscopy
(EC-STM and EC-AFM)
Chemical Force Microscopy with
Functionalized Tip

A HoflAMef ofnjd

lon Conductance Microscopy (ICM)* )

(on XE-bio only)
I-D Spectroscopy

HI|/IFH/IYHE S8

«  Electric Force Microscopy (EFM)
«  Dynamic Contact EFM (DC-EFM)
«  Piezoelectric Force Microscopy (PFM)

M|H 4

«  Conductive AFM (Ultra Low Current and Variable

Current)
|-V Spectroscopy y
«  Scanning Capacitance Microscopy (SCM) .

«  Scanning Spreading-Resistance Microscopy (SSRM)

*  Scanning Tunneling Microscopy (STM)

«  Scanning Tunneling Spectroscopy (STS)

»  Scanning Kelvin Probe Microscopy (SKPM/KPM) also
known as Surface Potential Microscopy

7| AN A

X 1tsh

—L
[ — |

Pk

SYSTEMS

7| 8F
«  Magnetic Force Microscopy (MFM)
*  Tunable Magnetic Field MFM

g 9%

Aperture NSOM* (only on XE-NSOM)
Apertureless NSOM
Raman Spectroscopy (Nano-Raman)

Tip Enhanced Raman Spectroscopy (TERS)

Time-Resolved PhotoCurrent Mapping (Tr-
PCM)

EHE M

«  SKPM with High Voltage .

Scanning Thermal Microscopy (SThM)

Lpte %9 5[0f

»  Force Modulation Microscopy (FMM) .
Nano-Indentation .
»  Piezoelectric Force Microscopy (PFM) .

«  Spring Constant Calibration by Thermal Method

Nano-Lithography
Nano-Lithography with High Voltage mode
Nano-Manipulation
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Tapping mode

Non—Contact mode

Sample: CrN Tip Check
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Optical flat (80x80um)
om < 1nm

Separated X-Y Scanner
f, = 9kHz

Flexure
hinge

High frequency Z Scanner

Tip Cantilever

Cantilever
| Sample%ﬁp

Sample

Stacked piezo
actuator

1auueds agny

f, < 1kHz

Benefits
= Flat X-Y Scanner — distortion free image pspp
= Fast Z Scanner — non-contact mode

Copyright Park Systems Corp., All rights reserved Slide 27
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* 15,000 repeat measurements with one

= Sample: Fins with 45 nm pitch and 70 nm height

cantilever in 10Hz scan rate for 3 days.

= QOperation: Performed several days « Small roughness variation (10 ~ 1.72%) and
Operation sequence thermal drift (about 100nm for 3days)
[ Wafer Loading ‘4
704 ;:0536265 T Global Align E 1.2 o _Rq
i . o 10 o eme
o Slope: 0.00016 CorseAlgn x100 <o T Ra
_ 69.8- ’ - § 06 J ity
£ o4 |
%69_4 [ Wafer Unloading - é 02 oo
E 69.2 = —r 0.0 I T T I T
=l Summary Statistics
69.0 0 2500 5000 7500 10000 12500 15000
685 . s Mean §9.173294 Repeat no
6856 Std Dev 0.1812815 '
o Outlier mlght be caused by hlgh environment noise level: 0.6-0.7 A e s i 5000 ge
D 100 200 300 400 Measum:zntlndex GDD TDD BDD QDD IDDD UDDET 95% MEH” 591845D4 g T I ST E . .
Lower 95% Mean 69162083
M 1008

= Good measurement reliability, value of non-contact measurement operation
= Long probe lifetime and good cost of ownership

= @Great accuracy in pattern alignment and positioning

Copyright Park Systems Corp., All rights reserved
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 Lateral gate all around (LGAA)
Vertical gate all around (VGAA)

« High aspect ratio (HAR) structures

Ever decreasing dimensions™

Year 2019 2021 2024 2027 2030 2033
L L L L L L }
I I I I I I

Node nm onm 3nm 2.1nm 1.5nm 1nm
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d2 ERE ot 71 2 53 20k
Lt CD (Critical Dimension)&™ I L|C}.

X EAOAM EXt0|E S

TZXRSO| HIEH 7F AMCHZE 1} sidewall ZtE U EHIF T A2 HEVIE T2
X=X St |__| |:|_
= o=
Line Edge
Roughn§
——— LineWidth LER & LWR A

Vanablllty

Side Wall Angle
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: 300mm Wafer =

*  Defect Counted from SP5

: 16 Points

Side Bump i [ Bridge | InTrench

X 0085 GI 308 ohsined L0TCO1.E08  nemeoalqeiM 3008 OF SO8 wioH AS8E 01 1o

qmug 81AE I 80 39 2225 01,208 X.YT2r Gl 208
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*  Width measurement capability of each Modes and Probes have been discussed.
[NCM, MCNT-150): ~ 40 nm / [PinPoint, SSS-FMR] : ~ 30 nm / [PiPoint, MSS=oft] - = 20 nm
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Stiffness Measurement on Muscle Fibers
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Scanning Conditions

- System: NX10
- Scan Mode: Non-contact,
PinPoint mechanical

mode
- Cantilever: NCSTR
- Scan Rate: 0.5Hz for Non-contact
- Approach/Retract speed: 2ms/2ms
- Pixel: 512 x 256 for Non-contact
256 x 256 for PinPoint
- Scan Size: 5umx5um for Non-contact
2umx2um for PinPoint

-24.1

Stiffness |

4




2 /] I X}e10| A =73 - Hybrid Halide Perovskite Solar Cell P‘”’/b

SYSTEMS

* Local I, V., I, are measured at their native length scale (10-100nm) with PinPoint
Photoconductive AFM.

Topograph b Short-circuit current (I¢.)
e L .. 30 )
’ 2 Spatially correlated
> o N . he.:te.rogen.ei.ty in lec gnd Voc
= 5 : (. within individual grains were
& - -2 IRE observed.
o . ¥~ ‘ 12
.V : r ” 9
o 7)
.T. S 3
. \ ~ : ~_,_ » 0 .
S NX10 with glove box

c Oen C.II‘CUIt volta (V (N, filled, <1% humidity)
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Alex Weber at LBNL
Sibel Y. Leblebici et al Nature Energy
DOI: 10.1038/NENERGY.2016.93
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Atomic Force Microscnpe
Atomic Force Microscope
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The Kodak Camera

“You press the button,
zoe do the rest”

OR YOU CAN DO IT YOURSELF.

The only camera that anybody
can use without instructions. As
convenient to carry as an ordinary
ficdd glass World-wide success.

The Kodak is for sale by all Photo stock deaters.
Send for the Primer, free.

The Eastman Dry Plate & Film Co.

Price, $25.00 - Loaded for 100 Pictures. ROCHESTER, N. Y.
Re-loading, $2.00.

Photography
}\]- ‘g ( = lam) Slide 39
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Global Communications & Activities

= Meetings, Exhibits (2020H 243]) &7t & Workshops (2020 153]) X| & R BANGEE EYt it

INTERNATIONAL LINEAR ENHANCED SURFACE

- 7% 9l Webinar Al (20203 283] AlA]) NANDsciew n.?m.‘. %xwﬁ"":sﬂmzﬁw

RESPONSIVE HYDROGEL

COATINGS FROM PECTIN
POLYSACCHARIDES EXTRACTED

FROM ORANGE PEELS

= £7|% NanoScientific Magazine >

|
-
ROOM TEMPERATURE v
m g;lslll'ﬁ_'gN 2> ] MAGNETISM IN A FLAT 0°
z ’ LAND - TRANSITION METAL

PARTICLE ICP-MS S NANOTECHNOLOGY DICHALCOGENIDE ».5 POLYMER BASED

ANALYSIS FOR ! AND THE SEMICONDUCTORS 5.6

NANOPARTICLE ENVIRONMENT: p.1s

REDUCTION IN TOOTH WHITENING STUDY

SEMICONDUCTOR USING PINPOINT

FABRICATION 5. 13 NANOMECHANICAL MODE
. OF PARKAFM 5.12
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NanoScientific Conferences
Scanning Probe Microscopy (SPM)

Introducing the NanoScientific Conferences on
Scanning Probe Microscopy in 2019 - six separate forums held across six continents,
presenting the latest in nanoscale research and applications using Atomic Force Microscopy.

NSSChina NSSKorea NSFEurope NSSAsia NSSMexico NSSUS

Aug 05 - 06, 2019 Sep 11 - 13,2019 Sep 25, 2019 Oct 03 - 04, 2019 Nov 19 - 20, 2019
University of Tianjin enter University of Bologna National University of National Autonomous SUNY Polytechnic
Tianjin, China Bologna, Italy Singapore University of Mexico (UNAM) Institute Albany, NY




