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Leader Of Vacuum Technology

" YURE|HF2 S S

J0
me
10
pal
ORI
N
>
gl
Mo
N
104
14
I
I

" Leader of Vacuum Technology

S| ALEH @ YWE|H|E

CEO Al CiFO|A}

22| >
QI 18 MH|A : CS & Sales
olgl : 157H

nx
L]
r
H

2002. 3.23

XIAE| (2HE)

>
e
H

r
]

HS.
66l (13,258,256=F) S X|HQI(0| 2 HAIA)

—

e

1,755219 (2018.12.31)

'\

Hi K|, OLED , SOLAR,

URAMAG AT ZHE, PPS

AN

o MH|A : CS & Sales MH|A : CS & Sales
7= A SH1Z 681 UxIS) olgl : 45 (u}Zd4H) olgl : 16H

ox

AN

XA (H EE H2)

4007 (4 HAIL31EH) e

O
e
[
>

AN

ofot
El
)
Ral

www.lotvacuum.com

M A & Sales Q191 : 30H
2019 Investor Relations 3



1.1 S AISE Totvacuum >

AQEIHEL H20| XM} TOHS FH|SH= 012 O 2, O DEH(Q 2,400d), SHd MH|AME] (2F 500H) U
T RADME S0 £ME0 e FU AYTS ST,
Al AR CHH| B =SHe] MAFA C

MM L= O L= IAE-I
S{X OFtA 2 Xt CHH| 6H D (AAL C
— L-LOOOoO -

S SE F7| 244M 0 2f 17,0008 22| S
BXIE Z=/dstn Qo 201944 ALt

S AMS A

[

o

(871 A XRE, %

J
=
N
(=}
(=}
o
okl
S~~~

2019 Investor Relations 4



=) Lotvacuum >

2. 88U X X=E

Q AHZ

O -

ajo| 2 Em S 3,960,788 (29.9%)
/
N 75,3623 ( 0.6%)
AERL

419,865F ( 3.2%)

1,415,380 (10.7%)

892,651F ( 6.7%)

6,494,210 (48.9%)

13,258,256 (100%)

>
I
ret

g2 20181 12831 7|Z02 3 HS0| YS +

2019 Investor Relations 9



e ——

3. 83 X VIS3¥¢S Totvacuum >

Ao 7| AW, o 170 HAte| HAIH T HIAIl £ Leybold Vacuume)
DuraDry(Zd A ZISEHZ) E5{3A 251} dM7|=2| qi4zt0f 7|0t £ AL}
Dura Dry 916 7|& 23} HY 7|=4dY &M

ot 7|E
cEBAEEY B J|a *P |
- 185011 - M| A|X| = TIZ3|A} Agd | =8d | 7IEH
=) Leybold Vakuum GmbH A&l Screw A7 7|& d D Y
= =
- 1879\ - H 7} 0|20 i 2
Leybold Leybold V:kﬁu!:kﬂ}gu %l _Ig_rg Hybrid screw 87| 7|= 9 9 o
LT 2 M3 2y Balancing 8}| A D 4 ) A
XM
E_:L);;E:j; Rotor dynamics 3{Ad D 9 1
Housing & A D D )
20024 6
AT mAFYS Ol & ‘ Hoj=E Md D D D
Blower lobe A A| D D D
- M3l 20024 6 Screw Type Rotor X|= 9 9 o
- 20024 - Rotor (3|F ) E3 " ""f Blower X| = () d ]
A ARAIRH BE= (Manufactu- —
= = =5 ring) NEHZE PMAC M= D D D
. 4 7tsl2 ESF MK
;ﬁ?,;"—;oﬁcf}a che PMACH|0f inverter H|Z D > D
* 20064 - EcoSL XIM|CH X = SBHE XHH| Test 58 1174 m| Euf Ajof| o > 0
7187|& XM e (Application) | cj3t ojo|E{ &4

XBPIE: O meds) O (48) 0 =B (2.0 CIexd)

Source : Li/QI5 M2t U DAL QIE|SE

2019 Investor Relations 6



4. WHER XS B

Toean >

eH M= H SE (=224 Y Fabrication £73)9| LiFE2 ISAEZE ERESIH,
Fore Vacuum G S ©E5l= SA AMZISHEE BE SHOA HEL22 AIEE|= = FH| YLICh
HIEH HX 2™ 9 X2 3tA
L §R A BB £2 ME B
oA 3 H = BHEN &%} H=ZE =& 3 At
(21 244) (Fabrication 2%) (Assembly 2 %)
1. 2. 3. 4. 5. 6. 7. 8. 9.
o A ofA3 ME Wafer EH miEH ¥ 0|2 F¢ CVvD HYj Chip H|%t a9
e s I
s MXg| 2 e OfA3 X = : * EPI Wafer = Etching * Ion > glst : * Metallization I {* Test * Molding
H ! P (Mzp o implantation  Z|4SE D (@& [ o0
[ e * Diffusion (CVD) : INERE
e e TR e mmmmmmaaa . :
* PR coating | 1]° Sawing
smm————== mEmmmmEmEmmmmm————— (ojm =T
* Development .
(&) * Die
bonding
1 * Wire
bonding
________________ 2
I ———— il & 1 | I ] ]
i £078 go(~10-12 Torr i . B " =7 S mae
L essssssssssEsEEEnEEEEEnEnEEEEE I I ‘_u’. - = h 0-". - v L [ oy, d""
:lEg % ¢J(~10-7 Torr) . \/ A - i \k .
[ A L \
Fore Vacuum(Ch7|2~10-3 Tor) | pp gerjes LD Series ‘HD éeriés ‘ GD/GHD Series XD Series RD Series

2019 Investor Relations 7



4.2 XIZMEIIO| & Totvacuum °

HEEH| 2 CIA2F00] M= SHEHUHM 71 Bo| Ar8k|l= HSYLCH”
SN HE QY ASHZ SHE AR5
(£t : EA)
Dry (Z14])
> Turbo Cryo
Process L/L
- Z(Photo) 2 - - - N
grak(CvD) 1,500 230 300 - HE
ST
g-0F Metal) 450 200 150 100 f
Al ZF(Etch) 1,330 530 400 - A
=t AH(Diffusion) 580 85 - - 32}0[
o 1T
0|2z Q!(IMP) 120 25 30 - =
7| E} 35 135 60 -
A 4,017 1,205 940 100 i s '
Fl) 2 Y= AetFab 7| & SHE A2
C = = ol A o
A XM =8 X2 2 HH Qb= ARO|7F US = US £l 2 R o AMFIRET

Z=2) 20054 K| 2= Dry pumps F 1,9500H 2=Z=0f| A SIX{ 2F 6,300CH
TRz St

2019 Investor Relations 9



e
I —_—

5. QM= Lotvacuum >

d nolog

Cl2ko| 3 ™HAS T} 11.29| Harsh Process0|| et DD Series2 5 E
d

XM= H|= (LD Series, HD Series, XD Series), Loa

Lock8 H|E(RD), CH & H|Z (GD/GHD Series) 2t Y& #5stn ASL|CE

20034 ~ 20064 ~ 20074 ~ 20094 ~ 20104 ~ 20164 ~ 20164 ~
* Split Flow * Hybrid Screw  * Hybrid Screw  * Split Flow - 2ct 7} mrajo| ° Hybrid Screw  * Multi Roots
HEAIO| Screw X} EH Xl EH HtAIO| Screw Screw XJJEH X =4 A XN Y
g « XXM/ « X3 / Harsh HE ‘e L= * MFJA /light < XHH /_Ioad
* Harsh Process0] Medium Process ProcessOj M2 * L2 L|= e HE PI‘OCESSO'" H&  Lock, Light
Gradeo| gtet  Jhs# FERE: Zhsdt SR S
o

___________________________________________________

w‘_ErmJ

2019 Investor Relations 10



5.1 HD Series Totvacuum
HD Series= &5 AMEER 28 x| XA SHE HA| ZDHD" ALY 43
= HE 2N LR DS EEAA U EY B A4

XAl HE e YR RME SIIRE R MM 2 1t
XA 7|==5o 2 7Lt MK Series BoosterS 1|50 2tF ot 345 S

HD Series

* HD120
=% . HD600 (1T} LPM)
= HD1200 (25} LPM)

= HD2000 (3% LPM) CH
= HD3000 (5%t LPM) 9l
Booster =43} T

HEEX 71S0HY 7| RS

MK Series Booster (X}H| 7j2h

4 (2007'4 9¥)

2019 Investor Relations 11




5.2 HD HIZ2| E&H Totvacuum >

o = Leader Of Vacuum Technology

Rotor Housing Simple B E A% 1=
- Normal & Heating Type 27}X| -7t Hojgo| e 9= XAA X
- BXtS Rubber Heater2 G5 & kAt - Asigt

- Hlo & At LA Z weak point XA S}

152 Epoxy Molded 2 Ej

-G R 2| ™AL AO|Of| Sealing
Cang MNAHdl0 1as A

- No Gas & Oil Leakage

- Water Cooled Motor

Short Impeller Technology

- Powder n&HE X A5}

- Impeller Clearance Z}HC{

- Bearing X|X| & 7to| Z0| =4

Al Casting Cover

- SUS Tube OfEEOZE X Ct3}
- Oil Cooling &8 &4

- Booster Temp Control £0]|

2019 Investor Relations 12



|1 oo

HAIT|S (RE) lotvacuum >

AR HEO| Y47|@2 Screw Type HENO| Rotor(2|HH)2
Z7Ab| CHEFE(ZEIY) 26 HCHs Harshgt SHOIM2| L{740] #ofkh
M50 % FUHE AME 7SR QYLD UBLLH

[ @ =) M H
e - Multi-Staging Hook & Claw
XFA] kg
AZMz e Hot [Rot or Type ]_[ e ]_[ Screw Type]_>
Roots + Hook Multistage (- Sttt speed/RPH Vory igh-speed
and Claw I 10000 £ rotsand g

;' ----- itz WON s
‘ claw and screw.

Oil-sealed rotary e
vane direct drive 0 O

1000 - !

Conventional Lo\ 2o N
Onégpe\lfvma ) : N, ¢ . QHotary piston :
: RN Oil-sealed rotary E

vane belt drive i

100 | ‘

1930 1970 2010

v .®
REETTY LA

Year of introduction

2019 Investor Relations 13



6.1 s S8 X 88 Lotvacuum >

" ARE|HIES| RE HEF2 Screw Type 22
Harsh 3 (2tgh=, 712, F420| B2 CVD S O3 FE) 0

A|HBE WAOE 52 MQES HO|D YA

et
rA

%+ 9lch.
= 7HX|1 QAC}.
EH % ClAZY 0| SHUM F2 ALEEILCL
| = (application know-how)O0| &  S}LC}.
Zl= (overhaul)0| =  S}C}.

[

-~

r

» Okl 02 J
o HEerd

e

orfirorrjo

_,_
\J

)

OOOO0n
Okl OK! HIF FO me
T %9 oy

ox o rjome rx

0l0
Mo

’

« Split Flow HFA! x| EH
- 3% 248 2| 80|

=0|%, gteby Hhgo| 2
27 (Harsh Process)0j| 24 EQ

* 3letE, 72, 2420 B
CvD(%9}) 3780 =2 RES 2Y

2019 Investor Relations 14



o

6.2 Profile Designt E%XH H|

Dry Pump Profile Design2 3| 3™7IA7} 81442 RoomL}jojjA| X 2|E|&= Single Stage
S87t27F 2] 7HS| RoomOjA| X 2|

Single Stage ]
b

GAS IN

|
L L L[] [
//////////>/

Single Stage Design0f| &= Pump7} $=8sl= Y
CHZ| ol 7p7k ™ %[, CH7|20M BOHE =5 S7t5t
sheof 2asjof 3= Yol Yol BHO| WA= o 2 Ho| Bay

Yol o

> GASOUT

rot

FEHO|| =85 OF Sl= 9| 2F0|
ulti Stage CHH| o} X|2 2 AH| M3 oL}

tLES| RoomOj| A Gas2| X E|7} 0| F0] X[ 22
I BAS KE e ot

Z

OI'

0

GAS IN

= Multi StagetfAlo = Lt50{ FL|LC}L.

\m

Llotvacuum >

HE Al
o=

I

GAS IN

LTI,

Multi Stage Design0j| A= Pump?Z} =385} =
CHZ| 2ol 717t Z[CH, CH7| oM HOR 5
2zt Room® 2 K 2|5= YO| k0| HAE|L}, 2t
0|5 AZ7} Powderz o3l 71540| &

Uel o
=
=

Ro

[o Strjo

o
2250y
omSo 29|

o
=

GAS OUT
Stage5

s

Stage4
Stage3

— eHHOj| =25l of St= 2| 0|
Staqge2 °._ oVl TS = o
9 Single Stage CH{H| 2AtE|O2
Stagel AHI x-|E=|° |_|-0|_|-

GAS IN 378 -?'-’.‘_"E X2| S=20| o}z

2019 Investor Relations 15



Totvacuum

Leader Of Vacuum Technology

~
B,
1z
Pa
OH
1]
|H
10
=
g!!
-J
A
e
o>
iz
=
T

H
=
El

Sk 17777 gate] ARz

Rotor 2 P ——
Housing, B8

o0&

1T

¢

WS HVIZRE G V7| B2V 20 28t

Lo M o
o =] o O @
* Harsh 2tZ0|M L7+ 1+ Harsh 2Z0i| &gt
oA
T

23 Y A oY
OH BT KOl B § O 7N DHE B
870 g8 °g 7ty

-

———ree—

i
I
i
I
1
I
i
I
i
I
1
I
1
I
1
I
" S|MNO| 2AS A |-
X| I
I
1
I
1
I
1
I
1
I
i
I
i
I
1

2019 Investor Relations 16



8. Eci=0I A AI2AE

=87t2 J7L 7|12 He S 2#E917| of WE

= HEE of 2= AFME o

S A|/C|2Z20] CHEHA[S] M=SE o CrYdst 3tetE - 2| ALE
VOC (volatile organic compound) & PFCs
(perfluorocompounds) & X| 25t 22 HiE 24
OJMTiE S Aozl cit 383t — M3™ =Y
M AL /S8 0jEts 22 48 571 =4

2t =9 =HE| oHg H Mg

ArE 38712 Soiof| ofst of 7| WE © 2F A 2| FH|e| cidst

o O

[0f]) LCD A= 17} LineO| M Hi{Z=E|= SFs GasZF : 2F 6~8 ton]

Creh Yt MU, AE 2SE, &8 S) BOFM TS A2

— O O
ol Mg - 2T, HotA S Y 22X 2E 28E M2l 1t

JOlA 2| NOx, SOx & 24t 2F HiE =X

[Table] =2 7t20f cist x|+ 23} X|4$=(GWP : Global Warming Potential)

2442 Yy GwWp ®

O M3tErA co, 1
o Et CH, 23
OfAFSIEI A N0 296
FAESIEIA HCFs 90~12,000
HFC-134a CH,FCF; 1,300
IHEDIERD A| PFCs 5,700~11,900
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SE31E SFg 22,200

Z*) GWP 2001 : Intergovernmental Panel on Climate Change, Climate Change 2001; The
scientific basis (Cambridge, UK; Cambridge Univ. Press, 2001)
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9. Vacuum Market

Totvacuum

iy ] -] o o HE| 2tSF3El H A St ILst o =118t =
US7|=2 Aol MAUNMFE AT, SN, C|2F 0], EHutS, Lt utst, g, SFust §
Cl712 7Hut 2 s = 1A
HEV|=E /EETE M35t Aol =& & =.-.-_—0F0II*1 E8E|1 YASLC
. Semiconductor DThm-!:tl.Im Instrumentation
Rough Vacuum Process Vacuum Industrial Vacuum AL R&D
Process Vacuum (non- Semi) Manufacturers
* Pakcaging . ) N ‘el . N . . N e
Chemical Vacuum Metallurgy Sillicon Semicondutor Glass/Web/optical Coating Mass Spectrometers Universites
(except Food)
* Central Vacuum * Petrochemical * Vacuum Heat Treatment * Compound Semiconductor | * Data storage(CD,DVD,...) | * Electron Microscpes * Government Labs
* Printing and Paper * Pharmaceutical * Laser Technology *TFT-LCD Displays * Thin Film Heads * Leak Detectors * Scienfic Research
handing * Plastics * Electron Tubes *MEMS * Surface Coating (wear * Surface Analysis Laboratories
* Pick-up and Conveying * Food * TV Tubes * Process Equpment protection, decorative,...) | * Gas Analysis * Space Simulation
* Medical * Beverage * Lampa and Bulbs * Manufacturers and End * Display coatings * Metrology/Inspection/
* Textile * Industrial Leak detection Users for PVD, CVD, (OLED,FED,PDP,...) Defect Review systems
* Paper * Refrigeration and Etching, lon , Implantation. for Semiconductor
* Ceramics Air Conditioning MBE, Crystal Pulling, etc * Focused lon Beam
* Freeze drying * Automotive (Dehydration, systems
* Power Charging and Test) * Elecron Beam systems
Typical Operating Pressure (mbar)
>1 > 1072 102 - 10°°¢ 1.-10° 10-3 - 10°° 10°°* -1071° 1072 - 10712
Vacuum Market Share
8.5% 12% 12% 38% 10% 11% 8.5%
EX : ISVT, AVEM 2004)
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10. Global Vacuum Market & Target Market

Totvacuum

N 51 (=] 1 =
AR SH2| 7|E U XN ZSAIFS 7|82 = FPD, EfYTX|, LYHIMAE ZISAE S
= | o = - -~ A
1 A REt 22E USANEE 37| SEAE2E 2351 sLH
== o RoW1)
S 2 XD A|E (20134) & A Sor=2|7t
e o o) RREEREE 02 SEA| = 013 301 (24%) 218 (3.6%)
RoW1), 1,139 (6.3%) RoW1) RoW1)53539%) | | wy ‘ .
e, 913 859 i ) 1,590 (22.0%) ‘
92,1427 (7.9%) (14.5%) (17.4%) =01, 1,092 (7.9%) ’ obAlO13)
=L
S
=3, 1,320 (7.4%) o=, 420 146 (20%) | 1735 (26.0%)

, MEor 1629 | (8.5%) 20|, 2,715 (19.5%) : EE
ole 9 9 o —
Ol = 2,054 (11.4%) (25.9%) =0 3% (5.0%)

829 (11.5%)
st=2, 3,377 (18.8%) o2 gl 82
S ' 7E X 982 (13.6%)
S A OFA|O2) w82)
=3, 529 (84%) 3,915 (28.2%) 1,905 (31.4%)
i
i
' omy 20|
{Ltoh 4825 (26 8% | 2386 1,725 (23.9%)
i OFA[O}3)
- 1
ot 3230 5,305 (38.2%)
(51.3%) — i OFA|O}3) o
' =22,290 (5.9%) 1,949 (27.0%) =0|
; e e e < : 2,375 (35.6%)
0|2, 3,822 (21.3%) | 0|2, 986 | o= 986 (7.1%) R
b 200%) | T s
j (200%) 253 (6.0%) """
< pe— »le e - > >
HE & A FPD ez | Process Industry Al4) R&D
17,961 (31.5%) 6,301 (111%) 4,941 (8.7%) 13,894 (24.4%) 7,221 (127%) 6,673 (11.7%)

\ 4

A

1) RoW: Rest of World (F+& A|Z L Z|Ef A% #2), 2) EU, CIS, 2{A|Of =L, 3)

Global Vacuum Component Market, 56,990 (100%)

A=, st=, &=, 2 ET 4) AL Analytical Instrument

&

80 (1.2%)
0|

147 (2.2%

Source: Gartner Market Statistics, Semiconductor Capital Equipment (2012), DisplaySearch, Quarterly FPD Supply/Demand and Capital Spending Report (2012), JVIA,
Statistics on Orders Received and Sales of Vacuum Equipment (2011), World Bank (2011)
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AXtAM o] QU EX[A =lof 2|5t AutHol ZAI[HSo| & Tiet g E ol Al iL|Ct
SEMI, FPD(LCD, OLED, SOLAR) & =L} 7XH ~1FX A|%EH
(Global Market 2F 7= F%d, Pump Component XZg})

=1 5 —
a4 8=
AL AL
HExN 5| ABM 77| 7|8 £ M4 =2 xlox
« FEAY LHE A0 OFE *5~7HE F7|2 WA} « 140] 1~23| F7|=Ql - EETH|te Hetd,
28R S5 e SMES 9 QX ES SH3HYol F1,
= Ol Z2|#|0|d =352
« DE HEAAEREA, « Mtetel 8l 7jEetel 59
LCD, Solar, LED, AMOLED ) =M, nH$Q 5 Crys . Xlﬁﬁilﬂl <a|+’é*,|&*el
e 7ts 9 =X FAHE 719 M
e e T (B2 B015%| 35% 5) P 984 WujAol=
« DE IXEG0| L IS High Tech Entry Barrier
cedEs 22 HHER
« L= OfL 2} 28X ¢l Cash Cow =W 7o
SHRIAE 2 7ts AAZIZEHI AR
- Y| F3to| £=3
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Totvacuum

T2 2016 2017 2018
% % %
KpAH 1,165| 100.0 1,531| 100.0 1,755 100.0
= 80 6.9 373 24.4 402 22.9
ESVE] 138 11.6 147 9.6 119 6.8
X L X}AH 286 24.6 190 12.4 214 12.2
Exj 341 29.3 454 29.7 521 29.7
A= - - - - - -
Xp= 824 70.7 1,077 70.3 1,233 70.3
AHEa 60 5.2 63 4.1 66 3.8
SEH|g 199.08 303.74 190.20
Hx{H| & 41.40 42.18 42.20
Z=ChA KA 6,191< 8,112% 9,3953
FIo=SE 949¢ 2,2474 1,633
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12. &5

2016 2017 2018
%
L 1,241 2,007 1,693 100
TES 1,064 1,651 1,371 80.1
rE 177 356 322 19.9
TESES [T 383 623 595 35.1
goio|Ql 86 277 190 11.2
M=o|el 93 286 196 11.6
27|=01Y 85 243 168 9.9
EPS (&) 622 1,846 1,242
ROE (%) 10.7 26.1 14.5
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shele FHYA Dfsto] ui x|

=HIS

S 619,836 .I mohpcta Q) AIZHHEE

561,840 =

327,324
298,270 =

218,024 =
204,784 =

5% 5% 5% 1.5%

3% 3%
2% 2% 2% 10094 100¢d
5094 g 5094
-l .L.l 3°%
10 11 12 13 14 15 16 17 06
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1. TE7|=0] 2%t O|fE= FAUXR?
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