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> AR RO R EAMIDE S O OO AR, R I AR 2R e S AR R AR
RO AT, A BEAE B AR oL & A3 21 DO 532nm i Zoie i s il KA
355nm = 266nm [ EOEH

> BOER AR BERBOL S BB, R EABOESS R B L ITE .

A\

O E B S MR, Wb BoLs PR ESE. M Q R,
A FIEIEL T AR SUSAE 23R G R TR Sbhr, ARl EE TSR mER 3 fr
TRo 72 EIFEE R BT a4 F & B2 E 2\ | Cristal Laser #na7 B 58 2 5 Eksma, £+
AR, AATEEMSE, BREPHAE SR KINTSA S ER S 78L&k, R
FRUBEONE, M RT DA i B O 8% 2 Rl A AR R, PR i A 2 S AR
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AR 2 EIOF
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2.1 = 2 OLED F Mg &yt R 7 Philoptics Mli#5 A I8
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PEDIEIFE =22 5 b 62%, =R E#H MR OLED J)lisk & ¥ As Fd e R o 25 2 A%

CO2 Bkt
PR 5 R, 2wy OLED BOCH B, Bi4iiiHl, Bl = A fde ot i s .
A= OLED f#tpi%kf5, Philpotics Bk 55 bk & J&

E% 5. Philoptics /=43

Laser Lift Off Cell Cutting Machine Shape Cutting Machine
WGy [ief =¥
: G DO
A A A

Pl(Palyimide)Substrate TFT Backplane Pl Pretreatm OLED Organic
Formation Production ZEIAED 5 Vapor Deposition
= e f
e A=A =
GRMiGlass femove Modug) LLO(Laser Lift Off) Upper Lamination Sealing Process
 p— -

—

Bottom Lamination

—

Film Cell Cutter

Flexible OLED Panel Manufacturing Process

RN Philoptics, [EILiFZRFI D
2016 4, W% =2 A3 FxPk OLED R T Mgi 58 AL, Philoptics i) Ui 1 &
AT, 2016 42 Al Bl L 1052 {276 (RMB), LMK 213.95%; I3 RE&FIiE

8711 J55t (RMB),
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B3R 6. Philoptics 2014—2016 FE£E K S FEIE R

Consolidated Income Statement (Unit : KRW billion)
Sales Operating Income Net Income
182,780 15,613 15,340
60,775
29,443
, 04
8,230 _ S
11,559 9,605

2014 2015 2016 2014 2015 2016 2014 2015 2016

FEFR N Philoptics, [ IL a3 mF 7 P10

SERifE, ARYEE P 2017 4F 10 A A fi Y 2016-2017 4RI (2016H2-2017H1), 25T H
Tk #okis F s, P e E i E i A KV, A 58.3%, ik 2.12
fekIt (BiME M 1.34 BkJG, HEUE A 0.78 ALK IT) , sl E ik i b £ & B U ki
Y.

B® 7. @R (Trumpf) 2016/2017 EEMERE

Apart from a few exceptions, Asian markets developed positively. Overall sales rose by

14.8 percent to €873 million (previous year: €760 million). We posted strong growth in South
Korea (up 58.3 percent to €212 million) on account of good business in laser technology with
companies in the electronics industry. Sales in China, our third-largest market, rose sharply after

EFARIR: Trumpf FE7R,  [5ICIERBFZE 0

=i

R, R E W ARSI, InE kR 8 FulER 9 K.

B 8. BRRHL 2011-2017 FEUEHL ER 9: BRRHL 2011-2017 3545

>

500

400

I
[ 200 E 80
g = 50
=
ﬂ/ﬂ) 200 Ei 40
i
fur m
20 n
y oy
100 5 g - 2 > :% g
0 3 2 = i W [ =
[ I~ <+ o o I~ I
o n o =] 0 — @
™~ ~ [ ™~ Eg M 20
~
2011 2012 2013 2014 2015 2016 2017 2011 2012 2013 2014 2015 2016 2017
FHPHIE: Wind, [ IL A DTS 00 FEHAENE: Wind,  [F TR IS0
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2.2 = E{#F DPSS B A FRtas1EA LLO HlFZRIYEIR

2016-2017 4F, = BB HRAEZ M OLED P ek # s IFL LLO (Laser-lift Off) Hif

BB (DPSS) Bt TRk . ML#ED THOLR, FERBOLHR MK LA

B, ST4edn, i, RIS M AP System iR, JelE A EEAMT AR
(Coherent) s> F#ok# UVblade %1, BAASHINEE 10 fiR,

B3 10. #8F UVblade Series tHXS %

System Specifications UVblade 250 UVblade 380 UVblade 465 UVblade 750
Wavelength (nm) 308 308 308 308
Laser Pulse Energy (m)) 580 580 900 950
Repetition Rate (Hz) 200 200 300 300
Energy Density {ml/cm?) 270 235 235 235
Beam Length (mm) 250 380 465 750
Beam Width (um) 400 300 400 250
Homogeneity Long Axis (%, 26) 18 1.8 18 1.8
Steepness Short Axis (um) 100 70 70 70
Depth of Focus (um) +200 +200 1150 1100

RN Coherent, [ ILiF 757 BF7E 10

HAl, =R OLED &y BotH sghilfe (LLO) & 3% Philoptics 24t , 13 ¥
e B EEE N (Trumpf) BRERBOCSAERLHE, 2016 4, =R A3 Brad /™ &ioe
FEHIFE (LLO) 70%¢h Philoptics #2445, 2017 4¢, i%HI#24 ¥ Philoptics $24t, =&
A3 1) g A v 4 13.5 05 ) 557548 OLED mitk, Hh 10.5 05 ik pigs 3R, A3 1) 7¢
OLED 1fij 4 il Ml i) 2 22 1k B3 o 8 5

BR 1. BERS=ZEAFM OLED HOtRBEHIRZHER DPSS HutSRmBRES FROLE

UPTSHY  Sejeldmch  ReEATe] TEHAHEM afde b L B »EH Dmo2s
Dec 272017 (Wed) &S vlinawc -
€tNEWS KorealT News | &

etnews  GreenDaily @ RPM9  NextDaily  CIOBIZ+  EnterOnNews

Internet  Communication Cemputing Policy Electronics  Device & Semiconducior  Entertainment

Samsung Display Philoptics as the Supplier
of DPSS LLO Equipment

Nov 01, 2017
share | 3 Tweet | J +1 Share L Korean Language
%

Samsung Display has changed from excimer laser method to DPSS (Dicde Pumping Solid-State) laser
method for its flexible OLED LLO (Laser Lift Off) equipment. Although AP System was the only one that had
supplied LLO equipment to Samsung Electronics in the past, Philoptics was added to a list of LLO supplier
and it quickly increased its market share. It is understood that Samsung Display filled its A3 line mostly with
LLO equipment based on DPSS method. AP System is also developing DPSS LLO equipment.

HHHDR: etnews, [EILIFAFIFZ 10

Z 1t OLED B niild AL TRmMEE 12 frn, HE/EIBENR LI E —)= 100nm JEHY)
ROWHE, BAARSDEBEA TGS R TTR, s dsmiks, ks, @
EROEH B HRR, STBUMRNER MR R,
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E® 12. BAREFHIE (LLO) ~EE

1) Polymer coated 2) Buildup of 3) Laser-lift-off 4) Flexible display
display glass functional layers processing on polymer film
PEATATANINTATTA AN i
TFT-Matrix TFT-Matrix
Pl film Pl film Pl film Polymer-Film

Carrier Glass Carrier Glass '
il i Carrigy
G,
Laser-Lift-Off e,

HRIAJE: Coherent, [ ILIEABFIEHIL

ZRAEAH—K L OLED etk B rg ik, HELDT) A3 BRI EREMK
PEIRG | SHAL) R, EBOCRHE IR, FEARBOLES B RUEY T HOESS LW

2.3 ME M4 OLED BRI ARBIHES @ MmIEL M F R FrI =N

=B & BHhij OLED Z M & /- iieH iy — i i 7% . Philoptics & H OLED =2k ol 15t 7% v [
BB R e i . 1f 2321 OLED MO H B 4> TR S 5l ik
%A MAT (Coherent) - AP Systems —= 2 , #i It 5 DPSS #ilfE & 54 ARK F -
B - @ (Trumpf) - Philoptics- =&, FifHRATZES S AEIML,
ZHIFE S AR, S5 EER /D, OLED #Hifdg ks, REFEAMH,
WA T ISR S AR L S5 5k, W APl S 5 A BN S b AT g, AR
JE A E AR, —l it AR K OLED BEdH M e Bk A5 5, —Jtaliid ARk OLED y=2k it i
(SEFPN SY -

2.3.1 @it RE OLED FH B REAHEEEMNEEL A FRENERE

MIEFEE IS, 2017 2B EEF LTI OLED Fxk A 4.04 ¢k, HpZ Pk OLED
A 1.334¢hH s MmiF 2022 45, BHaeFHLHZRM: OLED k@ 7.2 ¢k, FMk
OLED B ¥ s A Re F LT B E R,

E% 13: 2016—2022 &£ OLED REH &2 B 14: 2016—2022 FHILF M OLED FHEHEEHM
1200
150
1000
800
E i 100
I:lﬂ 600 E
by Qm
H 0 8 E
400 2 £ e — # 50
200 - :
. % £ 9 & 2 8 3 0o B 2 g 5 g 8 &

=
2016 2017F 2018F 2019F 2020F 2021F 2022F 2016 2017F 2018F 2019F 2020F 2021F 2022F
@ RiizoteD @ ZHOLED FFHEZMOLED

PRI BEETETS, [ETCUER DTS 0 AT BEETETY, [HICUEFET 0
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PR 14 7R, Btk OLED 7= e i mlde JU1°K 4 2018-2020 47, 4347 i gt e ¥k OLED
Bkt B 490 1.40-1.56 L),

2016-2017 4F- 1k OLED Bk 99%#8 th =2 Ak, A3 L) HITH R SGE (L 2016 40
Philoptics 4ok 1" K%y 9.5 {LITHE WL, SRAEROE B & ik EE R 2900 3%, X e g
W 2850 J5 oL, % HEBN B L SLRINR T BRI BB R0, BT P40 A S i o I
%, s AL TR R TSRt OLED AH% L 55 25 i il R I BB s Rl S5 e AR 15
PR, Horp 2018-2020 4F, PREEGHE ZME BoR AR RERR, X S IOE R IR R
Kiggi.,

E®R 15: 1% OLED BN IRELERFROIEREBN

6K

n
-~

AR 7T

3K

FEIEOLED S

2016 2017F 2018F 2019F 2020F 2021F 2022F

AT ETEAERTIR L

2.2.2 @13 KRKJLE OLED )8 T E R BRI aEB RS

OLED A= T &4 AhiiE., HEMGFE, AHEAEREIE, PEARERK, FEIE

H,

> HIEAEREE, AENMAPLEE T RENRRIREER, BREMABR T TR
AR 2 Stk (LTPS) MR E WA, B SAmEh TERE (28
ZIFEHEN) W5 TFT-LCD mAR =22 el, &It HsE T,

> AR, R TE N OLED #HfZ LT EZ—, HATHAZAHR Canon
Tokki ZEWi T 1% LR Em e s fikdh, nl LA v 8 g e PR BE .

> SRR,

Tokki FIZE NG TR INE ., —HLERIRE., REILE BB FMM(Fine Metal

Mask) I [a] e g T Hill B i AR 14> HE 3R, #en] LA SE 2] Tokki Z8 85 HLI AR B R &0

Tokki ZK#EHLA T ¥ OLED it (QHD) Ay T &,

2016 4F Tokki [F=fe A 3-4 &, 2017 4F K 7 &, Wil 2018 4E3hn%] 10 &, A3k Tokki

ARy ke 12 5 KA.
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HRAEZR DEHLH NS DU L S RO B B, — B 2R BEHLA B FY OLED y= &k EHOL S Bt K4
W& 600-700 J5 8 Gk HOBOE A A, HR A Tokki Y7 B3l il %, 2018-2020 4, ZM: OLED
PRI O S A SR 27 6000-8400 J5 (AR5 AL IR W 4 5K ) o F oz A0k
B R M 20-28 1L,

ARA 34, OLED MyJEIEBIA L H£574 3000 12, *FRiist s $e AA /DT 2000 12, 1A
Ot 60-80 fZTTHY AR ar i, KRMES BRI 3%-4%, [EABOLES GG RHE Ly
Aed . HER T BRBOL R, JEE M PIHRIRIL,

3EMEJRNE

R AT AR, BiE TS, DIRAR, EHEGREAR, F
Yydgan 2 —J5 /et AEBOEE A a DX P % O He b A

ER 16. BRARIFLEAZREERIESR

35000

W NBE TS

=
=

T S RN S I .
0

RN Wind, I ILIFH RIS 0

2008/2009 4F- 2y W] E Wy 70-80%3K H IS5, ZaRMEHLE IR, 2"l 5532 BRI,
XFRIAE 2012/2013 45 H BUAH BLFEAR . ARIEHOLAS T U Al RS O & 2 mlad & R E ok
i, I T R BRI RR G 24 (25%), 34 (50%) Fn 44 (25%).
AR RO T REZ) 0% 3-5%,

2016 AFEE i S E WOT UG Podi I, B R E 208 2tk OLED BURik& i, 2017
4 iPhone X HrM T L ZR5IARIB BT R . FPC R LR 55— By
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HRYE Z Al OLED 7= £k i Bobf i PRI TSRO . A A RIAE— AN RIS BR, Rk
Bridiok, HEWZ RS A NEER 16 fi7R, 2018-2020 470 OLED i /Rt &1
R, 2018 4R )5, AR ERTE SRR, 2018-2019 ARAR LML MR TS T
ROPHER TR A G K,

A FTHERBRIERE , 7 mN A EA R

._l

AL RIS, SRR ARG AR A B AR SC RS 1 25

A

4.1 R RRRE R (ROL &K TGG #1 TSAG)

bR A TR BOESs . RSLVRERY — AN 7 il il AE A R 7 1 B, AR
FR R 8 G 0] g 0T SRR ST 0 B LA 2 A 1 ) TR A5 15 . I RS 1 8% i — A 45 B (% 1Y
TEAL S HEE & 70— X5 2 L B ) Pk S 4L Ak . TGG il TSAG J& il Vi hr 58 he e o3 55 P 1
a REE A o

2 RMETGG 1 TSAG fi PR Y EE Rl _ETF A 5 85 08 B 4™ b o JCEFBOLEE D BOL S Bl
R R R, ) Z R, ERMILVEBULT R, HZ2 BGRR[0,

4.238 Q FFRRM, PimmmLE

P Q JFXR R BOEH P E AL, T Q AR BB K R s LR E F5enk, I Q JF
K 1 ) 2 PR 40 SO 23 i 1 b o 5 B A e A o % . Hovb Q AR fig B O ok e i
PRl R 2%, TR Q JF% ik 4 B ISR I 1) Q B S BRXH G I Bk o 0 JEE B . Ok 2
3L AR ] RE S R BOUR e SRR o RS TR K o T8 i FE 224 4 — B ] P VR G 1 B
i Q M, FEARBOLR BB A I b LA HUR B R BE AW K s R P ROR SRR A B I
KEFZOR MR IE DRI Q 18, WeWR#E R A BOEIRY, RBAMREREPRIK, Ml
FEZEIR P ST . PR EIEE TR,

— i ok o A O , BOELEE TR IR S RS R (107%), WEE 17 pi
7, SISO R IR T SR AT R, AR AR A 0 1 T 2% R 1 bk B A W Ok el SO BUR
RRBENE, T8 Q JFEi i FREAFFRATT AT LIARAS Bk o SEBEAEONRD R 2 . WA TR Ik FL R 2R
BRSO SRR SR TOEIR, Il A TR MOk,

BR 17 BotepkdKE

Pulse width FWHM

T

time

ower

54—)-»5
p-t-p time
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TR [H T A OIS0

P Q IR BOL BRI EE LA, M= (GOOCH & HOUSEGO) FERA B Q HFK
R LR

R 27 2017 43R (AnPE R 18 o), A% 5 Tl —m 45l v v s 8 6 I P g b ik g
K, AnlscalEik 1.12 {2558, Rk 30.2%, Hrisk g Tolk 4 6430 7 9%, FLb
Mk 57.4%,

ER 18: HEEWER

112.0

+30.2%

2016 B6.1

Industrial

(Emillions)

Aerospace HISTORICAL REVENUE BY SECTOR
& Defence 6 4 . 3 (£ millions)
(Emillions) 57.4%
P ———. Industrial
3 4 9 Life 2017
: Sciences . 3
31.1% e
Scientific \
Research : 9 s 6
(Emillions) (3)
—_— e 8.5% Aerospace
3 3 & Defence
. 2017
3.0%
REVENUE
BY SECTOR
. Life Scientific
Sciences Research
2017 HEA 2017
39|
29|

ZEFH N : GOOCH&HOUSEGO, ML iF#F 76 140

A AR Q JF R BUIN A S UL T A6 i A el o b R U ATl AL . AR AR =5 Y
EHUWCHORE, W Q JF3E T 2 [l s KT WOk dh AR S,
2 RMEP Q FF5R)™ b BURBUS 280, ™ i BT, AR EROL S-SR £

FEER, RRETHYLE, 568 ERESUBIIBARR, 2 nlBOCH TR R
R
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5 REY KR iRt | MERNAE

5.1 FREY KRS, ReEWEEZEEMN
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