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Optical sheets with apertures on the opposite side of the substrate are designed and analyzed in order to use them as high
efficiency light concentration sheets in LCD edge-lit backlight. Formation of apertures by self-aligning exposure were analyzed
for the microlens array sheet, pyramid array sheet, and cone array sheet and the microlens array sheet showed the best
performance for the formation of apertures by the self-aligning exposure.
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ol A7 AarEw ek olejow metv= Fejo] 33}
9 2% ofdlo]2 2 2ju] = A|E(pyramid shee} ¢
F&(cone) 3xY FLRES 2= cone sheet™s A+ Eo]X]aL
Qlt}. £3|, MLAX photoresist reflow 7]&-& o834 £A|
Aol 1ol AbAA] it g0l Hakel] i) &
oA FAHoR 2A) Sk

wEN EX mulelg LCD BLUS) 4%, A4 A2
U G 5 44 SES 27o] HRe) A
o= %o Aofzts 2w AAHL. olefst B4 sfalA
A7 A7He] ZelE AE 232 AR pEoR uat
3t dual crossed prism sheetE ANMLI|A] =2 2] B9} oF
40%9] %5 57 AoFzkS AT Prism sheeti B7|7}
o] 9004 18] 2R =g IASHANL HiHor F
= Aokt B oMo 54T FlE Haz QIR I A
S7F A= A7 AL Qlok ERF e EROIL HUE Q) o]
ARG S ARgSHEA FAE F=E 245 Asid= A
St Aloftol = & kskal 282 ARgShoof jith & A
A= wiHe] S AXde =N T A HFAES A
GolA = Ao ZeE AES diAlstaAt skeich e
NS AAskal, dHo] MLA, 9j2tn|s, E+= cone 59
F TEReS wo2A A A AR gl Sl =
& 52 3ol Bagt AofE @Ade 4 Sltk MLA:= 7]
w2xoz #l=ol7] wizo| i iTe] Z7]E microlens ]
A7\t 2k, wid fTe] %S microlens®] 23
Aol FomH FaPFol TARRE B WA AA 10%= o]
w2 Alofzte] 7128 EelE AlEuT 256 L
57 PR SAels ANE ZalE AEe) oF 70%9] 44
JIEE DA AoREE oF 1005 AR/} HEs A7)
a2 9lrk o] Atk Tt cone@Ele] W 72
0] 9 microlens KTh= e WA Bejoj} o s
SRR AT 7150] Q) el W TS Ao RA
OF 405~80% APO]9] Alofzke @75H= BLUS| HHAER
K] 7158 FHsiein moick e A Aol glof
A A B P28 2E e ATeh Aee] MLA, Tzt
B cone 59 % 722 Aole] 4Ust 4ol Ham
sh7] ol btk g A A e(selfaligning) WA
A homn e T Aelo] e AFAe] e
2 e 4 Aok ek 2 Aol A MLA, Tl
cone sheet®] 34 A5t A AE EAS Light Tools 22
91 o}gst st AlEOIAS Falol I 24 sk
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2.1. Simulation Model

Dual crossed prism sheetE 7|50 &2 34 MLA sheet, T
2}1] = sheet, cone sheeto]] TRt 42 9% 9l AJopzto] 54
< ¥|W3l7] 934 Light Tools FsHaA T2 IS o]&
a4 13.5¢12] =9 28 BLUO|| tj3t A|Edold mae

YAy =F IO ZE= 712 2743 mm, A= 206.7 mm,
57 0.7 mme] PMMA 7|22 A48kl o, =3ko] s
ol #¥3t & 24} I BEEZE FTE microlens array
= Bezier X2 2|3}tk Microlens®] #2-& ¥H74 0.1
mm, 0] 0.025 mm ©]H, Bezierd|x] ZZA-2 weight 0.41,
bump 7§ 550 x 414 7Hict. =g shHOl= HARE 98%,
AR 15529] Gaussianilet WRAFDE-2 HA|slo] ol
HolA|= o] = thA| REALE A shict. =gdsme] AHe
= B 155, B3RS 90%, AR 10%2] S EE A
Aeto] FUEE FIAZIEE SHTE B3 Fdo=mE= 4
o] 2743 mm, Y7 0.5 mm, 5}7] 1000 lumene 714 3%
oh W= 3FW2 Fresnel A2]E sfo] AA| ol sHofA T
Aotz whakg 2 Bukgo] A4 EEE shglon, skl
FAol Y Hofl §&E= Ul SIE 5000= HA
sto] AlEd|old 2o ok 3 SAS 243 sHe = sl9i

Agelold Aake] sh4je] glold Flme] Hrjgrarts E
At A 3}l 4] A3 == dual crossed prism sheeto] Tt
Adigk BlalE F5lo] MLA sheet, T|2}0]= A|E, cone sheet
9] Z}3|%= E3L(angular luminance profile)?} A|oFZt (view
angle)®] ¥4 ArE 4 skaLAl okqich
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Fig. 12 9j2pu| = FA|EQ] 20} A4 W45 Yehdlh
AR gee|=o] A ®Y A7|(wl = w2 = w), ¥°] h,
2710, 0, 28] Tehu|= Aole] TA|7} FR A W
ojt}. o]Qlof|= W= FAES] FohA] [ 54 -
ste WeRe 78] FA T, wid Aitel 7], sjde] gk
A& R 5ol Sl

Fig. 2= i 7|58 wjefu|= A EQ] FAlof thgt AlEd
old ANE FU Astol|A AlEH ol & dual crossed
prism sheet?} H|W3dF T E RojFEtt Fig. 2(a)= dual
crossed prism sheet, (b)= H|H 7|77} ¢l sk Tjghn)
E AE, (o= 77 T=0.075 mm2] 7]ze] thsfA ujejn|=
A ¥4 pitch=0.1 mm, h,=0.04 mm, 7} =7]=0.05%0.05
mn’, Wi WPARE R=0.85¢f et 7t FERE, () FY
27 st A FA T=0.1 mm®| 7|3o] it 2 9= E25

FIG. 1. The structure and design parameters of the pyramid texture.



FIG. 2. The angular luminance profile of the dual crossed prism
sheets and the pyramid sheets; (a) Dual crossed prism sheet,
(b) pyramid sheet with no apertures, (c) pyramid sheet with
apertures for the substrate thickness 0.075 mm, (d) pyramid
sheet with apertures for the substrate thickness 0.1 mm.

UEerdt) Fig. 3-2 Fig. 29] AlEYo]4 A= dual crossed
prism sheet@} H|Wsle] YEPH Tj3zo|c) 4~2] %] % (normal
luminance)+= dual crossed prism sheetE 10022 7] 314
& ul, 71 27k 0.075 mmollA] of 043 % 24 2tk
ek 44 $1E7E Z1BEA 0,075 mmoll A ZejE v
s ol ABEAP YR FASE wRjTs B2
3 A e Ten)s e s o] BolAA 5
R e RS T I EE I PR
T8 Ajole] 72)7h YR FobA collimation 7]%0] Boi7]
Aokzto] Woixl7] tEolch, Alofzhe 4% e Wsi}
AL dual crossed prism sheet®] 40%=0] H|5to] I A &F
AFE)Qict 1 o8 dual crossed prism sheeto]| A 7514 o
EfUis u) W) side light7} Al Alofzto] ShejE|9]
7] wiZolth Fig. 4= vt 7lo- ¥EAREO] 95% U 7ol i
H 7S mEe= A EQ & A AIE dual crossed
prism sheet®} H|wdlo] HojFEth Fgtu|= U =37] 0.1x0.1
mm’, pitch=0.1 mm, h,=0.04 mm, 7]% F7] T=0.075 mm,
o 7| =7] w=0.07 mm, B BFARE R=95%, v 7|
Fra WAE 49%0] tisliA AlEdlold g 23t dual crossed
prism sheet TH| 4~2] F) = 100%, AJoFZ-2 58524 1.44
w7} Elon] A Ao side light7} EAYstAc) 7]
Z7] 0.075 mm wEtu]= Wy F7] 0.1x0.1 mm’of| o3
A ATE B3k o] mE melus Ho gt 5 9)
= 2o 27]o)k weba W AT Telels AlEE o 4
o2 & S AMS= dual crossed prism sheeto]] of53F X
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FIG. 3. The normal luminance and view angle of the pyramid sheet
as a function of the substrate thickness compared with the
dual crossed prism sheets.
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FIG. 4. (a) The angular luminance profile of the dual crossed prism
sheets, (b) The angular luminance profile of the optimized
pyramid sheet with apertures.

2.3. MLA ZAIEQ| M7 LU A2 0|M

Fig. 5 YEld & microlens arrayd L2523 ARR3=
I E= microlens©] WFA(r) B 3EHREE(s)2 $20](h), microlens
Atolo] mZ(p), 717 AIES] FA (T), ©123F microlens Ao
o] oA Ag(g), L]l v ZH9] () H =] wF
ARER)Ol ofste] Fsha] E4do] AR E T WA, 7H AlE
o] FA(T)E 7staL, v ZltollAl 2] microlens= 3F
sl= Fo| BEF microlens 402 YARSIEE siojof 3t
E3F ujd Zj5E7 AW microlens®] ZHo 9JASHA EHH
microlensol| A= # ¢ H3Fo] FAlsto] AJokzto] w9 &
ol EA7F WAYSIE R microlens®] AR} 7| A
EQ] £A T Hr} v 24| AAFOEN RELOILY HUF
SBLUC| 23t 47 w9t Alofzke 24E 4 i} w3t
microlens AFo]9] o]AAE(g)= AA microlensE A2}l
R0 Hagh Halzols], B AFAAE =10 umz
It} Microlens Alo]2] T X|(p)+= ThA] 712 WFeFe] I X|(p))
I A2 gFe] T 2|(py) = FHEETh 2 Aol A= microlens
o] vjx] Y=F s} & 4 Qi hexagonal 35 AMESIG
om o] AP p = 0.866p1 2] HA}F AJHTITh

Fig. 62 74+ A7 d = 0.070 mm, microlens %7 0.140
mm, 7|& F7 0.1 mm, MLA hexagonal pitch 0.15 mmx0.13
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FIG. 5. (a) The structure of MLA sheet with apertures on the
opposite side, (b) hexagonal placement of microlens array.
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FIG. 6. The angular luminance profile of the optimized MLA sheet
with apertures for design parameters of aperture diameter d
= 70 um, microlens diameter 140 um, substrate thickness
100 um, and reflectance of the opposite side R = 95%.

mm, WY SEARS 95% o HXshE wE A|7e MLA s}
A|EQ] ZF3|%: H3L(angular luminance profile)E HojFil
AUrk A T Z= BLUY $3WakE oE 49 s B2E
Uetlie, ZA ez BLUO 2] Weks e Z4H9%
EEE Uk 7] £ 0.1 mm AR 7] AlZke] A
|5 T sigsty AFE Saet tiFEe] ol 2A
0.14 mm9] microlens £0.2 ol = Ql= AT ot
Fig. 2(a)o] YERd dual crossed prism sheet®] <=2Z]%|w=37F
700 cd/m’, AJokzF 40.5%=9F H|WE wj, AJokzhe 50= M
dual crossed prism sheet®] 40.5= R} 4% 7}5F F31, 3
%)== dual crossed prism sheet®] 100%°] dg2ict. FLst
S fwd] galA Alokztol B Wold olg2s HjEl A
oA tre= o] tjfEo] microlens 402 QANSL| i
of dual crossed prism sheeto] 4] UER}= side light7} &
A FEeR YFES] Eoem sfAHch =3 b
7§73& MLA sheet+= dual crossed prism sheeto]| 4] LEF}
TAORRE 22.5% Zteo| A o] FAZE F|=ta thAlo
Mol Fl% 7h4 EHL veha ek

e (= A 5

1p

2.4. Cone arrayZIZA|EQ| M7 2 AlZ2|0o|M
Fig. 7% cone array FFA|Eo| AMgE= coneo] Lx9}
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FIG. 7. The structure and design parameters of the cone sheet.
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FIG. 8. The change of the normal luminance and the view angle of
the cone sheet in terms of the reflectance of the opposite

AAWSE epdth 28 A7 W42 Ad BER), 8
PR, 0] (h), ZHZH0) B0l 9L, E3t 7|wke]

Fig. 82 cone sheetS AF2-3} backlight] HiH HRARS: R
et 4] 3=}t AJopzte] WskE uEhd: AgA o s 7t
T 85%0lA 95% Atolo] RRARES] tisfA A==
dual crossed prism sheet®] 82.9% oA 90%7}A] H3}s}H4ch
ERE AloFZE 6350l 585 = EolS Ut i WRARE
o] F7toll wEbA A7t S7kskaL Alofzto] st
A2 v A HEARRE Fo] gyt sh S| REARE FoflA] ®E
AFsHAA] recycling®=]o] v 7it= JALSH= FEFol 57t
517] wjZolth HRAREO] FolgS Alokzto] sojue A
2 dlf Aol A BhARSEA] ¢k Akt b o] SHo R 113
Sh= Fgoll HaliAA Alokzte S skt 71ost7] diE
ow s,

Fig. 9= & 7o) 45%= L 60x=f )3t cone sheet®] 7+3]
5 EE ENS Uitk SRz 4559 052 M
olf 2HZe WEASIEA 7 FES 73 23} 45k
7} 7V =4 el o n, E3E diffuser lithography S ©]-8-35}
o] cone § F FxES AT o] SH Z&7t oF 60%=0]
7] wjZolck Le|E A B ZHzto] 450 A HF %



FIG. 9. The angular luminance profile of the cone sheet; (a) side

angle 45 degree, (b) side angle 60 degree.

o] FAE]Z0| cone sheeto| A cone?] =Z}o] 45 of A
Azzlo] PAE AN AARE Azt qlojA 71AA QL B
o

by

=

OS2 conedxr THE7]7} ofF7] ujizoll St 4550 thet
ool Aot W7 60:=0] Ao tigt Vjeow A
stk AA W4 AYLS R=0.01 mm, R=0.05 mm,
he=0.04 mm, vj™ 7|5+ 27 = 0.06 mm, 7]¥ FHA T=0.075
mm ©]t}. Fig. 99 YEld AJEF o]l A2+ dual crossed
prism sheet TjH] W7} 45=2] A7} £A3| = 90%, Aok
7} 5855284 side light™ HA3hem, M7 6020 4%
% 85.7%, Aokzt sammTh o Holurh wah Zwztol
6057} =)l 7et side light7} UEREA 3] 9 Alofz}
& doj=ac}h vH 7+& cone sheet= v 7J513 mjz}
| = sheett}y H|H 7§13 MLA sheet®th= X34 AHso] &
O] R|qt, o] A 3] dual crossed prism sheet2] 85~90%2] =%
FEg sk ok

> IE

A
Z

oL

ML Xp&| & Z(self-aligning) E4 24

ol Algdlold Aol m=w, viH 77 Slis MLA,
TZu]|E, cone sheetr= H5F dual crossed prism sheet TH]
80~130% ©] % Fwoh o SgE Aol 542 Lehy
1tk o]l 7|EAHOoF MLA, ugfa|E, cone sheet S|
o R EE 5ol P& AlF(collimation)dH= S4d
& 7] ujolct. Wt MLA, ehulE, cone 5 # 2
9] 7f4t>(numerical aperture, N.A.)7} WljWH 7jLof| A At
B e wolsd AEst HY SRS ASe e,
olfgt =7 wiH e =7|ef 7|we) £, e
MLA, T2jn|E, cone 5 3 FE2E2] 7|0l ofsto] A H
7] giZel o] AA MeE 2o mN AE3 A9 =}
Aofzbe g 2 glck

AN AE BAste WS A UrolA (1) E
3 Q) A AE BAeR e 4 otk WA FEEA
Aot Ao F e FAT Fof vide] FE vi=
AHgeto] 2394 HUS Sastel AT HES BAs)
HWigoloh o] HPHE A il AR Alzgrg ol A|vt

Rl

ol
o lr i rlo 2>

47t 9 305
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FIG. 10. Formation of apertures on the opposite side by self-aligning

exposure.

2 Ioll A Arder Fdmel A)7ko] 48 % o] LCD BLUO
A FRE sk A7F i Aato] of ks whdo] Qi o]
of sk, Fig. 100 Uehd A= A AE WA WA
el F FrES AT ol thS TAlA el vEAL
& &@o| 2234 photoresistE AEHI Fofl F FR2ES F
sho] FaSH A S H|Fo] F F2E AA % 715
osto] Fagk =719 77t vjHe =EEEE o=
i Z|FE Ak WHHolth E ot WRjos Rt
positive photoresistS AE-31o] A AE =22 519 positive
photoresist 7|5 FAITE o 1 HFARE-S ZH= silver paste
5= roll A S & positive photoresist FTHO|| AHZF O 7

lo

2
of oJgt A|7to] B astal, Al&atal AestA i s+
AT 4 Q= Aol Stk LEiu MLA, TjEirjE,
cones 2] F FE2E0] FF 750l viHe] Arget 24 s
= S=Aol digk AP EAo] st

MLA, #Zu|E, cone 3 3 F2E AA| AHo o3t
v Tt g o RS 2ARSE] fl8ke] Light Toolsd A7
ZRIME o]§sto] Fig. 100] yepd Aat 5Ugt FeHA|
2|E skl AlEdlo]dS AAISHIT Fig. 112 Tz
1= sheeto]] ot AHA|HH AlEH 0|2 2% (illuminance)
HEZE UeATh Fig. 11(a)e widoAe] By 2 ExE
UERH, Fig. 11(b)«= Fig. 11(a)2] SHAS wE 13447
2 B35 ek Fig. 1194 & 4= e A2 Tt
HE 3 e A 45% IAE Fejo v A A
T Sjglo] FAEIL o] JG FEO 2ETF 919 ool
H|3ko] ZE.3] dlolA] photoresist®] w=3g 422 JLHETF 4=
UOIA 45% B FEjol AA AE s BT 5 A
= & 5 vk webA] 45 SE uiE el 3ol
A 92 0:=9] wiw el tisiA] A vl AlEEolA
= AR A3t 2] 3 9 AJopzto| A Zpol7t A9 gl
o] Uetyith weba den|E A Es A FEE 0|85t
v A FAdo] 53] 7Fe e o 4 Ut

Fig. 12+= cone sheet®] ApA|AHo]| ot HH 2 By s
LERATE Fig. 13(a)= cone sheet HHOA Q] X% ExE
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FIG. 11. (a) The illuminance of the pyramid sheet by self-aligning

B
position (mm)

exposure simulation, (b) one-dimensional illuminance profile
along the central line.
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FIG. 12. (a) The illuminance of the cone sheet by self-aligning
exposure simulation, (b) one-dimensional illuminance profile
along the central line.
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FIG. 13. The illuminance of the MLA sheet by self-aligning exposure
simulation.

LFER AL, Fig. 12(b)= Fig. 13(a)9] SHAES & 134
T Bx 34& yepdth Fig 129] 2J5H cone sheeto]]
gt A AES sk wiHol 97 AAE AT &
= cone®] F4l oo YAkl P FE] 2k Tt
e A gh=tt weba] 2RI el ofaljA] ujHe| 2
photoresist Zof SHYE ¥F O = HES vhs7] o1F7]
2ol cone sheeti= AFA| FHof| &gk viH 7i519] /el
= AYsHA 5= & = Aok

Fig. 132 MLA sheeto]] o3t A4 E Algeold A
Uehd W 2% BxE Btk MLAE 4 oA

30 1o N

AU 2E0] UY N7E AYshA FAslr] wiEel i

| S5 photoresist -0l YF/NT2] AA| AL =d-Z 5F
of AHFE & & AUrk EF MLA sheet= T|Zpn]=
sheetL} cone sheet®T} T 9=t ZpA| A E54S YW
o, MLAS] zolg ZAsle] =& WHIA o= uid
e 7] 2HE GolstEE A Fhol o5t uiH A+
o] Aol oA 7MY AP & 5 Utk

Iv. Zat 2 E9]

2 A= ¥ 2%WE LCD BLUA &-85= a7}
9] dual crossed prism sheetE AT 4= Q= v 7+-&
b= AAIE HBAIE st Z49= 54, +A9E, Al
ofz}, aejal A HE S ARSI AlgEolds
Fafol oW TS 2 MLA, T|2h]=, cone §o] % 7
2= HjES AHel AXg HFAIE= dual crossed prism
sheet®] 80~130%9] 422 F|Iwo} 50~63:E0] Alofzk EAL
e o 4 ek Bg o ATE GRS dal
crossed prism sheeto]| 4] 73517 UElU= side light7} FA] S
HE2 2 ek olgl AUES F o) el AT
& MLA, 3g}u]=, cone sheetr= dual crossed prism sheet@}
s o e AR e O 4 Stk

o 7R} Azt qlojA el e o] glo] Thgt
SRom AT = e A AE 7)ol s MLA, ¥
2Hi] =, cone sheet of thsfiAl ARSI CH, AAHE HjH
AT BAS MLAZL 1% $45195, G2 mees
TEAOH, cone F FRES AAFHo| ok viH el
Heeba] gl repsi

zAe =

References

1. S. Kobayashi, S. Mikoshiba, and S. Lim, LCD Backlight
(John Wiley & Sons Inc., California, USA, 2009).

2. P. Nussbaumyx, R. Volkely, H. P. Herzigy, M. Eisnerz, and
S. Haselbeckz, “Design, fabrication and testing of microlens
arrays for sensors and microsystems,” Pure Appl. Opt. 6,
617-636 (1997).

3. C.-T. Chen, C.-L. Chiu, and J.-B. Horng, “Design and
fabrication of microlens by micro fluidic deposition method,”
Proc. SPIE 5523, 323-329 (2004).

4. S. H. Kim and H. H. Ko, “Simulation study on the
dependence of properties of optical films on the microlenses
for backlight applications,” in Proc. OSK Summer Meeting
(Phoenixpark Hotel, Korea, Jul. 2008), pp. 451-452.

5. G. Park, J. H. Yi, J. H. Kwon, J. H. Park, S. H. Kim, B.



(@) HiEATE HFANEY A 48 54 — A F -

K. Kim, and J. K. Shin, “Comparitive study of the LCD
backlight poptical sheets,” in Proc. OSK Annual Meeting
(University of Seoul, Korea, Feb. 2009), pp. 545-546.

. M.-C. Choua, C. T. Panb, S. C. Shenc, M.-F. Chen, K. L.
Lina, and S.-T. Wu, “A novel method to fabricate gapless
hexagonal micro-lens array,” Sensors and Actuators A 118,
298-306 (2005).

. M. He, X. Yuan, N. Q. Ngo, W. C. Cheong, and J. Bu,
“Reflow technique for the fabrication of an elliptical micro-
lens array in sol-gel material,” Appl. Opt. 42, 7174-7178
(2003).

8. F. T. O’Neill and J. T. Sheridan, ‘“Photoresist reflow method

of microlens production part I: background and experi-

497t 9

10.

11.

307

ments,” Optic 113, 391-404 (2002).

. Y. H. Ju, J.-H. Park, J. H. Lee, J.-Y. Lee, K.-B. Nahm,

and J.-H. Ko, “Study on the simulation model for the optimi-
zation of optical structures of edge-lit backlight for LCD
applications,” Hankook Kwanghak Hoeji (Korean J. Opt.
Photon.) 12, 25-30 (2008).

K. Kitamura, K. Okada, N. Fuyjita, Y. Nagasaka, M. Ueda,
Y. Sekimoto, and Y. Kurata, ‘“Fabrication method of double-
microlens array using self-alignment technology,” Jpn. J.
of Appl. Phys. 43, 5840-5844 (2004).

S.-I. Chang, J.-B. Yoon, H. Kim, J.-J. Kim, B.-K. Lee, and
D. H. Shin, “Microlens array diffuser for a light-emitting
diode backlight system,” Opt. Lett. 31, 3016-3019 (2006).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


