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Application Number 

Filing Date 2017-02-16 

INFORMATION DISCLOSURE First Named Inventor I Hsu, et al. 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 251236-1700 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 

Filing Date 2017-02-16 
INFORMATION DISCLOSURE First Named Inventor I Hsu, et al. 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 251236-1700 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Daniel R. McClure/ Date (YYYY-MM-DD) 2017-02-15 

Name/Print Daniel R. McClure Registration Number ~8,962 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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:...:.s, P<!C?~n-: ~~~ "f~~,::;~,:~rk .::.m:-:..~: U.$ OGP/,~TMf:N: or c:::•MM:.~;::ct 
lJ-~d~n~~ f~-S::')'>.!af'1'1~$.. R.b-"\.l~~~:~-:.~'l: A-:..'i )Jf li..~,.;e,. n·:.- µe:~u:~~ &;;',3 :~~~~~{~'❖>1 -:.~.1: ~')$)'.:•l):~{! tn. ~ !';(l:l~S.:;.7!i{~i"'I ~i ::dv . .:-,;;~it-:.:r. w:..:~s~ ~~ Gi-~p~~~r~ ;_;:: ... l:}::)j 01-l:3" (.)J-:1t:-,:;; ti•;f:':l)Qf. 

POWER OF ATTORNEY TO PROSECUTE APPUCAT!ONS BEFORE THE USPTO 

I nereby revot;e all pre1.<'iPllS power~ of atl(m1ey· given in th1') appii~alicn i<fo,,,tified in the attached s.!,,temimt 
wnder 37 CH~ 2,J3(c). 
l hereby app<.iin! 

[Z] 
OR 

-~~~~------------..... -----,,--. fa~r:l€.:· Hf!'i:f~trnfa;n ~ i~eg::sv~h\J·.•~ 
Nw1,i.ler Nwnbe-t i 

! 
------,-1 

! 

j 

As ~:tt-t:}~·yy·{~~j t1?~ »~Bm(s) tc represent the ~.md►..;-f;;:ign~{l befor~ ·~t~") United St~lt:s Pat~r:': ¢!rid Trad,em3:-X.. Oi°ik":f;o (USPTO) in cnnt1at:1km w.:t.h 
S!ny a:<d aH p;,1h;-:nt ~pµ:$~fa:ns & ss:~t}e!d ~'.tilt to the und~r~i;::r:,ed Bi:tO:-di::9 t(,~ tha: US PYO assi\.fJlrrtr3r~t records or 3S!S-.ignme:its <lo:...-:..<J 1n;s~~i~ 
attach~; ~r; tt~Js fbn-r: ~n a:.:c•:">rdi=5r~Cr!I )Nm( l 7 Gf"'. R ~. J:3/c}. 

0 
OR 

The ed,1resi. ;:;~soci1xl'-:l:..i w;th ,>i~''·'"'"'' Nmr,tJ,sf· ! '. 09673. 

!--·~--"---------------~ 

!-------------------~·---- ......... ·----.... ••·····• ............... - ................. ~ ... ------------------
,.......'_·~-if_,p_h_o_n_e ___ ...,_ ___________ ............................................. J .. t:m,:,:! ........... ·-· ~ .. -"' _____________ _ 

».~sitl!'J,% Narne:cor:dActctmss• LARGAN PREC1SlON GO., LTD, 
No.11, ,lingke Rd., Nantun Dist, Taichung City 408, Taiwan, R.O.C. 

t, COP\/ cftfiis fr.rm, togl!thet with ;:i st<1t<>m~r1t WldiH :?,"! CFR J,13!;:;) (l'orm ?TOil:>8.11'HS orequi•,elern/ ls te<iu!rer1 to tw 
flle-cl in ee~h ;:ippllcatton it, ·,vMch Hi is form is ui.lld, Tne .stat;3m1mt undi!t Si ci:-R 3,nt(c} may b~ ¢~WltJll\!t9r1 by ~Ill! of 
fht'! pra.-:t!tiof\.irs appol11ted ln th!!S fotm, and Ml:st lde11tl!y th..i ;:;ppllr;.;;k)rl ln whir,h tMi, Power ot Atli3rfll3',' !s ti:< i:)e filed. 

S!GNATUR£o Ci AS$ij::!Ml3 of R!lcord 
Tha ,ncivicual wt10:se $ignah.1rn aP<.:l title is i,;1Jppiie(i t>abw is a(J!horizad to ;ict or, ~eh<1!f of the ass~nee 

Signature j (~ i\ e~\ .-' ,:;·:~~L ;..{ _.~ -·· s· t-1 ;:-; f',_ 
............................. 1 ................ ·----'------------------......;---·~ ..................... " .... ·-------------8 

N2me ! Chen, Chu n--Shan ................................................. ----T_a_.1_a_i:,_ri_o_,1_e_. _,,,_r._,_,_"'.'_A,_,i_,.,,, __ ............... , .................... .. 
Tit!a ! Manaw3:lr 

Th:-$ f.QJ!e,~k:n of >nfv-rm-si:oo ,;1 N>(~1-n~o:ci i::)' 'J? CfH 1-~~. ~•,~i ~n:.: i .J-:1 Tl"i-? :nk,rnrat;t)r~ ;s ~<-,~:..:.'.•~~ t.:'.n)r.-t~.1:-: ..:.<• N$?.F'> ~ l'hJMi:t h-j, th$' ~',,l-b8c ,..,h:c~~ ;~ ~~ :1ie ~.:i'.:':G 
c~- th~ t..:s::.,rc, t-:., p-r<:~~S,l! ar~ 3;'.:P,fa,';_~fa"H',. (~Mf~rj~.m;~~~y":~ 9v~~:~1{;1C by J~ u.s,c. il;? ~n:J '$? CPR 1.. n 3({,'j l_ ·:~. Y-n;;:: ,(,})!t.::-r.:i;•on t~ s:st:n,,"lt&tl' t~ l;:;S.~ ".S 1:--:)n:;t~~ 
~:=, c,:-ff:.~•!l:!'-~-6. ~.:.:t~ITT~ ~tt"-*r:n~~ pr~~;,.r.r~g. ~n.:$ S::.:.~t;mitur:g t(1:2 ~o:mp:S'!i~-d ~ppfi.:..:..~l;or: :·cs:·:n t..:.< ~ns :JS:::"•"fO, Ti0t) ~w ~·~ry d~N!-:"'l{l:n9 ;_:p.~n :n~ 1n.~i\.<:-::1j9:f r.:~~<-: f•,fl'i 
:,':❖fl).."'tl'!-f:~$ 0n t~~ ~mo;_,n~ t:t. En·,.-:: y,:;u mzv;l-n>. t~ r::J~ns:,~ti: m:* fvr<:i", ~r~G:'o: :O-~-lJSl~:;;ti~n~ ivr ,-,c, ►):..:d:~,;: ~h-:::.- btP;::~:~. ~h,c;_:;:} tr'Q S{~r,t ~c :n~ Cht-.:r ~r.!;'.>:":;:Q.t;n;,; Oti'iv~.f. 
:...:.s. P~~m.f ~~~ 1~rt/5m...~;-~ om~. u .. s. D*~~"(m:::n~ ◊t c~·•·n~,"i~tci::, P.\.":-. B{.)x : 45C, .. ~lo.u .. '"i~r~- v.-:. 12.;a:3. ~~$-:). ;a::) NOT ,:':!?N.G- ft:C~ OR CO;~{P-:.ETE:n 
PORM$ ':"O 'f:{~5 P,Ll(H~t:SS. st-:;No 'f'Q; c:.::-mrr.:~~h;,n~:- tui ~f&~~n¼. P,0. a.~:( i4SO, Al~x::H1.jr~~. VA .t.?.31~.,i4Sf 
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CP-3556-US/LP100416 PTO/AIN01 (06-12) 
Appralfed for use through O 1/31/2014. OM B 0651-0032 

U.S. Patii!n! and Tra!li!m!lrk OOics; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwmk Rei:wciion Act of 1995, no pera;:ms are required lil:> ni!5pi:md to a roifeciion cf lnfurmailori ij!'l!es,; it d!11p!ay11 a valid 0MB oon!ro! m.1mber: 

DECLARATION (37 CFR 1.63) FOR UTIUTY OR DESIGN APPUCATION USING AN 
APPLICATION DATA SHEET (37 CFR 1. 76) 

Title of 
Invention 

LIGHT BLOCKING SHEET, IMAGING LENS MODULE AND ELECTRONfC 
APPARATUS 

As th~ below named inventor, I hereby declare that: 

This deciaration ·:a 
is directed to: m The attached application, or 

D United States application or PCT international application number _____________ _ 

filed on--~---------· 

The above-identified application was made or authorized to be made by me. 

i belie:.re that 1 am the orlginal inventor or an or1glnal joint inventor of a claimed invention in the application. 

I hereby acknowledge that any wilifu! false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) ~-earn, or both. 

WARNING: 

' 
_) 

Petitiorier/app!icant is cautioned to avoid submitting personal information in documents fired in a patent application that may 
contribute to identity theft Personal inforrnation such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never required by the USPTO 
to sup;)ort a petition or an application. !i' this lype of peroona1 infomiation is included in documents subm1tted to the USPTO, 
petitio:-u:irsfapp!icants should conslder redacttng such personal information from the documents before submitting them to the 
USPTO. Petitioner/appHcant is advised that the record of a patent application is available to the public after publication of the 
application (un!ess a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent Furthermore, the record from an abandoned appHcation may also be available to the public if the application is 
referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credlt card authorization forms 
PT0-2038 submitted for payment purposes are not retained In the application file and therefore are not pubticly available. 

LEGAL NAME OF JNVENTOR 

Inventor: Chih-Wen HSU 

Note: An applicatton da!a sheet (PTO/SB/14 or equivalent), including naming the entire inventiYe entity, must accompany !his form. 
Use an additional PTO/AIA/01 furm for each additional inventor. 

Thfs oo;!ecticn of information is required by JS U.S.C. 115 and 37 CFR 1.63. The ~nformatkm !S required to obtain or ratam a benefit by the pub!~e wnlch :s t(l fiJe {and 
by the U~PTO to prncess) en application. Confodenllaiity ls go\famad by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This rollae!ion i~ e~!lma!ed to take 1 minute lo 
compl;;;te. inc[m:fing gathering. preparing, and submittlng the rompia!ed appllcation form lo Iha US PTO. Time will vary !h,pemjfng upon the im:ti11!dua! case. My 
~.ommants o~ the 11mo,.mt m llme you require to comple!e thls form and/or suggestions for reducing this burden, should be ,;r:int !o !he Chief Information Officll',, U.S. 
Peitant and T!oidemark Offiai, U.S. Dapartmant of CommarCB, P.O. Sox 1450, Air,oomdrle, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commiss!or11s1r for Pat&nts, P,O. Box 1450, A!exandrla, VA 2231:§.1450. 

I 
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If you need ass1'sU<M& Ill r:ompleting Ille form, call f.lJOIJ.PTO-Sl199 and sa/act op/ion 2. 

The Prlvacy Ar:1 of 1974 {l'-\L 9;3--51S} requin,,s tMt you be given cert;.~in informntion in ci:mn~,i~tk)n 
v,ith your swbrnission d be attached fem, rdatt,,d b a p,ltent application or patent. Ac<::on.iin~}i~', 
pursuant fo the reqt.iirnmi:mts of me ,;\ct p!ease be Sldvised ih,2lL (1) the genera! <i!wthodty for the 
o;)l!ection of this inforrm1!km is 35 U.S.C. 2(b)(2); {2.) fumishing of the information solicited is vokmt .. ry: 
;,-ind (3} n,e i-xlndp..i.l pl,rJx,~~~; for whi-ci, me information i$ wj~:;1 bi the U.S. Patent and Trademar~: 
Ofike is b vocess and.lo, e:iwmlrn-:: y(wr mJbmisslcn re!ated to s p~,tent app!icahcn (ff p,,tent if ~·,::iu do 
rd furnish thlil requested information. the U,$. Patent and Traderna~ Office may riot be abk~ tn 
rxnc~::3$ ri;,d./or e,,:arnlne y<itff t~Ut)mis;skm. ,vhtch may result in l.!iirminafam of pn:.«~el:ldings or 
abandonrn<:"mt e;,f the applicatior1 or expir<:tion of the pater,t 

TM inforn1atit:H1 on this forrn wi:! b€ tre.,oitl:ld confidsntla!ly to Hw e;<lent .,Ho;ued urn:ier the 
Fri.:.:e-::k,n-t <if Information Act (5 U.S.G. 552} .~nct the Privacy Act (5 U S.G 552,,;). F<,~onrds from 
ttils syst~m', of rncords may be disclosed to the Dl:lp-artm.ent of Justice to determine <t,,riether 
disdos,,re of tl-1es"' recortls is r"'qulred by th,~ Freedom of Information Act 

2.. /:-, r-zcord frorn thic; tystem i:,! records may b!.:.: <lisdt>~t~d, ,ois a rnutine us<:l. ln the coi..trss of 
presenting evideno~, to "3 cmlfl:, magistrate, or ;;id,n\nis.tmfr,e tribunal, ir'lcluding dlidosures to 
;)pposing counsi.:;I in Hw cours"' d ~,ettlen,ent negoti~il:ions 

3 .. A record in this syst~~m of r;;,o,xds mBy te disdoa$d, a~;;. n:mti,~e ll$i.~, to a Mt~mt;<:.,t of 
Conqresz !rntrn1ttlrn:i a req\,(,;${ inv<:ii\/inci fin individual. to whorn ths t:Si'.;ord oert:,iins. ;_,,mii:n ihe 
intfr,.-\du~~! has reque'sted assist::;;u1c~ fr~)~ .. t th~ N1~n1ber s~ith re~pt.~t to the S?::t~jt~c! rr~attfar of tt~e 
r~'<:Ord. 

4. A rocord ir: th!~ systern of records rnay bt:~ d:~ch.1sed. as a routine use< to a contra:c:tt.1r of tt10 
Ag~ncy r-iaving new:l f<,r be inforrnatkm ln order to p<::tfo,m s ci:mtract Ffoclpients of 
k~t(}rn-=atinn shaH ba· r~qu~n:~d t~J cornp!y \-"'>(!th the requ k~crH~ntt~ Qf th~~~ F-:trlv-:::1cy }\ct of 1 tJ ?.-t, as 
arr:(~nded, pu:su.ant to 5 U.S.(~ 552a{rn). 

5, }\ r~~t~ord rehatecl to an 1nternattcnat i-\ppHc~tion flied undar the P8tent c;o(~per~)t~on Tn:1;~tv in 
this sysrern of mrn,ds may be dlscbs~,,d, a:s a routine 1.,1,e, tn the lnternafa .. ">n;:1! Bur;-::;.3u of the 
World lnteilectua1 Propert)' Organiz,at!oi-i, pur,;11-i,~ni to the Patent Cooperation Treaty. 

6. /:., n,,oixd in lhls system of record~ rmiy be diad,,:,sed, as a rnt,tine l!Se, lo another federal 
<l!Ji.Hicy for purposes of Natbnai Secmilf revie\:v (35 U.S.C. 'J8:1} ar:.d for mvie,v pursuant to 
tr,e AtomiG Eni.ww A.ct {42 u.s.e, 2H3{c}). 

7. /).. r{~tord tron1 this systern of records n~-(:3f be di~ch::rs€ti. 8g a rouiine u.:s.e{ to the ;-~l.in~ini~tratct, 
Gernl!ffl! Services, ,x his.k,er clesignee, during an inspedion of records ccn<lucted by GSA as 
part of th,it a~;enc;/$ responsibility to recommend impn::ivern,ents ln m,::;ords manag,ement 
practices and prot1rarns1 ur~der authority of 4-4 U}3.C.~. :~904 and 2906. Such. d~sctotair~ sh~!~ 
bf:> ;r:ade In accord~mc~ w1th th!:! (1S,<\ regwlatiorn, governing lnsp~dion of recmds for this 
purpose" and any othz~r rt·,Jev~~r~t { re.~ {38?\ or Cornrnerc:~) ::.HrscU\te~ St.1ch d!tcJosiJre st:~~u not 
be used to rnaKe datann!nHtlons ~~bout indhlidual5~ 

/3. A n,icc,rd from E'iis system of ,ewrd::. rn1;1y t,e disdosed, as a Wklline wse, to tt,e pwbiit after 
l~itfltff pub1!t::at!on ct the application pursuant to ~35 U.S.(::, i22(b) or issuance of a patent 
put~~..f'i.int to 35 lJ.8.C~. '151. Further. a recortj rnf~}~ bt~ O~sc:!o:~led\ subjeGt to t.h~ ~kn~tations cf 37 
CFR '1, i4, at;;, mutine w,e to tne public if the recn1d ,,.,at fi!txi ,nan ,:lt)Ol:C,o::tkin wl'lil::h 
became ab-andNWd ,x in which the proceedings wen:i terrnim,ted ;;mcJ ~,,,\i,:t1 ~,pp!irn,!tion ics 
referenced by <iJitl'l!l!r a p~ibiisrii:,d api:,Hcaticn, an appiic"1tinn ,::,pen lo ptib!lo ,nzp,;;,~tion or .an 
issu~d ~atent 

8, A record from this system of n:-(:ords may be disclosed, as a routim, use. to·"' Federal, State, 
~>r toe-a} ia\~i ~r~forcernent ~~}~rK:-y, lf the ~.JS.PTO becoro~~ a\~~~ff~ of~ v~o!a.1k::"n o: poter:ti~l 
vio,et!Gn ~,f i,1v,..· or regulation, 
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CP-3556-US/LP100416 

Title of 
Invention 

As the below named inventor, ! hereby declare that 

Thls declaration 
is directed to: The attached application, or • c-_] United States application or PCT intemataonal application number ________ _ 

The above-identified application was made or authorized to be made by me. 

I believe that ! am the original inventor or an ortginal joint inventor oi' a claimed invention in the application. 

l hereby acknowledge that any wmful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting persona! information in documents filed in a patent application that may 
contribute to identity theft. Personal Information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is ne11er required by the USPTO 
to support a petition or an application. If thls type of personal information is included in documents submitted to the US PTO, 
petitioners/applicants should consider redacting such personal information from the documents before submittlng them to the 
USPTO. Petitioner/applk:ant is advised that the record of a patent application ls aval!ab!e to the public after pubfication of the 
application (unless a non~publication request in compliance with 37 CFR 1.213(a) !s made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public If the application is 
rererenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: -=C"'-'h=ih.,_-W.::..::..:e::.:.i..;:;C:a.:.H..:.:E=N~G::._ ______ _ Feb.09,2017 Date (Optional) : ________ _ 

Sigf';ature: 

Note: /..n a:pp!ication data sheet (PTO/SB/14 or equivalent), including namlng the entire inventive entity, must accompany this form. 
Use an additlonal PTO/AIN01 WITT! for each additional inventor. 

This coll~cU;;m of information is requir~ by 35 U.S,C. 115 and 37 CFR 1.63. The information is required to obtam or retain a benefit by the public which is to me (1mrj 

by il'le USPTO !o process) an application. Conliden!iaHty Is govemed by 35 U.S.C. '122 and 37 CFR 'o .11 Md 1. M. This oolloo!ion is estimated lo take 'o mirwte a., 
complete ircl,iding gathenng, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any 
oommenill> c~ the amount of time you require ro complete this form andfor suggestions ror reducing this burden, slmuld be sant to the Ci1ief lr1fmma.tion Officer, U.S. 
Patent a,d ,rariema.rk Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria., VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for P11tenm, P.O. Box 1450, Ale.iu.uidria, VA 22313-1450. 

If you need assistance in completing the form, call 1-000-PT0-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 {P,L, s:Hi79) requires that you be given certain information i11 connection 
with your submission of the attached form related to a parent application or patent Accordingly, 
pursuant lo the require men ts ot the Act please be advi sad that: ( 1 } the general authority for the 
c;ol!ection of this information is 35 U,S.C. 2(b)(2); (2) furnishing of the infonnation solicited is voluntary: 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office ls to process and/or examine your submission related to a patent app!lcatkm or patent If you do 
not furnish the requested information, the U.S, Patent and Trademark Office may not be able to 
process and/or examine your submission, which may rasu!t i11 termination of proceedings or 
abandonment of the application or expiration of the patent 

The lnformatbn provided by you ln this form wm be subject to the following routine uses: 

1. The information on this form wm be treated confidentially to the extent allowed u11der the 
Freedom of lnformation Act {5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a}, Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records ls requirnd by the Freedom of information Act 

2. A record from this system of records may be disclosed, as a routine use, in the course ot 
presentl11g evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations, 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an !ndlvidua!, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract Recipients of 
information shall be required to comply v,lth the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S,C, 552a(m). 

5, A record related to an International Application flied under the Patent Cooperation Treaty in 
this system of records may be disclosed. as a routine use, to the !ntemaUonal Bureau of the 
World Intellectual Property Organl.zatlon, pursuant to the Patent Cooperation Treaty, 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of Nationai Security review (35 U.S.C. 181) and for review pursmmt to 
the Atomic Energy Act (42 U.S.C. 2"18(c}). 

7, A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or hlslher designee, during an inspection of records conducted by GSA as 
part of that agency's responsibi!ity to recommend improvements !n records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant { i.e., GSA or Commerce) ctirectlve. Such disclosure shall not 
be llsed to make determlnatlons about 111dividuals. 

8. A record from thls system of records may be disclosed, as a routine use, to t11e public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U,S.C. 151. Further, a record may be disclosed, subject to the !imttations of 37 
CFR 1. 14, as a routine use, to the public if the record was filed in an app!icatlon whlch 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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Cp 3 1:5c uir.-/LPi 01'>"'1<'.' PT01A!Ai01 (Oii-12) 
~ v <.>~ ,;::, l.t"I- o Apprn~d ft,,r ,m,_ !hm:igh ()1/J1/2co14, 0MB 0061~0031 

U.R f-lslenl llilrl Tr11rJ0mBrl< Oflk~: U.S. DEPARTMENT OF COMMERCE 
lmdar t'ie P8pel'W()fk R«il~ctlor. Act of 1 Sim,, no P5r;;o:1s ,ms rn-;iwlred to resp;:,r>d t::i e rolle-o!!t,,n or lnf<'lrmrlfa'm rn1;oos It displays s v.ilid OMS ront:u: numbe"ii-. 

DECLARATION (37 CFR 1.63) FOR UTIUTV OR DESIGN APPUCATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.75) 

Title of 
Invention 

L!GHT BLOCKING SHEET, !MAG!NG LENS MODULE AND ELECTRONfC 
APPARATUS 

As the below named lrwentor, I hereby declare ttHli: 

This declaration 
is directed to: 

The attached application, or 

United St:ltes application or PCT intematior:al application number--------------

filed or. ___________ _ 

The above,identitled applic.ation was made or authorized to be made by me. 

I betieve that I am the orlgbal inventor or an original jo!nt inventor of a claimed invention in the application. 

i hereby acknowledge that any wlllfur false statement made 111 this declaration is punishable under 18 U,S.C, 1001 
by fine or imprisonment of not more than five (5} years, or both. 

WARNING: 

Petitioner/applicant is cautioned to avoid submitting personai information in documents fifed in a patent app!icatbn that may 
contribute to identity theft Personal information such as socfai security numbers, bank account numbers, or credit card 'lumbers 
(other than a check or credit card authoriu1tior: form PT0-2038 submltted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in docum1emts submitted to the US PTO, 
petitirn~erstapp!lcants should consider redacting such persona! information from the documents before submitting them to th.e 
USPTO. Petitioner/applicant is advised that the record of a patent appHcation is available to the public after publication of the 
application (unless a rmn-publication request in compliance with 37 CfR 1.213{a) is made in the app!icaUon) or issuance of a 
patent Furthermore, the record from an abandoned appHcation may afoo be available to the public if the application !s 
referercsd in a published application or an issued patent (see 37 CFR 1, 14). Checks and credit card authorizali<,n forms 
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publidy available. 

LEGAL NAME OF INVENTOR 

Inver.tor: Ming-Ta CHOU 

Signature: iv/!,;· ~! ,:)" , ... 7 .•::, (:.,l'.~ ,,, U 
l 

"! 

Note: Ai1 application data 5heel (PTO/SB/14 Of equi'lalent), includklg flaming the enlirn invei:tive m!lty, must accompany !hill form, 
Use an additiom,I PTO!AIA/01 form for each additional immntor, 

This ro,ls~tiM t:lf i11fam1at:cm i:. r;iquir;;d by J5 U.S.C, 11 /:. r,m1, 27 Cr-R 1.e:'.'<. The lrlform;;!lon is reqtiirnd ro obtam o, refaln;, ben'3!',t t,y ti,0 publi() wh1~11 is It, flle {11,mi 
by the U S?TO ro l,)!UC®Sij) ,m ~l')l'Jlic.iti;,11. Confldentli.l!ty i~ gowm,1,d by 35 Ll.S,C. 122 ;nl 37 cr-R 1 .11 e.md 1, H. Thia oollectlm1 :s !l~!im~wd to ~.k!! 1 minu!e tr..1 

c!.lmple!e. !nr.lu:'l,n\'.! gi.t~e:11111, prep;,'1119. ;;nd i,i;bf'lltting !he GGmplalad applicstkm furm l!1 !he, IJSPrO. rime wl:I vary depending upon thr:i lr1d:vi<Ju!l.! ta~0:1. An, 
~mmi.nti Dec lhs smc~nt of time you r!lquiri.i tt11;;omplere lh:s fo>m am:lior sugges!ions fer reducing lnis t>urdf!n, shm,lrl be Mi"i~ u. th~ Cbi;i~ lnfom1;it:r,r. Offioor, U.S. 
"'at,mt ar.:I Trsdemsrl<. Office, U,S. Cs,,parlmsnl cl C;;mmeri:.a, P.O. Sm: 1'16C, A;a:.~m:J<'i=ii, VA 22313-1450. DO NOT SEND !"EF.S OR COMPLETED FORMS :0 
, HIS ADDRESS. SEND TO: Commliss!oMr for Patents, P ,Ct Box 'I 450, A!IS'.ll:l!l!ldf!a, VA 2:::!3'1 l-'145(1, 
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If you need essisrance in completing tile form, C<ill 1-800-PT0.91 SS and select option 2, 

The Privacy Act of 1974 {P,L {tH§:7Sj requ,r~s th<,t you be giv€ri cert::i!n information iri cormection 
,,~·!th vouf Sl.lbmissi<m <..,!the <1ttacr-1ed fo,m re!att:,d to ;:i patent aoplication or p~,kent. A~:cnrdint1ly, 
ptlrSl~rn,t to the requirermmts of the Act, p!esse b~i el(lvised that: P) the gernx;;,l :;,ul!"H)rlty tor'the 
col!ocllon ,:if this informatkm is 35 U,$.C. 2(b)(2); (2) furnishing of the infr::,rmation ~o!icitc'<.l ia vofunb,H'f: 
,;md (3) t!,e prindp;,,l p\B"p<:,;,e 1'or which th:: inform,~fam ia ,,%d by frie U,S, Patent and Trnd>;ltrmfk 
(Hike is to process and/m extmw1e your submk,sion r~,bh~d to a patent apµHcaUon or patent H you do 
not fornjsi1 the req\10stcxl ;nfcrmt~fa:in, 1:he U.S. Pat!,l:r)t ,md Trndemerk Office may nol be atif, to 
proc.:iss ,Jri<l/o, ;:;;:io:amlne tour submis;,ion, wi1ict·1 may mwit !ri termir1aiion of 1xoce6ctings or 
aboint1onrn~nt. of the appllcatlo,.,, or t~xpirnt.1on of the patent 

1, The lm'orrmiil<m on this foirn will be trei;it~tl oonfidentlall>' to t:--1~ m:t.ent a!IO\,Ved under the 
Frewom of lnf!)n·n;;1t:on Act (5 U,S,C, 552} ,,nd the Privacy A.ct (5 U.S.C 552a), f-'st,cordz !'mm 
!hls SV$tem of mct>n:'ls n~sv be disclosed to the D<:ma:iment of Ju:sfa:::e to deterrnim_,, V1,'t1eU11~r 
disdOSll!'a of trl[itlt, r0C;)rd; is naquJrnd by tiw Freedt)ffl of Information Act. 

2. /.\ record from this systerr: <~f recc,rds may be dhsc!os~dt .as a routine use( in the course (.)f 

present!ng evidence to a c~wrt, m.~glstfate, or admini:str,~tive tribunal. iriclu:.::ling disdo:surns to 
cpposing coLmsel ln thi:, i::m;rse ot settlement tB3:g<,t•~,t.ions, 
A record in this system of rn<::;)rus ma/ be cHsdo:;;ed, at,~, mli!ine wse, tc a Memb$r of 
C<,t1{yass submlWng a r•~quest involving an k1divldua!. l.o whorn t11,~ record pertains, -.vhen the 
,ndivicilia\ has rnq uested ;;1s:;;iSti.~nc$ from the Membt3:r witr1 r.:!&pfact to lhfl subject matter of the 
re;;:oni 

4, A tl~<~On1 in this svstem of records rmw be cHsdosed, as a .-ou!lne usi:::. to a umtractor ::if the 
Agsn;;::,y ri~Nlng need for the lnformat!i>n in order fo f)erfcrm a contract·. f-<toeipients of 
inforrnation sh .. ~!! be requir!:ld ro compiy with the rnquirnmet1ts cf the Privacy Act <::<f 'lf)74, as 
amended, pur~3~J~nt to 5 Li.s,z:. 5fi2a(m}. 

S. ,A ,econ:! rnh1ted to Hn !ntt,rnationa! App!il;;aticn fli,3:d under the Patent Cooperation Trnoity in 
this system of n,cords rN3Y be disclosed, as a routin!S: use, tn the tnternational Bureau of the 
ll>io,id lntelledual Property Ort1ani;,;;il:ioi1, pursuant k:, the Patent C.Xmper,~fo)n lreNy. 

6, A. rec);)rd in this syst,;m, ol' r~ii~rn-dt m,iy bol dbdosed, as. s n.xitln~i litW, t,:i ,;mott1E1r feder,,i,! 
~geni~y for purposes of Nationa! Gti::Hrity revte\t.' {35 Ll,S.G, 131) and for revi;;::w pursuant t,:i 
-ths i\kirnic Energy Act {42 U,S,C, 2:W{c)}, 

7. A reccrd from this system cf records nwy M t'l\«tiosed, as a routine W';e,. to the Adrnlnl$tratm, 
General ServiG~s, or rils/her d,rnignee, during an irnml:lcticn of recon::ls ct>nducted by GSA as 
part d that ag<fcmc/~ ret<pcnsibHity to recommend impt"<:ivementz in records rn an&gement 
prncfa::es arid prog,11n-1s., w~tkr authority of 44 U $C. 2804 snd 2906. Such disdMure ~.hall 
be made in accordtmci;, with trll::' GSA regulatior;s govemin~~ inspm.•:tion of records tor this 
putpG.se. and art)" otM~r re~{t~-lant { f. i} .. c;s.A ~)r c;on1n1~rc~) dk~ctf\i$~. Such dtt~~k):SUfe shr~~u not 
be utid to rnal<e determim1tlcns <1b,)t.it indivldua!s. 

6. A rec;xd fmrn this system of reGonh rnay ba dlsdo;z;ed, as ;;i m,itin1:;1 WK~, tu th,;; pubik: ,.dter 
eill:~r publicaMn of the applkatkm purnuant to 35 U S.C, ·U2(b} or issu:;,mc0 (.,fa p,atent 
pursuant l-c 3fi U.S.G. 151, Further, a re,.,crd tY1t1,y l,e dlsdosed, subject to the !imitations of 37 
CFR 1.14, as a routine ,Jse, to the public if the record wa~, fi!.:Kl in ,.m app!icatkm vlhkh 
became abandomJci or in \,vhi,~t, the proceeidirigs were %'r,,;iriatM and <t.iNch Hppiit<,fon i's 
rsf$renced by f!:lnii~r a puh!ist1i;,d <lpp!ic;ation, an applica!k,n open to pub!ic in:;,pedii:m or ;;m 
~~sH~d p-atent 

9. I, n~~ct~rd frorn this svstem 01-= records rn~v t)e disciosstt as a rout~ne use,, to a Feder~L Stat0
1 

or h::•oal isw t:,l"lforcerntint agency", if' the USPTG, becomes "1,\1are cf a ,,id;;ilkm ar txlterifaij 
vioh~tiori. of \a\\' or mguiafo:m. 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: 
LIGHT BLOCKING SHEET, IMAGING LENS MODULE AND ELECTRONIC 
APPARATUS 

First Named Inventor/Applicant Name: Chih-Wen HSU 

Filer: Daniel R. McClure/Brooke French 

Attorney Docket Number: 251236-1 700 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPLICATION FILING 1011 1 280 280 

UTILITY SEARCH FEE 1111 1 600 600 

UTILITY EXAMINATION FEE 1311 1 720 720 

Pages: 

Claims: 

INDEPENDENT CLAIMS IN EXCESS OF 3 1201 3 420 1260 

Miscellaneous-Filing: 

Petition: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 2860 
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Electronic Acknowledgement Receipt 

EFSID: 28373341 

Application Number: 15434163 

International Application Number: 

Confirmation Number: 7080 

Title of Invention: 
LIGHT BLOCKING SHEET, IMAGING LENS MODULE AND ELECTRONIC 
APPARATUS 

First Named Inventor/Applicant Name: Chih-Wen HSU 

Customer Number: 109673 

Filer: Daniel R. McClure/Brooke French 

Filer Authorized By: Daniel R. McClure 

Attorney Docket Number: 251236-1 700 

Receipt Date: 16-FEB-2017 

Filing Date: 

Time Stamp: 10:33:56 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $2860 

RAM confirmation Number 021617INTEFSW10350000 

Deposit Account 505954 

Authorized User Brooke French 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.17 (Patent application and reexamination processing fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1823111 

1 Application Data Sheet 00429308.PDF no 9 
c7ca407a8d 1 b864263fd7136e586716e3b4 

ffcOO 

Warnings: 

Information: 

166433 

2 00429300.PDF yes 45 
4b8238f4ad 1394216821e47fcce220c264bE 

07ef 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Abstract 45 45 

Claims 39 44 

Specification 1 38 

Warnings: 

Information: 

303689 

3 
Drawings-only black and white line 

00429304.PDF no 25 
drawings 

c591 a880ac98eae9cf4a67Sb3a 1 e86686cdE 
3929 

Warnings: 

Information: 

115096 

4 Transmittal Letter 00429709.PDF no 2 
24d6386f2904c1 ddddd7a78ffaac420b71 bt 

d441 

Warnings: 

Information: 

1035160 

5 
Information Disclosure Statement (IDS) 

00429311.PDF no 4 
Form (SB08) 

82f1 09502b7e009ae0696263c32ae 1 a 1 fd6c 
c4c2 
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Warnings: 

Information: 

133309 

6 Power of Attorney 00429306.PDF no 1 
dfO bf9ed 8e9b65 67 6Sc8c6820f3f0861 e690 

3902 

Warnings: 

Information: 

4869987 

7 Oath or Declaration filed 00429723.PDF no 6 
2acba72f5973fc4d2fbf0acd538ffd927fd8et 

10 

Warnings: 

Information: 

37062 

8 Fee Worksheet (5B06) fee-info.pdf no 2 
d3f67dbe7095Sde 7577ac5c7e9951 04a4c9 

d4b9e 

Warnings: 

Information: 

Total Files Size (in bytes) 8483847 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 251236-1700 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention LIGHT BLOCKING SHEET, IMAGING LENS MODULE AND ELECTRONIC APPARATUS 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El J:hih-Wen I ~SU I El 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City [aichung City l1country of Residence i I~ I 

Mailing Address of Inventor: 

Address 1 No.11, Jingke Rd., Nantun Dist. 

Address 2 

City I If aichung City I State/Province 11 

Postal Code I ~08 I Countryi I~ 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El J:;hih-Wei I J:;HENG I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City [aichung City IICountry of Residence i I~ I 

Mailing Address of Inventor: 

Address 1 No.11, Jingke Rd., Nantun Dist. 

Address 2 

City I If aichung City I State/Province 11 

Postal Code I ~08 I Countryi I~ 
Inventor b I Remove I 
Legal Name 
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ABSTRACT 

A light blocking sheet includes a first outer layer, a second outer layer, an 

inner substrate layer and a central axis. The first outer layer includes a first 

opening. The second outer layer includes a second opening. The inner 

substrate layer is disposed between the first outer layer and the second outer layer. 

The inner substrate layer connects the first outer layer to the second outer layer, 

and the inner substrate layer includes a substrate opening. The central axis is 

coaxial with the first opening, the second opening and the substrate opening. 
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WHAT IS CLAIMED IS: 

1. A light blocking sheet, comprising: 

a first outer layer comprising a first opening; 

a second outer layer comprising a second opening; 

an inner substrate layer disposed between the first outer layer and the 

second outer layer, wherein the inner substrate layer connects the first outer layer 

to the second outer layer, and the inner substrate layer comprises a substrate 

opening; and 

a central axis coaxial with the first opening, the second opening and the 

substrate opening; 

wherein a minimum diameter of the substrate opening is <!>smin, a diameter 

of the first opening is <!>1, a diameter of the second opening is <!>2, and the 

following conditions are satisfied: 

<!>smin > <!>1; and 

<!>smin > <!>2. 

2. The light blocking sheet of claim 1, wherein the inner substrate layer is 

made of a plastic material, and each of the first outer layer and the second outer 

layer is made of a black carbon-containing material. 

39 

Page 27 of 237



3. The light blocking sheet of claim 2, wherein the minimum diameter of the 

substrate opening is <!>smin, the diameter of the first opening is <!>1, the diameter of 

the second opening is <!>2, and the following conditions are satisfied: 

2.0 µm < (<!>smin-<!>1 )/2 < 200 µm; and 

2.0 µm < (<!>smin-<!>2)/2 < 200 µm. 

4. The light blocking sheet of claim 1, wherein the minimum diameter of the 

substrate opening is <!>smin, the diameter of the first opening is <!>1, the diameter of 

the second opening is <!>2, and the following conditions are satisfied: 

3.0 µm < (<!>smin-<!>1 )/2 < 85 µm; and 

3.0 µm < (<!>smin-<!>2)/2 < 85 µm. 

5. The light blocking sheet of claim 1, further comprising: 

an air layer located between the first outer layer and the second outer layer, 

wherein the air layer is close to the first opening and the second opening. 

6. The light blocking sheet of claim 5, wherein a length parallel to the central 

axis of the air layer is d, and the following condition is satisfied: 

5 µm < d < 49 µm. 

7. The light blocking sheet of claim 5, wherein a thickness of the light 

blocking sheet is t, and the following condition is satisfied: 

5 µm < t < 49 µm. 
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8. The light blocking sheet of claim 5, wherein a length parallel to the central 

axis of the air layer is d, a thickness of the light blocking sheet is t, and the 

following condition is satisfied: 

0.12 < d/t < 0.67. 

9. The light blocking sheet of claim 3, wherein the diameter of the first 

opening is <!>1, the diameter of the second opening is <!>2, and the following 

condition is satisfied: 

0.93 < <!>1/<!>2 < 1.07. 

10. The light blocking sheet of claim 3, wherein a maximum outer diameter 

of the light blocking sheet is <!>, a thickness of the light blocking sheet is t, and the 

following condition is satisfied: 

1 < 1 00Ot/<!> < 50. 

11. An imaging lens module, comprising: 

a barrel; 

an optical lens assembly disposed in the barrel; and 

the light blocking sheet of claim 1 disposed in the barrel. 

12. The imaging lens module of claim 11, wherein the first outer layer of the 

light blocking sheet further comprises a first surface corresponding to an 
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object-side surface of the imaging lens module, the second outer layer of the light 

blocking sheet further comprises a second surface corresponding to an image-side 

surface of the imaging lens module, and at least one of the first surface and the 

second surface comprises an anti-reflection film coated thereon. 

13. The imaging lens module of claim 12, wherein the anti-reflection film 

comprises a silicon dioxide material layer. 

14. The imaging lens module of claim 12, wherein only one of the first 

surface and the second surface comprises the anti-reflection film coated thereon. 

15. An electronic apparatus, comprising: 

the imaging lens module of claim 11; and 

an image sensor disposed on an image surface of the imaging lens module. 

16. A light blocking sheet, comprising: 

a first outer layer comprising a first opening; 

a second outer layer comprising a second opening; 

an inner substrate layer disposed between the first outer layer and the 

second outer layer, wherein the inner substrate layer connects the first outer layer 

to the second outer layer, and the inner substrate layer comprises a substrate 

opening; 
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an air layer located between the first outer layer and the second outer layer, 

wherein the air layer is close to the first opening and the second opening; and 

a central axis coaxial with the first opening, the second opening and the 

substrate opening; 

wherein a length parallel to the central axis of the air layer is d, and the 

following condition is satisfied: 

5 µm < d < 50 µm. 

17. The I ight blocking sheet of claim 16, wherein the inner substrate layer is 

made of a plastic material, and each of the first outer layer and the second outer 

layer is made of a black carbon-containing material. 

18. The light blocking sheet of claim 17, wherein a thickness of each of the 

inner substrate layer, the first outer layer and the second outer layer is uniform. 

19. The light blocking sheet of claim 17, wherein a minimum diameter of the 

substrate opening is <!>smin, a diameter of the first opening is <!>1, a diameter of the 

second opening is <!>2, and the following conditions are satisfied: 

3.0 µm < (<!>smin-<!>1 )/2 < 85 µm; and 

3.0 µm < (<!>smin-<!>2)/2 < 85 µm. 
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20. The light blocking sheet of claim 17, wherein the length parallel to the 

central axis of the air layer is d, a thickness of the light blocking sheet is t, and the 

following condition is satisfied: 

0.12 < d/t < 0.67. 

21. An imaging lens module, comprising: 

a barrel; 

an optical lens assembly disposed in the barrel; and 

the light blocking sheet of claim 16 disposed in the barrel. 

22. The imaging lens module of claim 21, wherein the first outer layer of the 

light blocking sheet further comprises a first surface corresponding to an 

object-side surface of the imaging lens module, the second outer layer of the light 

blocking sheet further comprises a second surface corresponding to an image-side 

surface of the imaging lens module, and at least one of the first surface and the 

second surface comprises an anti-reflection film coated thereon. 

23. An electronic apparatus, comprising: 

the imaging lens module of claim 21, and 

an image sensor disposed on an image surface of the imaging lens module. 
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LIGHT BLOCKING SHEET, IMAGING LENS MODULE AND ELECTRONIC 

APPARATUS 

RELATED APPLICATIONS 

This application claims priority to Taiwan Application Serial Number 

5 105137120, filed November 14, 2016, which is herein incorporated by reference. 

BACKGROUND 

Technical Field 

The present disclosure relates to a light blocking sheet and an imaging lens 

10 module. More particularly, the present disclosure relates to a light blocking sheet 

and an imaging lens module applicable to a portable electronic apparatus. 

Description of Related Art 

With the popularity of personal electronic products and mobile 

15 communication products having camera functionalities, such as smart phones and 

tablet personal computers, compact imaging lens modules are in popular. The 

demand for compact imaging lens modules with high resolution and high image 

quality has also been increasing significantly. 

A light blocking sheet is used to block unnecessary lights in the imaging lens 

20 module. The surface properties of the light blocking sheet are critical to the effect 

of suppressing stray lights. Accordingly, the surface properties of the light 

blocking sheet affect the image quality of the imaging lens module. 
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A conventional light blocking sheet is usually made of a composite material. 

The composite material has a substrate layer made of a plastic material, such as a 

polyethylene terephthalate (PET), sandwiched by two outer layers made of a 

carbon-containing material. The conventional composite material is widely used 

5 to enhance the material strength. The composite material with the outer layers 

made of the carbon-containing material can further absorb lights due to its black 

surfaces. The composite material can be in the form of a material band due to the 

manufacturing method, which has the advantage of a thin thickness. Moreover, it 

allows the composite material to have a uniform thickness by controlling the 

10 manufacturing process of the substrate layer. It is also favorable to prevent the 

composite material from warping and to obtain a flat composite material being a 

thin film. Furthermore, the conventional light blocking sheet usually has an inner 

hole formed by stamping. However, when the inner hole is formed by stamping, 

the surface of the inner hole is smooth and bright and has a high reflectivity. 

15 Accordingly, the stray lights cannot be eliminated effectively, and the demand for 

high image quality cannot be satisfied. 

A structure of the conventional light blocking sheet can refer to Fig. 1 A and 

Fig. 1 B. Fig. 1 A is a front schematic view of a conventional light blocking sheet 1. 

Fig. 1 B is a partially cross-sectional view taken along line 1 b-1 b of the light 

20 blocking sheet 1 in Fig. 1 A As shown in Fig. 1 A and Fig. 1 B, the light blocking 

sheet 1 is annular and has a three-layer structure. The three layers are an outer 

layer L 1, a substrate layer L3 and an outer layer L2, respectively. Each of the 

outer layer L 1 , the substrate layer L3 and the outer layer L2 has a circular inner 
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hole (the reference numerals are omitted). A diameter of the circular inner hole of 

the outer layer L 1, a diameter of the circular inner hole of the substrate layer L3 

and a diameter of the circular inner hole of the outer layer L2 are identical. In 

other words, a surface facing the circular inner hole of the outer layer L 1, a surface 

5 facing the circular inner hole of the substrate layer L3 and a surface facing the 

circular inner hole of the outer layer L2 are aligned with one another (the surfaces 

are called inner surfaces hereinafter, and the reference numerals of the inner 

surfaces are omitted). When an incident light M1 and an incident light M'1 strike 

one of the inner surfaces, a reflected light R1 and a reflected light R'1 are 

10 generated. When the light blocking sheet 1 is applied to an imaging lens module, 

the reflected light R1 and the reflected light R'1 will enter into the imaging lens 

module and interfere the image. As a result, the conventional light blocking sheet 

1 cannot eliminate stray lights effectively. 

To sum up, how to improve the ability for eliminating stray lights of the light 

15 blocking sheet so as to enhance the image quality of the compact imaging lens 

module has become one of the most important issues nowadays. 

SUMMARY 

According to one aspect of the present disclosure, a light blocking sheet 

20 includes a first outer layer, a second outer layer, an inner substrate layer and a 

central axis. The first outer layer includes a first opening. The second outer 

layer includes a second opening. The inner substrate layer is disposed between 

the first outer layer and the second outer layer. The inner substrate layer 
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connects the first outer layer to the second outer layer, and the inner substrate 

layer includes a substrate opening. The central axis is coaxial with the first 

opening, the second opening and the substrate opening. When a minimum 

diameter of the substrate opening is <!>smin, a diameter of the first opening is <!>1, 

5 and a diameter of the second opening is <!>2, the following conditions are satisfied: 

<!>smin > <!>1; and 

<!>smin > <!>2. 

According to another aspect of the present disclosure, an imaging lens 

module includes a barrel, an optical lens assembly and the light blocking sheet 

10 according to the aforementioned aspect. The optical lens assembly is disposed in 

the barrel. The light blocking sheet is disposed in the barrel. 

According to yet another aspect of the present disclosure, an electronic 

apparatus includes the imaging lens module according to the aforementioned 

aspect and an image sensor. The image sensor is disposed on an image surface 

15 of the imaging lens module. 

According to further another aspect of the present disclosure, a light 

blocking sheet includes a first outer layer, a second outer layer, an inner substrate 

layer, an air layer and a central axis. The first outer layer includes a first opening. 

The second outer layer includes a second opening. The inner substrate layer is 

20 disposed between the first outer layer and the second outer layer. The inner 

substrate layer connects the first outer layer to the second outer layer, and the 

inner substrate layer includes a substrate opening. The air layer is located 

between the first outer layer and the second outer layer, and the air layer is close 
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to the first opening and the second opening. The central axis is coaxial with the 

first opening, the second opening and the substrate opening. When a length 

parallel to the central axis of the air layer is d, the following condition is satisfied: 

5 µm < d < 50 µm. 

5 According to further another aspect of the present disclosure, an imaging 

lens module includes a barrel, an optical lens assembly and the light blocking 

sheet according to the aforementioned aspect. The optical lens assembly is 

disposed in the barrel. The light blocking sheet is disposed in the barrel. 

According to further another aspect of the present disclosure, an electronic 

10 apparatus includes the imaging lens module according to the aforementioned 

aspect and an image sensor. The image sensor is disposed on an image surface 

of the imaging lens module. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 The present disclosure can be more fully understood by reading the 

following detailed description of the embodiments, with reference made to the 

accompanying drawings as follows: 

Fig. 1 A is a front schematic view of a conventional light blocking sheet; 

Fig. 1 B is a partially cross-sectional view taken along line 1 b-1 b of the light 

20 blocking sheet in Fig. 1 A; 

Fig. 2A is a front schematic view of a light blocking sheet according to one 

embodiment of the present disclosure; 
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Fig. 2B is a separation schematic view showing layers of the light blocking 

sheet in Fig. 2A; 

Fig. 2C is a cross-sectional view taken along line 2c-2c of the light blocking 

sheet in Fig. 2A; 

5 Fig. 2D is a schematic view of a composite material used to manufacture the 

light blocking sheet in Fig. 2A; 

Fig. 2E is a partially separation schematic view of the composite material in 

Fig. 2D; 

Fig. 3 is a cross-sectional view of a light blocking sheet according to another 

10 embodiment of the present disclosure; 

Fig. 4 is a partially cross-sectional view of a light blocking sheet according to 

the 1st example of the present disclosure; 

Fig. 5 is a partially cross-sectional view of a light blocking sheet according to 

the 2nd example of the present disclosure; 

15 Fig. 6 is a partially cross-sectional view of a light blocking sheet according to 

the 3rd example of the present disclosure; 

Fig. 7 is a partially cross-sectional view of a light blocking sheet according to 

the 4th example of the present disclosure; 

Fig. 8 is a partially cross-sectional view of a light blocking sheet according to 

20 the 5th example of the present disclosure; 

Fig. 9 is a partially cross-sectional view of a light blocking sheet according to 

the 6th example of the present disclosure; 
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Fig. 10 is a partially cross-sectional view of a light blocking sheet according 

to the 7th example of the present disclosure; 

Fig. 11 is a partially cross-sectional view of a light blocking sheet according 

to the 8th example of the present disclosure; 

5 Fig. 12 is a partially cross-sectional view of a light blocking sheet according 

to the 9th example of the present disclosure; 

Fig. 13 is a schematic view of an imaging lens module according to yet 

another embodiment of the present disclosure; 

Fig. 14 is a schematic view of an electronic apparatus according to further 

10 another embodiment of the present disclosure; 

Fig. 15A is a schematic view of an image capturing device according to the 

10th example of the present disclosure; 

Fig. 15B is a schematic view showing the image capturing device in Fig. 

15A connected with other modules; 

15 Fig. 15C is another schematic view showing the image capturing device in 

Fig. 15A connected with other modules; 

Fig. 16A is a perspective schematic view of an electronic apparatus 

according to the 11th example of the present disclosure; 

Fig. 16B is a schematic view of the electronic apparatus in Fig. 16A from 

20 another view angle; 

Fig. 17 is a schematic view of an electronic apparatus according to the 12th 

example of the present disclosure; and 
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5 

Fig. 18 is a schematic view of an electronic apparatus according to the 13th 

example of the present disclosure. 

DETAILED DESCRIPTION 

<Light Blocking Sheet> 

Fig. 2A is a front schematic view of a light blocking sheet 100 according to 

one embodiment of the present disclosure. Fig. 2B is a separation schematic 

view showing layers of the light blocking sheet 100 in Fig. 2A. Fig. 2C is a 

cross-sectional view taken along line 2c-2c of the light blocking sheet 100 in Fig. 

10 2A. In Figs. 2A-2C, the light blocking sheet 100 includes a first outer layer 110, a 

second outer layer 120, an inner substrate layer 130 and a central axis Z. 

Fig. 2D is a schematic view of a composite material used to manufacture the 

light blocking sheet 100 in Fig. 2A. Fig. 2E is a partially separation schematic 

view of the composite material in Fig. 2D. In Figs. 2D-2E, the composite material 

15 includes a first outer layer material 11 0A, a second outer layer material 120A and 

an inner substrate layer material 130A. In Fig. 2E, the first outer layer material 

11 0A and the second outer layer material 120A are torn by an external force and 

are distorted due to a non-uniform extension, which intends to clearly show the first 

outer layer material 11 0A, the second outer layer material 120A and the inner 

20 substrate layer material 130A. However, under normal circumstance, the first 

outer layer material 11 0A is tightly connected with the second outer layer material 

120A via the inner substrate layer material 130A as shown in Fig. 2D. Thus, the 

composite material can be a material band due to the manufacturing method, 
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which allows the composite material to have a uniform thickness by controlling the 

manufacturing process of the inner substrate layer 130. Moreover, it is favorable 

to prevent the composite material from warping and to obtain a flat composite 

material being a thin film, which is favorable to maintain a thin thickness of the light 

s blocking sheet 100. 

Referring back to Figs. 2A-2C, the first outer layer 110 includes a first 

opening 111, and the second outer layer 120 includes a second opening 121. 

The inner substrate layer 130 disposed between the first outer layer 110 and the 

second outer layer 120 connects the first outer layer 110 to the second outer layer 

10 120, and the inner substrate layer 130 includes a substrate opening 131. The 

central axis Z is coaxial with the first opening 111, the second opening 121 and the 

substrate opening 131. 

Specifically, the first outer layer 110 includes a first surface 112 facing 

outward and a second surface 113 facing inward. The second outer layer 120 

15 includes a first surface 122 facing inward and a second surface 123 facing outward. 

The first outer layer 110 is connected with the inner substrate layer 130 via the 

second surface 113, and the second outer layer 120 is connected with the inner 

substrate layer 130 via the first surface 122. Moreover, the first opening 111, the 

second opening 121 and the substrate opening 131 are correspondent with one 

20 another. 

When a minimum diameter of the substrate opening 131 is <!>smin, a 

diameter of the first opening 111 is <!>1, and a diameter of the second opening 121 

is <!>2, the following conditions are satisfied: <!>smin > <!>1; and <!>smin > <!>2. 
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Therefore, an inner space (shown in Fig. 2C) is defined by the first outer layer 110, 

the second outer layer 120 and the inner substrate layer 130, and the inner space 

is communicated with the substrate opening 131. When no other materials are 

disposed in the inner space, the inner space is an air layer 140. In other words, 

5 the air layer 140 is located between the first outer layer 110 and the second outer 

layer 120. The air layer 140 is close to the first opening 111 and the second 

opening 121, and is communicated with the substrate opening 131. The 

description "the air layer 140 is close to the first opening 111 and the second 

opening 121" refers that the air layer 140 is closer to the first opening 111 and the 

10 second opening 121 than the inner substrate layer 130. 

As shown in Fig. 2C, when an incident light M2 and an incident light M'2 

strike a surface of the inner space (air layer 140), i.e. the surface of the inner 

substrate layer 130 facing the substrate opening 131, the second surface 113 of 

the first outer layer 110 or the first surface 122 of the second outer layer 120, a 

1s reflected light R2 and a reflected light R'2 generated thereby tend to reflect again in 

the inner space ( air layer 140). Accordingly, the light blocking sheet 100 can 

effectively attenuate an intensity of the light reflected therefrom. When the light 

blocking sheet 100 is applied to an imaging lens module, the stray lights can be 

effectively reduced, and the image quality can be enhanced. 

20 In the embodiment, the inner space is the air layer 140, so that the reflection 

of the stray lights can be reduced. In other embodiments, a material which can 

absorb lights or can reduce the reflected lights, such as a black powder or a black 

glue of a carbon-containing material or an anti-reflective coating material, can be 
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disposed in the inner space. The anti-reflective coating material can include TiO2 

and SiO2. Preferably, the material disposed in the inner space does not protrude 

from the inner space. Moreover, as shown in Fig. 2C, the surface of the inner 

substrate layer 130 facing the substrate opening 131 can be a rugged surface 

5 which is inclined with respect to the central axis Z, so that the intensity of the light 

reflected from the air layer 140 can be further attenuated. In other embodiments, 

the surface of the inner substrate layer 130 facing the substrate opening 131 can 

be a smooth surface which is inclined with respect to the central axis Z and is 

curve (such as that shown in Fig. 5 and Fig. 6). Alternatively, the surface of the 

10 inner substrate layer 130 facing the substrate opening 131 can be a concave 

surface (such as that shown in Fig. 7) or a convex surface (such as that shown in 

Fig. 8). 

The inner substrate layer 130 can be made of a plastic material, and each of 

the first outer layer 110 and the second outer layer 120 can be made of a black 

15 carbon-containing material, such as black carbon fibers. Therefore, the light 

blocking sheet 100 is made of the composite material, which is favorable to reduce 

the thickness of the light blocking sheet 100. Moreover, when the first outer layer 

110 and the second outer layer 120 are made of black carbon fibers, the strength 

and the ability for eliminating lights can be enhanced simultaneously. Specifically, 

20 the plastic material can be polycarbonate (PC), black or transparent polyethylene 

terephthalate (PET), polymethylmethacrylate (PMMA) or a combination thereof. 

When the minimum diameter of the substrate opening 131 is <!>smin, the 

diameter of the first opening 111 is <!>1, and the diameter of the second opening 
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121 is <t:>2, the following conditions can be satisfied: 2.0 µm < (<t>smin-<t:>1 )/2 < 200 

µm; and 2.0 µm < (<t>smin-<t:>2)/2 < 200 µm. Therefore, the differences of 

diameters are proper, so that the reflected lights and the time for manufacturing the 

air layer 140 can be reduced simultaneously. Preferably, the following conditions 

s can be satisfied: 3.0 µm < (<t>smin-<t:>1 )/2 < 85 µm; and 3.0 µm < (<t>smin-<t:>2)/2 < 85 

µm. 

When a length parallel to the central axis Z of the air layer 140 is d, the 

following condition can be satisfied: 5 µm < d < 50 µm. Therefore, the travel path 

of the stray light can be reduced. Preferably, the following condition can be 

10 satisfied: 5 µm < d < 49 µm. 

When a thickness of the light blocking sheet 100 is t, the following condition 

can be satisfied: 5 µm < t < 49 µm. Therefore, the thickness of the light blocking 

sheet 100 is proper, which can reduce the time and cost for manufacturing the air 

layer 140. 

15 When the length parallel to the central axis Z of the air layer 140 is d, and 

the thickness of the light blocking sheet 100 is t, the following condition can be 

satisfied: 0.12 < d/t < 0.67. Therefore, the material consumption and the 

production cost of the process can be reduced. 

When the diameter of the first opening 111 is <t:>1, and the diameter of the 

20 second opening 121 is <t:>2, the following condition can be satisfied: 0.93 < <t>1/<t>2 < 

1.07. Therefore, it is favorable to form the first opening 111 and the second 

opening 121 by stamping or laser cutting, which can enhance the production 

efficiency. 
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When a maximum outer diameter of the light blocking sheet 100 is ct:>, and 

the thickness of the light blocking sheet 100 is t, the following condition can be 

satisfied: 1 < 1 000t/<t:> < 50. Therefore, a larger light blocking range and a smaller 

volume can be provided. 

5 A thickness of each of the inner substrate layer 130, the first outer layer 110 

and the second outer layer 120 can be uniform. Therefore, the fast and mass 

production can be achieved. The raw material can be supplied in the form of 

material band, which is favorable for the subsequent processing. "The thickness 

can be uniform" refers that the thickness is identical. That is, the thickness of the 

10 inner substrate layer 130 parallel to the central axis Z is identical except the 

substrate opening 131; the thickness of the first outer layer 110 parallel to the 

central axis Z is identical except the first opening 111; the thickness of the second 

outer layer 120 parallel to the central axis Z is identical except the second opening 

121. 

15 Fig. 3 is a cross-sectional view of a light blocking sheet 200 according to 

another embodiment of the present disclosure. In Fig. 3, the light blocking sheet 

200 includes a first outer layer 210, a second outer layer 220, an inner substrate 

layer 230 and a central axis Z. The first outer layer 210 includes a first opening 

211, and the second outer layer 220 includes a second opening 221. The inner 

20 substrate layer 230 disposed between the first outer layer 210 and the second 

outer layer 220 connects the first outer layer 210 to the second outer layer 220. 

The inner substrate layer 230 includes a substrate opening 231. The central axis 
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Z is coaxial with the first opening 211, the second opening 221 and the substrate 

opening 231. 

Specifically, the first outer layer 210 includes a first surface 212 facing 

outward and a second surface 213 facing inward. The second outer layer 220 

5 includes a first surface 222 facing inward and a second surface 223 facing outward. 

The first outer layer 210 is connected with the inner substrate layer 230 via the 

second surface 213, and the second outer layer 220 is connected with the inner 

substrate layer 230 via the first surface 222. Moreover, the first opening 211, the 

second opening 221 and the substrate opening 231 are correspondent with one 

10 another. An inner space is defined by the first outer layer 210, the second outer 

layer 220 and the inner substrate layer 230, and the inner space is communicated 

with the substrate opening 231. In the embodiment, no other materials are 

disposed in the inner space. That is, the inner space is an air layer 240. 

At least one of the first surface 212 of the first outer layer 210 and the 

15 second surface 223 of the second outer layer 220 can include an anti-reflection film 

250 coated thereon. Therefore, the effect for attenuating reflected light of the light 

blocking sheet 200 can be enhanced, and the material used to manufacture the 

light blocking sheet 200 can be broadened. 

In the embodiment, the anti-reflection film 250 can be coated only on the 

20 first surface 212 of the first outer layer 210. In other embodiments, the 

anti-reflection film 250 can be coated only on the second surface 223 of the second 

outer layer 220. Therefore, the effect for identifying front and back can be 

provided. 
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In other embodiments, the anti-reflection films 250 can be coated on the first 

surface 212 of the first outer layer 210 and the second surface 223 of the second 

outer layer 220. Therefore, the effect for attenuating reflected light of the light 

blocking sheet 200 can be further enhanced, and the material used to manufacture 

5 the light blocking sheet 200 can be further broadened. 

The anti-reflection film 250 can include a silicon dioxide material layer. 

Therefore, the anti-oxidation effect of the light blocking sheet 200 can be enhanced, 

which can reduce the extra influence of processing. Specifically, the 

anti-reflection film 250 can be a multi-film structure, which includes at least one 

10 silicon dioxide material layer. 

The other details of the light blocking sheet 200 can be the same as that of 

the light blocking sheet 100 in Figs. 2A-2C, and will not be repeated herein. 

<Imaging Lens Module> 

15 Fig. 13 is a schematic view of an imaging lens module 2000 according to yet 

another embodiment of the present disclosure. In Fig. 13, the imaging lens 

module 2000 includes a barrel 2100, an optical lens assembly 2200 and the light 

blocking sheet 100. The optical lens assembly 2200 is disposed in the barrel 

2100, and the light blocking sheet 100 is disposed in the barrel 2100. Therefore, 

20 the light can be effectively blocked, and the reflected intensity of the stray light into 

the imaging lens module 2000 can be reduced. Accordingly, the image quality of 

the imaging lens module 2000 can be improved. 
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Specifically, the imaging lens module 2000 can further include an 

object-side surface 2300, an image-side surface 2400 and an image surface 2500. 

The object-side surface 2300 faces an imaged object (not shown), and the 

image-side surface 2400 faces the image surface 2500. The optical lens 

5 assembly 2200 can include at least two lens elements (2210, 2220, 2230, 2240, 

2250, 2260), and the light blocking sheet 100 is adjacent to at least one of the lens 

elements (2210, 2220, 2230, 2240, 2250, 2260). Other spacing elements (2610, 

2620, 2630, 2640) can be disposed between two of the lens elements (2210, 2220, 

2230, 2240, 2250, 2260). 

10 More specifically, the optical lens assembly 2200 can include a first lens 

element 2210, a second lens element 2220, a third lens element 2230, a fourth 

lens element 2240, a fifth lens element 2250 and a sixth lens element 2260. The 

light blocking sheet 100 is disposed between the third lens element 2230 and the 

fourth lens element 2240. The first surface 112 (shown in Fig. 2C) of first outer 

15 layer 110 of the light blocking sheet 100 corresponds to the object-side surface 

2300 of the imaging lens module 2000. The second surface 123 (shown in Fig. 

2C) of second outer layer 120 of the light blocking sheet 100 corresponds to the 

image-side surface 2400 of the imaging lens module 2000. A spacing element 

2610 is disposed between the first lens element 2210 and the second lens element 

20 2220. A spacing element 2620 is disposed between the second lens element 

2220 and the third lens element 2230. A spacing element 2630 is disposed 

between the fourth lens element 2240 and the fifth lens element 2250. A spacing 

element 2640 is disposed between the fifth lens element 2250 and the sixth lens 
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element 2260. In the embodiment, the position and the number of the light 

blocking sheet 100 is only exemplary. In practical, the light blocking sheet 100 

can be disposed between any two of the first lens element 2210, the second lens 

element 2220, the third lens element 2230, the fourth lens element 2240, the fifth 

5 lens element 2250 and the sixth lens element 2260. Moreover, the spacing 

element 2610, the spacing element 2620, the spacing element 2630 and/or the 

spacing element 2640 can be replaced by the light blocking sheet 100. 

Furthermore, at least one of the first surface 112 of first outer layer 110 and 

the second surface 123 of second outer layer 120 of the light blocking sheet 100 

10 can include an anti-reflection film (not shown) coated thereon. The details of the 

anti-reflection film can be the same as that in Fig. 3, and will not be repeated 

herein. Therefore, the reflection of lights can be reduced, and the image quality of 

the imaging lens module 2000 can be enhanced. 

15 <Electronic Apparatus> 

Fig. 14 is a schematic view of an electronic apparatus 3000 according to 

further another embodiment of the present disclosure. In Fig. 14, the electronic 

apparatus 3000 includes the imaging lens module 2000 in Fig. 13 and an image 

sensor 3100. The image sensor 3100 is disposed on the image surface 2500 of 

20 the imaging lens module 2000. Therefore, the reflection of the stray light can be 

effectively reduced, and the image quality can be maintained, so that the demand 

for high-end image specifications of the electronic apparatus 3000 can be satisfied. 

The electronic apparatus 3000 can further include but not limited to a display, a 
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control unit, a storage unit, a random access memory unit (RAM), a read only 

memory unit (ROM) or a combination thereof. Moreover, the electronic apparatus 

3000 can be applied to but is not limited to a 3D (three-dimensional) image 

capturing applications, in products such as digital cameras, mobile devices, digital 

5 tablets, smart lV, surveillance devices, game consoles with motion sensing 

function, vehicle cameras such as driving recording systems and rear view camera 

systems, aerial photography devices, sports photography equipment, all kinds of 

smart electronics and wearable devices. 

<1st Example> 

Fig. 4 is a partially cross-sectional view of a light blocking sheet 300 

according to the 1st example of the present disclosure. A view angle of Fig. 4 is 

the same as that in Fig. 2C, and Fig. 4 only shows a half of the cross section of the 

light blocking sheet 300. In Fig. 4, the light blocking sheet 300 includes a first 

15 outer layer 310, a second outer layer 320, an inner substrate layer 330, an air layer 

340 and a central axis Z. The first outer layer 310 includes a first opening 311. 

The second outer layer 320 includes a second opening 321. The inner substrate 

layer 330 disposed between the first outer layer 310 and the second outer layer 

320 connects the first outer layer 310 to the second outer layer 320. The inner 

20 substrate layer 330 includes a substrate opening 331. The air layer 340 is located 

between the first outer layer 310 and the second outer layer 320, and is close to 

the first opening 311 and the second opening 321. The central axis Z is coaxial 

with the first opening 311, the second opening 321 and the substrate opening 331. 
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Specifically, the first outer layer 310 includes a first surface 312 facing 

outward and a second surface 313 facing inward. The second outer layer 320 

includes a first surface 322 facing inward and a second surface 323 facing outward. 

The first outer layer 310 is connected with the inner substrate layer 330 via the 

5 second surface 313, and the second outer layer 320 is connected with the inner 

substrate layer 330 via the first surface 322. Moreover, a thickness of each of the 

first outer layer 310, the second outer layer 320 and the inner substrate layer 330 

is uniform. 

Each of the first outer layer 310 and the second outer layer 320 can be 

10 made of a black carbon-containing material, and the inner substrate layer 330 can 

be made of a plastic material. Each of the first surface 312 of the first outer layer 

310 and the second surface 323 of the second outer layer 320 can include an 

anti-reflection film (shown in Fig. 3) coated thereon. The anti-reflection film can 

include a silicon dioxide material layer. 

15 In the light blocking sheet 300 according to the 1st example, a length 

parallel to the central axis Z of the air layer 340 is d, a thickness of the light 

blocking sheet 300 is t, a diameter of the first opening 311 is <!>1, a diameter of the 

second opening 321 is <!>2, a minimum diameter of the substrate opening 331 is 

<!>smin, and a maximum outer diameter of the light blocking sheet 300 is <!>. The 

20 parameters of d, t, <!>1, <!>2, <!>smin, and <!> can refer to Fig. 2C. The values of d, t, 

d/t, <!>1, <!>2, <!>smin, <!>, (<!>smin-<!>1)/2, (<!>smin-<!>2)/2, <!>1/<!>2 and 1000t/<!> of the 1st 

example are listed in Table 1. 

Table 1, 1st Example 
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d (µm) 17.5 ct:> (mm) 3.25 
t (µm) 29.5 (<t:>smin-<t:>1 )/2 (µm) 6 

d/t 0.59 (<t:>smin-<t:>2)/2 (µm) 6 
<t:>1 (mm) 2.5 ct:> 1 / ct:> 2 1 
<t:>2 (mm) 2.5 1 00Ot/<t:> 9.08 

<t:>smin (mm) 2.5120 

<2nd Example> 

Fig. 5 is a partially cross-sectional view of a light blocking sheet 400 

according to the 2nd example of the present disclosure. A view angle of Fig. 5 is 

5 the same as that in Fig. 2C, and Fig. 5 only shows a half of the cross section of the 

light blocking sheet 400. In Fig. 5, the light blocking sheet 400 includes a first 

outer layer 410, a second outer layer 420, an inner substrate layer 430, an air layer 

440 and a central axis Z. The first outer layer 410 includes a first opening 411. 

The second outer layer 420 includes a second opening 421. The inner substrate 

10 layer 430 disposed between the first outer layer 410 and the second outer layer 

420 connects the first outer layer 410 to the second outer layer 420. The inner 

substrate layer 430 includes a substrate opening 431. The air layer 440 is located 

between the first outer layer 410 and the second outer layer 420, and is close to 

the first opening 411 and the second opening 421. The central axis Z is coaxial 

15 with the first opening 411, the second opening 421 and the substrate opening 431. 

Specifically, the first outer layer 410 includes a first surface 412 facing 

outward and a second surface 413 facing inward. The second outer layer 420 

includes a first surface 422 facing inward and a second surface 423 facing outward. 

The first outer layer 410 is connected with the inner substrate layer 430 via the 

20 second surface 413, and the second outer layer 420 is connected with the inner 
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substrate layer 430 via the first surface 422. Moreover, a thickness of each of the 

first outer layer 410, the second outer layer 420 and the inner substrate layer 430 

is uniform. 

Each of the first outer layer 410 and the second outer layer 420 can be 

5 made of a black carbon-containing material, and the inner substrate layer 430 can 

be made of a plastic material. Each of the first surface 412 of the first outer layer 

410 and the second surface 423 of the second outer layer 420 can include an 

anti-reflection film (shown in Fig. 3) coated thereon. The anti-reflection film can 

include a silicon dioxide material layer. 

10 In the light blocking sheet 400 according to the 2nd example, a length 

parallel to the central axis Z of the air layer 440 is d, a thickness of the light 

blocking sheet 400 is t, a diameter of the first opening 411 is <!>1, a diameter of the 

second opening 421 is <!>2, a minimum diameter of the substrate opening 431 is 

<!>smin, and a maximum outer diameter of the light blocking sheet 400 is <!>. The 

15 parameters of d, t, <!>1, <!>2, <!>smin, and <!> can refer to Fig. 2C. The values of d, t, 

d/t, <!>1, <!>2, <!>smin, <!>, (<!>smin-<!>1 )/2, (<!>smin-<!>2)/2, <!>1/<!>2 and 1 000t/<!> of the 

2nd example are listed in Table 2. 

Table 2, 2nd Example 
d (µm) 29.5 <!> (mm) 3.05 
t (µm) 37.5 (<!>smin-<!>1)/2 (µm) 15.95 

d/t 0.79 ( <!>sm in-<!>2)/2 (µm) 15.95 
<!>1 (mm) 1.65 <!> 1 /<!>2 1 
<!>2 (mm) 1.65 1 000t/<!> 12.30 

<!>smin (mm) 1.6819 

<3rd Exam pie> 
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Fig. 6 is a partially cross-sectional view of a light blocking sheet 500 

according to the 3rd example of the present disclosure. A view angle of Fig. 6 is 

the same as that in Fig. 2C, and Fig. 6 only shows a half of the cross section of the 

light blocking sheet 500. In Fig. 6, the light blocking sheet 500 includes a first 

5 outer layer 510, a second outer layer 520, an inner substrate layer 530, an air layer 

540 and a central axis Z. The first outer layer 510 includes a first opening 511. 

The second outer layer 520 includes a second opening 521. The inner substrate 

layer 530 disposed between the first outer layer 510 and the second outer layer 

520 connects the first outer layer 510 to the second outer layer 520. The inner 

10 substrate layer 530 includes a substrate opening 531. The air layer 540 is located 

between the first outer layer 510 and the second outer layer 520, and is close to 

the first opening 511 and the second opening 521. The central axis Z is coaxial 

with the first opening 511, the second opening 521 and the substrate opening 531. 

Specifically, the first outer layer 510 includes a first surface 512 facing 

15 outward and a second surface 513 facing inward. The second outer layer 520 

includes a first surface 522 facing inward and a second surface 523 facing outward. 

The first outer layer 510 is connected with the inner substrate layer 530 via the 

second surface 513, and the second outer layer 520 is connected with the inner 

substrate layer 530 via the first surface 522. Moreover, a thickness of each of the 

20 first outer layer 510, the second outer layer 520 and the inner substrate layer 530 

is uniform. 

Each of the first outer layer 510 and the second outer layer 520 can be 

made of black carbon fibers, and the inner substrate layer 530 can be made of a 
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black plastic material of PET. Each of the first surface 512 of the first outer layer 

510 and the second surface 523 of the second outer layer 520 can include an 

anti-reflection film (shown in Fig. 3) coated thereon. The anti-reflection film can 

include a silicon dioxide material layer. 

5 In the light blocking sheet 500 according to the 3rd example, a length 

parallel to the central axis Z of the air layer 540 is d, a thickness of the light 

blocking sheet 500 is t, a diameter of the first opening 511 is <!>1, a diameter of the 

second opening 521 is <!>2, a minimum diameter of the substrate opening 531 is 

<!>smin, and a maximum outer diameter of the light blocking sheet 500 is <!>. The 

10 parameters of d, t, <!>1, <!>2, <!>smin, and <!> can refer to Fig. 2C. The values of d, t, 

d/t, <!>1, <!>2, <!>smin, <!>, (<!>smin-<!>1 )/2, (<!>smin-<!>2)/2, <!>1/<!>2 and 1 000t/<!> of the 

3rd example are listed in Table 3. 

Table 3, 3rd Example 
d (µm) 9 <!> (mm) 3.55 
t (µm) 17 (<!>smin-<!>1 )/2 (µm) 15.95 

d/t 0.53 ( <!>sm in-<!>2)/2 (µm) 15.95 
<!>1 (mm) 3.04 <!> 1 /<!>2 1 
<!>2 (mm) 3.04 1 000t/<!> 4.79 

<!>smin (mm) 3.0719 

<4th Example> 

15 Fig. 7 is a partially cross-sectional view of a light blocking sheet 600 

according to the 4th example of the present disclosure. A view angle of Fig. 7 is 

the same as that in Fig. 2C, and Fig. 7 only shows a half of the cross section of the 

light blocking sheet 600. In Fig. 7, the light blocking sheet 600 includes a first 

outer layer 610, a second outer layer 620, an inner substrate layer 630, an air layer 
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640 and a central axis Z. The first outer layer 610 includes a first opening 611. 

The second outer layer 620 includes a second opening 621. The inner substrate 

layer 630 disposed between the first outer layer 610 and the second outer layer 

620 connects the first outer layer 610 to the second outer layer 620. The inner 

5 substrate layer 630 includes a substrate opening 631. The air layer 640 is located 

between the first outer layer 610 and the second outer layer 620, and is close to 

the first opening 611 and the second opening 621. The central axis Z is coaxial 

with the first opening 611, the second opening 621 and the substrate opening 631. 

Specifically, the first outer layer 610 includes a first surface 612 facing 

10 outward and a second surface 613 facing inward. The second outer layer 620 

includes a first surface 622 facing inward and a second surface 623 facing outward. 

The first outer layer 610 is connected with the inner substrate layer 630 via the 

second surface 613, and the second outer layer 620 is connected with the inner 

substrate layer 630 via the first surface 622. Moreover, a thickness of each of the 

15 first outer layer 610, the second outer layer 620 and the inner substrate layer 630 

is uniform. 

Each of the first outer layer 610 and the second outer layer 620 can be 

made of black carbon fibers, and the inner substrate layer 630 can be made of a 

transparent plastic material of PET. Each of the first surface 612 of the first outer 

20 layer 610 and the second surface 623 of the second outer layer 620 can include an 

anti-reflection film (shown in Fig. 3) coated thereon. The anti-reflection film can 

include a silicon dioxide material layer. 
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In the light blocking sheet 600 according to the 4th example, a length 

parallel to the central axis Z of the air layer 640 is d, a thickness of the light 

blocking sheet 600 is t, a diameter of the first opening 611 is <!>1, a diameter of the 

second opening 621 is <!>2, a minimum diameter of the substrate opening 631 is 

5 <!>smin, and a maximum outer diameter of the light blocking sheet 600 is <!>. The 

parameters of d, t, <!>1, <!>2, <!>smin, and <!> can refer to Fig. 2C. The values of d, t, 

d/t, <!>1, <!>2, <!>smin, <!>, (<!>smin-<!>1 )/2, (<!>smin-<!>2)/2, <!>1/<!>2 and 1 000t/<!> of the 

4th example are listed in Table 4. 

Table 4, 4th Example 
d (µm) 40 <!> (mm) 5.35 
t (µm) 48 (<!>smin-<!>1 )/2 (µm) 36.64 

d/t 0.83 ( <!>sm in-<!>2)/2 (µm) 36.64 
<!>1 (mm) 4.14 <!> 1 /<!>2 1 
<!>2 (mm) 4.14 1 000t/<!> 8.97 

<!>smin (mm) 4.2133 

<5th Example> 

Fig. 8 is a partially cross-sectional view of a light blocking sheet 700 

according to the 5th example of the present disclosure. A view angle of Fig. 8 is 

the same as that in Fig. 2C, and Fig. 8 only shows a half of the cross section of the 

light blocking sheet 700. In Fig. 8, the light blocking sheet 700 includes a first 

15 outer layer 710, a second outer layer 720, an inner substrate layer 730, an air layer 

7 40 and a central axis Z. The first outer layer 710 includes a first opening 711. 

The second outer layer 720 includes a second opening 721. The inner substrate 

layer 730 disposed between the first outer layer 710 and the second outer layer 

720 connects the first outer layer 710 to the second outer layer 720. The inner 
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substrate layer 730 includes a substrate opening 731. The air layer 7 40 is located 

between the first outer layer 710 and the second outer layer 720, and is close to 

the first opening 711 and the second opening 721. The central axis Z is coaxial 

with the first opening 711, the second opening 721 and the substrate opening 731. 

5 Specifically, the first outer layer 710 includes a first surface 712 facing 

outward and a second surface 713 facing inward. The second outer layer 720 

includes a first surface 722 facing inward and a second surface 723 facing outward. 

The first outer layer 710 is connected with the inner substrate layer 730 via the 

second surface 713, and the second outer layer 720 is connected with the inner 

10 substrate layer 730 via the first surface 722. Moreover, a thickness of each of the 

first outer layer 710, the second outer layer 720 and the inner substrate layer 730 

is uniform. 

Each of the first outer layer 710 and the second outer layer 720 can be 

made of a black carbon-containing material, and the inner substrate layer 730 can 

15 be made of a plastic material. Each of the first surface 712 of the first outer layer 

710 and the second surface 723 of the second outer layer 720 can include an 

anti-reflection film (shown in Fig. 3) coated thereon. The anti-reflection film can 

include a silicon dioxide material layer. 

In the light blocking sheet 700 according to the 5th example, a length 

20 parallel to the central axis Z of the air layer 7 40 is d, a thickness of the light 

blocking sheet 700 is t, a diameter of the first opening 711 is <!>1, a diameter of the 

second opening 721 is <!>2, a minimum diameter of the substrate opening 731 is 

<!>smin, and a maximum outer diameter of the light blocking sheet 700 is <!>. The 
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5 

parameters of d, t, <!>1, <!>2, <!>smin, and <!> can refer to Fig. 2C. The values of d, t, 

d/t, <!>1, <!>2, <!>smin, <!>, (<!>smin-<!>1 )/2, (<!>smin-<!>2)/2, <!>1/<!>2 and 1 000t/<!> of the 

5th example are listed in Table 5. 

Table 5, 5th Example 
d (µm) 20 <!> (mm) 5.55 
t (µm) 28 (<!>smin-<!>1 )/2 (µm) 92 

d/t 0.71 (<!>smin-<!>2)/2 (µm) 92 
<!>1 (mm) 4.14 <!> 1 /<!>2 1 
<!>2 (mm) 4.14 1 000t/<!> 5.05 

<!>smin (mm) 4.3240 

<6th Example> 

Fig. 9 is a partially cross-sectional view of a light blocking sheet 800 

according to the 6th example of the present disclosure. A view angle of Fig. 9 is 

the same as that in Fig. 2C, and Fig. 9 only shows a half of the cross section of the 

light blocking sheet 800. In Fig. 9, the light blocking sheet 800 includes a first 

10 outer layer 810, a second outer layer 820, an inner substrate layer 830, an air layer 

840 and a central axis Z. The first outer layer 810 includes a first opening 811. 

The second outer layer 820 includes a second opening 821. The inner substrate 

layer 830 disposed between the first outer layer 810 and the second outer layer 

820 connects the first outer layer 810 to the second outer layer 820. The inner 

15 substrate layer 830 includes a substrate opening 831. The air layer 840 is located 

between the first outer layer 810 and the second outer layer 820, and is close to 

the first opening 811 and the second opening 821. The central axis Z is coaxial 

with the first opening 811, the second opening 821 and the substrate opening 831. 
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Specifically, the first outer layer 810 includes a first surface 812 facing 

outward and a second surface 813 facing inward. The second outer layer 820 

includes a first surface 822 facing inward and a second surface 823 facing outward. 

The first outer layer 810 is connected with the inner substrate layer 830 via the 

5 second surface 813, and the second outer layer 820 is connected with the inner 

substrate layer 830 via the first surface 822. Moreover, a thickness of each of the 

first outer layer 810, the second outer layer 820 and the inner substrate layer 830 

is uniform. 

Each of the first outer layer 810 and the second outer layer 820 can be 

10 made of a black carbon-containing material, and the inner substrate layer 830 can 

be made of a plastic material. Each of the first surface 812 of the first outer layer 

810 and the second surface 823 of the second outer layer 820 can include an 

anti-reflection film (shown in Fig. 3) coated thereon. The anti-reflection film can 

include a silicon dioxide material layer. 

15 In the light blocking sheet 800 according to the 6th example, a length 

parallel to the central axis Z of the air layer 840 is d, a thickness of the light 

blocking sheet 800 is t, a diameter of the first opening 811 is <!>1, a diameter of the 

second opening 821 is <!>2, a minimum diameter of the substrate opening 831 is 

<!>smin, and a maximum outer diameter of the light blocking sheet 800 is <!>. The 

20 parameters of d, t, <!>1, <!>2, <!>smin, and <!> can refer to Fig. 2C. The values of d, t, 

d/t, <!>1, <!>2, <!>smin, <!>, (<!>smin-<!>1 )/2, (<!>smin-<!>2)/2, <!>1/<!>2 and 1 000t/<!> of the 

6th example are listed in Table 6. In 6th Example, lengths parallel to the central 

axis Z of the air layer 840 are different (i.e., the values of d are different), and the 
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value recorded in Table 6 is the minimum length (i.e., the minimum value of all the 

values of d). 

Table 6, 6th Example 
d (µm) 7.15 ct:> (mm) 5.55 
t (µm) 28 (<t:>smin-<t:>1 )/2 (µm) 91.8 

d/t 0.26 ( <t:>sm in-<t:>2)/2 (µm) 91.8 
<t:>1 (mm) 4.14 ct:> 1 / ct:> 2 1 
<t:>2 (mm) 4.14 1 000t/<t:> 5.05 

<t:>smin (mm) 4.3236 

<7th Example> 

5 Fig. 10 is a partially cross-sectional view of a light blocking sheet 900 

according to the 7th example of the present disclosure. A view angle of Fig. 10 is 

the same as that in Fig. 2C, and Fig. 10 only shows a half of the cross section of 

the light blocking sheet 900. In Fig. 10, the light blocking sheet 900 includes a 

first outer layer 910, a second outer layer 920, an inner substrate layer 930, an air 

10 layer 940 and a central axis Z. The first outer layer 910 includes a first opening 

911. The second outer layer 920 includes a second opening 921. The inner 

substrate layer 930 disposed between the first outer layer 910 and the second 

outer layer 920 connects the first outer layer 910 to the second outer layer 920. 

The inner substrate layer 930 includes a substrate opening 931. The air layer 940 

15 is located between the first outer layer 910 and the second outer layer 920, and is 

close to the first opening 911 and the second opening 921. The central axis Z is 

coaxial with the first opening 911, the second opening 921 and the substrate 

opening 931. 
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Specifically, the first outer layer 910 includes a first surface 912 facing 

outward and a second surface 913 facing inward. The second outer layer 920 

includes a first surface 922 facing inward and a second surface 923 facing outward. 

The first outer layer 910 is connected with the inner substrate layer 930 via the 

5 second surface 913, and the second outer layer 920 is connected with the inner 

substrate layer 930 via the first surface 922. Moreover, a thickness of each of the 

first outer layer 910, the second outer layer 920 and the inner substrate layer 930 

is uniform. 

Each of the first outer layer 910 and the second outer layer 920 can be 

10 made of a black carbon-containing material, and the inner substrate layer 930 can 

be made of a plastic material. Each of the first surface 912 of the first outer layer 

910 and the second surface 923 of the second outer layer 920 can include an 

anti-reflection film (shown in Fig. 3) coated thereon. The anti-reflection film can 

include a silicon dioxide material layer. 

15 In the light blocking sheet 900 according to the 7th example, a length 

parallel to the central axis Z of the air layer 940 is d, a thickness of the light 

blocking sheet 900 is t, a diameter of the first opening 911 is <!>1, a diameter of the 

second opening 921 is <!>2, a minimum diameter of the substrate opening 931 is 

<!>smin, and a maximum outer diameter of the light blocking sheet 900 is <!>. The 

20 parameters of d, t, <!>1, <!>2, <!>smin, and <!> can refer to Fig. 2C. The values of d, t, 

d/t, <!>1, <!>2, <!>smin, <!>, (<!>smin-<!>1 )/2, (<!>smin-<!>2)/2, <!>1/<!>2 and 1 000t/<!> of the 

7th example are listed in Table 7. 

Table 7, 7th Example 

30 

Page 62 of 237



d (µm) 17.68 ct:> (mm) 3.25 
t (µm) 29.5 (<t:>smin-<t:>1 )/2 (µm) 36 

d/t 0.60 (<t:>smin-<t:>2)/2 (µm) 36 
<t:>1 (mm) 2.5 ct:> 1 / ct:> 2 1 
<t:>2 (mm) 2.5 1 00Ot/<t:> 9.08 

<t:>smin (mm) 2.5720 

<8th Example> 

Fig. 11 is a partially cross-sectional view of a light blocking sheet 1000 

according to the 8th example of the present disclosure. A view angle of Fig. 11 is 

5 the same as that in Fig. 2C, and Fig. 11 only shows a half of the cross section of 

the light blocking sheet 1000. In Fig. 11, the light blocking sheet 1000 includes a 

first outer layer 1010, a second outer layer 1020, an inner substrate layer 1030, an 

air layer 1040 and a central axis Z. The first outer layer 1010 includes a first 

opening 1011. The second outer layer 1020 includes a second opening 1021. 

10 The inner substrate layer 1030 disposed between the first outer layer 1010 and the 

second outer layer 1020 connects the first outer layer 1010 to the second outer 

layer 1020. The inner substrate layer 1030 includes a substrate opening 1031. 

The air layer 1040 is located between the first outer layer 1010 and the second 

outer layer 1020, and is close to the first opening 1011 and the second opening 

15 1021. The central axis Z is coaxial with the first opening 1011, the second 

opening 1021 and the substrate opening 1031. 

Specifically, the first outer layer 1010 includes a first surface 1012 facing 

outward and a second surface 1013 facing inward. The second outer layer 1020 

includes a first surface 1022 facing inward and a second surface 1023 facing 

20 outward. The first outer layer 1010 is connected with the inner substrate layer 

31 

Page 63 of 237



1030 via the second surface 1013, and the second outer layer 1020 is connected 

with the inner substrate layer 1030 via the first surface 1022. Moreover, a 

thickness of each of the first outer layer 1010, the second outer layer 1020 and the 

inner substrate layer 1030 is uniform. 

5 Each of the first outer layer 1010 and the second outer layer 1020 can be 

made of a black carbon-containing material, and the inner substrate layer 1030 can 

be made of a plastic material. Each of the first surface 1012 of the first outer layer 

1010 and the second surface 1023 of the second outer layer 1020 can include an 

anti-reflection film (shown in Fig. 3) coated thereon. The anti-reflection film can 

10 include a silicon dioxide material layer. 

In the light blocking sheet 1000 according to the 8th example, a length 

parallel to the central axis Z of the air layer 1040 is d, a thickness of the light 

blocking sheet 1000 is t, a diameter of the first opening 1011 is <!>1, a diameter of 

the second opening 1021 is <!>2, a minimum diameter of the substrate opening 

15 1031 is <!>smin, and a maximum outer diameter of the light blocking sheet 1000 is 

<!>. The parameters of d, t, <!>1, <!>2, <!>smin, and <!> can refer to Fig. 2C. The 

values of d, t, d/t, <!>1, <!>2, <!>smin, <!>, (<!>smin-<!>1 )/2, (<!>smin-<!>2)/2, <!>1/<!>2 and 

1 00Ot/<!> of the 8th example are listed in Table 8. 

Table 8, 8th Example 
d (µm) 29.5 <!> (mm) 3.05 
t (µm) 37.5 (<!>smin-<!>1)/2 (µm) 30.95 

d/t 0.79 ( <!>sm in-<!>2)/2 (µm) 15.95 
<!>1 (mm) 1.62 <!> 1 /<!>2 0.98 
<!>2 (mm) 1.65 1 000t/<!> 12.30 

<!>smin (mm) 1.6819 
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<9th Example> 

Fig. 12 is a partially cross-sectional view of a light blocking sheet 1100 

according to the 9th example of the present disclosure. A view angle of Fig. 12 is 

the same as that in Fig. 2C, and Fig. 12 only shows a half of the cross section of 

5 the light blocking sheet 1100. In Fig. 12, the light blocking sheet 1100 includes a 

first outer layer 1110, a second outer layer 1120, an inner substrate layer 1130, an 

air layer 1140 and a central axis Z. The first outer layer 1110 includes a first 

opening 1111. The second outer layer 1120 includes a second opening 1121. 

The inner substrate layer 1130 disposed between the first outer layer 1110 and the 

10 second outer layer 1120 connects the first outer layer 1110 to the second outer 

layer 1120. The inner substrate layer 1130 includes a substrate opening 1131. 

The air layer 1140 is located between the first outer layer 1110 and the second 

outer layer 1120, and is close to the first opening 1111 and the second opening 

1121. The central axis Z is coaxial with the first opening 1111, the second 

15 opening 1121 and the substrate opening 1131. 

Specifically, the first outer layer 1110 includes a first surface 1112 facing 

outward and a second surface 1113 facing inward. The second outer layer 1120 

includes a first surface 1122 facing inward and a second surface 1123 facing 

outward. The first outer layer 1110 is connected with the inner substrate layer 

20 1130 via the second surface 1113, and the second outer layer 1120 is connected 

with the inner substrate layer 1130 via the first surface 1122. Moreover, a 

thickness of each of the first outer layer 1110, the second outer layer 1120 and the 

inner substrate layer 1130 is uniform. 
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Each of the first outer layer 1110 and the second outer layer 1120 can be 

made of a black carbon-containing material, and the inner substrate layer 1130 can 

be made of a plastic material. Each of the first surface 1112 of the first outer layer 

1110 and the second surface 1123 of the second outer layer 1120 can include an 

5 anti-reflection film (shown in Fig. 3) coated thereon. The anti-reflection film can 

include a silicon dioxide material layer. 

In the light blocking sheet 1100 according to the 9th example, a length 

parallel to the central axis Z of the air layer 1140 is d, a thickness of the light 

blocking sheet 1100 is t, a diameter of the first opening 1111 is <!>1, a diameter of 

10 the second opening 1121 is <!>2, a minimum diameter of the substrate opening 

1131 is <!>smin, and a maximum outer diameter of the light blocking sheet 1100 is 

<!>. The parameters of d, t, <!>1, <!>2, <!>smin, and <!> can refer to Fig. 2C. The 

values of d, t, d/t, <!>1, <!>2, <!>smin, <!>, (<!>smin-<!>1 )/2, (<!>smin-<!>2)/2, <!>1/<!>2 and 

1 00Ot/<!> of the 9th example are listed in Table 9. 

15 

Table 9, 9th Example 
d (µm) 4.5 <!> (mm) 3.55 
t (µm) 11.5 (<!>smin-<!>1)/2 (µm) 15.95 

d/t 0.39 ( <!>sm in-<!>2)/2 (µm) 15.95 
<!>1 (mm) 3.04 <!> 1 /<!>2 1 
<!>2 (mm) 3.04 1 000t/<!> 3.24 

<!>smin (mm) 3.0719 

<10th Example> 

Fig. 15A is a schematic view of an image capturing device 10 according to 

the 10th example of the present disclosure. The image capturing device 10 of the 

10th example is a camera module. The image capturing device 10 includes an 
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imaging lens module 11, a driving assembly 12, an image sensor 13 and a 

conductor circuit 14. The imaging lens module 11 includes an optical lens 

assembly (not shown herein), the light blocking sheet of the 1st example of the 

present disclosure (not shown herein) and a barrel (its reference numeral is 

5 omitted). The optical lens assembly and the light blocking sheet are disposed in 

the barrel. In the image capturing device 10, lights are focused by the imaging 

lens module 11 for generating an image, the driving assembly 12 is used to assist 

the imaging lens module 11 into focus, then the image is formed on the image 

sensor 13, and the data of the image is outputted by the conductor circuit 14. 

10 The driving assembly 12 can be an auto-focus module, and a driving 

method thereof can use a voice coil motor (VCM), a micro electro-mechanical 

system (MEMS), a piezoelectric system or a shape memory alloy system. The 

driving assembly 12 enables the imaging lens module 11 to obtain a preferable 

imaging position, so that the imaged object in different object distances can be 

15 imaged clearly. Moreover, the driving assembly 12 can be coordinated with a 

kinetic energy sensing element, such as an accelerator, a gyro or a Hall effect 

sensor. By adjusting the changes in different axial directions of the optical lens 

assembly, the blurry image resulting in the shaking of the shooting moment can be 

compensated, so that the image quality of dynamic scenes or low-light scenes can 

20 be enhanced. For example, an optical image stabilization (OIS) or an electronic 

image stabilization (EIS) can be featured with the driving assembly 12. Moreover, 

the image sensor 13 of the image capturing device 10 disposed on the image 

surface of the imaging lens module 11 can have the properties of high light 
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sensitivity and low noise (such as CMOS and CCD), so that the excellent image 

quality of the imaging lens module 11 can be truly presented. 

In practical, the image capturing device 10 can be connected with other 

modules for giving the image capturing device 10 required functions. Fig. 15B is a 

5 schematic view showing the image capturing device 10 in Fig. 15A connected with 

other modules. In Fig. 15B, the image capturing device 10 is connected with the 

flash module 22 via a conductor circuit 15. Therefore, a light compensation 

function can be provided by the flash module 22, which is favorable for optimizing 

the image quality. Fig. 15C is another schematic view showing the image 

10 capturing device 10 in Fig. 15A connected with other modules. In Fig. 15C, the 

image capturing device 10 is connected with the auxiliary focusing module 23 via a 

conductor circuit 16. Therefore, the object distance of the imaged objected can 

be provided by the auxiliary focusing module 23, which is favorable for the image 

capturing device 10 to focus quickly. In Fig. 15B and Fig. 15C, the flash module 

15 22 and the auxiliary focusing module 23 are only exemplary, and can be replaced 

by other modules according to practical demands. Moreover, the image capturing 

device 10 can be connected with only one module or can be connected with a 

plurality modules. Each of the conductor circuit 14, the conductor circuit 15 and 

the conductor circuit 16 can be but is not limited to a flexible printing circuit (FPC). 

20 

<11th Example> 

Fig. 16A is a perspective schematic view of an electronic apparatus 20 

according to the 11th example of the present disclosure. Fig. 16B is a schematic 
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view of the electronic apparatus 20 in Fig. 16A from another view angle. The 

electronic apparatus 20 of the 11th example is a smart phone. The electronic 

apparatus 20 includes the image capturing device 10 of the 10th example, the flash 

module 22, the auxiliary focusing module 23, an image signal processor 24 and a 

5 user interface 25 ( shown in Fig. 16B), wherein the image capturing device 10 is 

electrically connected with the flash module 22, the auxiliary focusing module 23, 

the image signal processor 24 and the user interface 25. When a user shoots 

with the electronic apparatus 20 via the user interface 25, lights are focused by the 

image capturing device 10 for generating an image, a light compensation function 

10 is provided by the flash module 22, the object distance of the imaged objected is 

provided by the auxiliary focusing module 23 for focusing quickly, and an 

optimizing image processing is provided by the image signal processor 24, so that 

the image quality can be further enhanced. The auxiliary focusing module 23 can 

adopt an infrared auxiliary focusing system or a laser auxiliary focusing system for 

15 focusing quickly. The user interface 25 can adopt a touch screen or a physical 

shooting button, and an image processing software can be coordinated with the 

user interface 25 for providing a variety of shooting modes and a variety of image 

processings. 

20 <12th Example> 

Fig. 17 is a schematic view of an electronic apparatus 30 according to the 

12th example of the present disclosure. In Fig. 17, the electronic apparatus 30 of 

the 12th embodiment is a tablet personal computer. The electronic apparatus 30 
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includes an image capturing device 31. The image capturing device 31 can be 

the same as that of the 10th example, and will not be repeated herein. 

<13th Example> 

5 Fig. 18 is a schematic view of an electronic apparatus 40 according to the 

13th example of the present disclosure. In Fig. 18, the electronic apparatus 40 of 

the 13th embodiment is a head-mounted display (HMO). The electronic 

apparatus 40 includes an image capturing device 41 . The image capturing device 

41 can be the same as that of the 10th example, and will not be repeated herein. 

10 It will be apparent to those skilled in the art that various modifications and 

15 

variations can be made to the structure of the present disclosure without departing 

from the scope or spirit of the disclosure. In view of the foregoing, it is intended 

that the present disclosure cover modifications and variations of this disclosure 

provided they fall within the scope of the following claims. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re Application of: 

Hsu, etal. 

Serial No.: Unassigned 

Confirmation No.: Unassigned 

Group Art Unit: Unassigned 

Examiner: Unassigned 
Filed: February 16, 2017 

Docket No. 251236-1700 
For: Light Blocking Sheet, Imaging Lens Module and Electronic Apparatus 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 

INFORMATION DISCLOSURE STATEMENT 

Alexandria, Virginia 22313-1450 

Sir: 

PATENT 

This information disclosure statement is filed in accordance with 37 C.F.R. §§ 1.56, 1.97, and 1.98, and 
specifically: 

IZI under 37 CFR l.97(b), or 
(within Three months of filing national application; or date of entry of international application; or 
before mailing date of first office action on the merits; whichever occurs last) 

D under 37 CFR l.97(c) together with either a: 
D Statement Under 37 C.F.R. l.97(e), or 
D a $180.00 fee under 37 CFR l.l 7(p), or 

(After the CFR l .97(b) time period, but before the final office action or notice of 
allowance, whichever occurs first) 

D under 3 7 CFR 1. 97 ( d) together with a: 
D Statement under 37 CFR l.97(e), and 
D a $180.00 petition fee set forth in 37 CFR l.l 7(p). 

(Filed after final office action or notice of allowance, whichever occurs first, but 
before payment of the issue fee) 

D Enclosed is a check in the amount of$ 

D Payment by credit card. 

□ Please charge $ to deposit account 

IZI At any time during the pendency of this application, please charge any fees required to Deposit Account 50-
5954 pursuant to 37 CFR 1.25. The Commissioner is hereby requested to credit any overpayment to Deposit 
Account No. 50-5954. 
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Applicant(s) submit herewith Form PTO SB/08A-08B-08a - Information Disclosure Statement by Applicant 
together with copies (where required) of patents, publications or other information of which applicant(s) are 
aware, which applicant(s) believe(s) may or may not be material to the examination of this application and for 
which there may be a duty to disclose in accordance with 37 CFR 1.56. As required by 37 C.F.R. §1.98(a), a 
legible copy of each document is provided. 

D A concise explanation of the relevance of foreign language patents, foreign language publications and other 
foreign language information listed on PTO Form SB/08A-08B-08a, as presently understood by the 
individual(s) designated in 37 CFR l.56(c) most knowledgeable about the content is given on the attached 
sheet, or where a foreign language patent is cited in a search report or other action by a foreign patent office in a 
counterpart foreign application, an English language version of the search report or action which indicates the 
degree of relevance found by the foreign office is listed on the form PTO SB/08A-08B-08a and is enclosed 
herewith. 

The following rights are reserved by the Applicant(s): the right to establish the patentability of the claimed 
invention over any of the listed documents should they be applied as reference, and/or the right to prove that some 
of these documents may not be prior art, and/or the right to prove that some of these documents may not be 
enabling for the teachings they purport to offer. 

This statement should not be construed as a representation that an exhaustive search has been made, or that 
information more material to the examination of the present application does not exist. Any statements or 
identifications regarding the relevance of any portion(s) of cited references should not be construed as a 
representation that the most relevant portion(s) have been identified, and the absence of such statements or 
identifications should not be construed as representations that there are no relevant portion(s). The Examiner is 
specifically requested not to rely solely on the materials submitted herewith. The Examiner is requested to conduct 
an independent and thorough review of the documents, and to form independent opinions as to their significance. 

It is requested that the information disclosed herein be made of record in this application and that the Examiner 
initial and return a copy of the enclosed PTO SB/08A-08B-08a to indicate the documents have been considered. 

By: 

Customer No. 109673 

Respectfully Submitted, 

McClure, Qualey & Rodack, LLP 

/Daniel R. McClure/ 

Daniel R. McClure, Reg. No. 38,962 

- 2 -
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Document code: WFEE 

ASAHLE 

United States Patent and Trademark Office 
Sales Receipt for Accounting Date: 02/23/2017 

SALE #00000013 Mailroom Dt: 02/16/2017 15434163 
01 FC : 1202 240.00 OP 
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Document code: WFEE 

ASAHLE 

United States Patent and Trademark Office 
Sales Receipt for Accounting Date: 02/23/2017 

ADJ #00000003 Mailroom Dt: 02/16/2017 
Seq No: 12611 Sales Acctg Dt: 02/16/2017 15434163 

04 FC: 1201 -1260.00 OP 

Page 99 of 237



Document code: WFEE 

United States Patent and Trademark Office 
Sales Receipt for Accounting Date: 02/23/2017 

ASAHLE RF #30191779 Mailroom Dt: 02/23/2017 15434163 

Credit Card Refund Total: $1020.00 

American Express XXXXXXXXXXXX1007 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 15/434,163 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 23 minus 20= 3 (37 CFR 1.16(i)) 
OR X 80 = 240 

INDEPENDENT CLAIMS 2 minus 3 = X 420 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 1840 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT 

15/434,163 02/16/2017 

109673 
McClure, Qualey & Rodack, LLP 
3100 Interstate North Circle 
Suite 150 
Atlanta, GA 30339 

3754 
FIL FEE REC'D 

1840 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

251236-1700 23 2 
CONFIRMATION NO. 7080 

FILING RECEIPT 

1111111111111111111111m~mmmmHui1g1111111111111111111111111111 

Date Mailed: 02/27/2017 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Chih-Wen HSU, Taichung City, TAIWAN; 
Chih-Wei CHENG, Taichung City, TAIWAN; 
Ming-Ta CHOU, Taichung City, TAIWAN; 

LARGAN PRECISION CO., LTD., Taichung City, TAIWAN; 

Power of Attorney: The patent practitioners associated with Customer Number 109673 

Domestic Applications for which benefit is claimed - None. 
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for 
domestic benefit. See 37 CFR 1.76 and 1.78. 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
TAIWAN 105137120 11/14/2016 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 02/23/2017 
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/434, 163 

Projected Publication Date: 05/17/2018 

Non-Publication Request: No 

Early Publication Request: No 
Title 

LIGHT BLOCKING SHEET, IMAGING LENS MODULE AND ELECTRONIC APPARATUS 

Preliminary Class 

138 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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Application Date 
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A light blocking sheet includes a first outer 

layer, a second outer layer, an inner substrate layer 

and a central axis. The first outer layer includes a 

first opening. The second outer layer includes a 

second opening. The inner substrate layer disposed 

between the first outer layer and the second outer 

layer, and the inner substrate layer connects the first 

outer layer to the second outer layer. The inner 

substrate layer includes a substrate opening. The 

central axis, the first opening, the second opening 

!$~~~ : 105137120 
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and the substrate opening are coaxial. When the 

certain condition is satisfied, it is favorable for 

effectively eliminating stray lights. 
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£ t1" ~ L 3 PJ ,& ,,~ ~ L 2 ~ jcJ I§] ~ ~ fL ® ~ cm ( ti- """f r31 f~ ~ 

cm , ii**~~) 1Et nt w ~ , 1it A i-t :Ye *~ M· 1 , A it * i~ M, 1 A 

it ¥U ~ cm , ~ ~ nx & ~i * ~ R 1 .. & !!-t :Ye *~ R, 1 , 'ffi • * 14 1 

~J=§~~{~i.lm[' &ft:½:;~Rl!M&ft:½:;~JR'l{r}~~A~{~ 

■m[®~-~-,~~·fiffls'gft:½:;}=,1~~--$~~~ 

5~ft~::Y6 ° 

r 0006] ** _t J=iJr }11t , ~ w si 1c • * J=, 5* 5~ ~ ~ * s1g tIB n 
~ ~fr,J\ ~ 1cPXf~ilm[B'g ~f~ iRiJf, e JJx~ &~~m~ s1g~ 

~L-o 

~~~~: 105137120 
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• [g-(Y3pg~] 

r 0001 l * ~ lY3 m 1~ - ffi ~ * J=i , PX f~ i1a mL& ~ r ~ 

ii, ff Ef3 g:;1t;J=i 179 fm£tt Iii s'g £t1" lffl fLmiiJ,H~*~ffi-5'~ 

* Jii W ffi = 1r * Jii !¥7 H @ , oJ ~ fU tit 5Jsi 5~ ~ ~ :;1t; , B rm ~ ~ 

~--~®~•£fi,B®~•rffi£~JE~~~l¥J~SR 

.cooos1 ~11 ~ * g t¥.J ~ 1~ -mg* J=i , 'el.~ ffi -1r ~ 

)ii " ffi = 9~ * Jii " pg $ £ t1" ~ p;_ ,& tp 'Li' ~ 0 ffi - 9~ * Iii § "'a" 

ffi - Im fL O ffi = 9~ ~ m § "'a" ffi = lffl JL O pg :g~ £ tt Iii ~ii~ ffi 

- 1~ * Iii ~ ffi = 1~ * Iii Fs'J _§_ ~ m ffi - 1r ~ m W ffi = 1~ * 
Iii , ~ cp pg :g~ & tt ~ 'EJ. ?i" & t1" Im JL O cp 1t, ,BI~ ffi - Im JL , ffi 

= lffl JL .&&tt Im fL l5J ~ 0 &tt !ffl JL !¥7 :®: 1J, H@ ~ <I> smin , ffi 

- lffl JL s'g 1i@ ~ <I> 1 , ffi = Im fL !¥7 H ~ ~ <I> 2 , Jt ~ JE T 57U {~ 

{tf: : <I> s m i n > <I> 1 ; PJ- ,& <I> s m i n > <I> 2 ° ff EB 7-fs: ,€St: ffi }l& ~ ffi ' 

~ fU ~ 5Jsi 5~ ~fHi~ :Ye 0 

c 00091 * :f!l 1: ¥St: pfr ifil B'g g * J=i , ~ cp pg fm £ tt m DJ ~ 

~~ttff m 'ffi-j~*m~ffi=jf'*lioJ5J- BU~~E~ti~~ 

ff ~ 0 & tt lffl fL s'g m I J, 1i 1~ ~ <I> s m i n , ffi - lffl fL l3'g 1[ @ ~ 

<I> 1 , ffi = Im fL B'g 1i @ ~ <I> 2 , Jt DJ ~ JET 57U {~ {tf: : 2 . o µ m < 

-(<I>smin-<I>l)/2 < 200 µm; tX,&2.0 µm < (<I>smin-<I>2)/2 

< 2 0 0 µ m O ~ ~ ' Jt DJ ~ .@ T 57U {~ {tf: : 3 . 0 µ m < • 

( <I> s m i n - <I> 1 ) / 2 < 8 5 µ m ; PJ_ ,& 3 . 0 µ m < ( <I> s m i n - <I> 2 ) / 2 < 

8 5 µ m O g :Ye J=i oJ ~ § ?i" ~ ~ ~ Iii ' ~ ~ ~ Jii {f[ ~ ffi - jr * 
m W ffi = 9~ * Iii Fa'j • .a~ ~~Iii# JlI ffi - Im fL W ffi = lffl fL 0 
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~ ~ ~ ~ .IJZ fj cp ,t, ,lil 1¥.J -& ~ ~ d , ;It PJ ~ JE T )7U {~ {tf: : 5 µ m 

< d < 4 9 µ m 0 • ~ 1c J=, 1¥1 }!J N ~ t , ;It PJ ~ JE T JU {~ {tf: : s µ m 

< t < 4 9 µ m 0 ~ ~ ~ Ai ¥ fj cp ,t, flil 1¥.J ~ ,& ~ d ' ~ 1c J=, 1¥J 

~ .& ~ t , * PJ ~ )E T JU {~ {tf: : 0 . I 2 < d / t < 0 . 6 7 ° ~ - lffi. 

:fL 1¥.J J[ ~ ~ <I> I , ffi = lffi :fL l¥J J[ t~ ~ <I> 2 • , * PJ ~ ~ T JU {~ 

{tf: : 0 . 9 3 < <I> I / <I> 2 < I . 0 7 ° ~ :;1c J=, 1¥] ft* j~ ~ ~ <I> • ~ * 

J=i 1¥.J ~ ,& ~ t • * ciJ ~ JE T JU {~ {tf: : I < I o O O t I <I> < 5 o O ji 

rn _t}lttm&®-fr!ti&111LJ~~, ~tu~~*J=, ® ~~ 1c.ML~~ 

5~ y ~ it * B'g ,&)}t 0 

coo 1 o l *~ ~ * g- E!J3 ~ m 1~ - fi .5JG ~ • sm , 'El ✓a~ ffi fffi .. 

:;1c~am~&_t}ltt1¥J~1cJ=,,*~•m~m~•~~,~* 

J=i~~m~-~~ 0 fflEB*~m~~-,PJ~~-1t;,~y 

Mft:½::AM~PX••m&ff*~M•B®&ffPX•Rm®~ 
{~£ff 0 

coo 11 l f~ ~ au ~ ® PX 1~ a m , * cp n 1c J=, s'g ffl - ,,~ ~ 

~~'El~ffi-~@WPXaRm®~oooo~•••1cJ=,®ffl= 

jf'~Ji ~ 'El-frffl = ~ 00 WfflGf®!ilM®f~fflUOOft ■, iiffi-~ 

OO~ffi=~@cp~:Jr-~OO~~-tt&Ma~ 0 m&M~~ 
PJ 'Pl.~= ~1c~ ft~~ 0 ffl-~ 00 Wffi =~ Im cp ciJ -rM-~ 00 

■~m&Ma- 0 ffEB_t~~&l¥J~~~~~-,~~~• 

-~ ~& J'c.i~ ® &i-:t, rm oJ J! •-tv-mft- PX• am a'g PX{~£ 

ff 0 

roo12] if-li~*g-E!J3¥Jmf~-~~r~m, 'Pl.~au}ltt® 

~••m~&~r~:Yc~~·~r~:½::n~~m~~••m 

$'~~5re : 105137120 

•• 
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• ®~e@ 0 ff~*~ffitt~a,~~~~~-~*®&M 
*'~A~~ff®~•&•,~~~~m~w•~~•®~ 
tJi t4r a9 az -f~ tm * 0 

[0013] flltl!*~ BA x~,~ -fm~* J=, , 'Pl. *~-jf'~ 

~ .. ffi = J~~m .. F"3 t5lt~t.t m .. ~ ~~m PJ_& r:p Jt, m O ffi-

5'r ~ m 'el.~ ffi - im :rL O ffi = J~ ~ m 'el. * m = im JL O pg t5B £ tt 
~ !l II~ ffi - j~ ~ ~ W ~ . J~ ~ ~ Fai ii}! m ffi - jf' ~ Ai W 

ffi = 1f' ~ Pei , ;tt cp 179 $ £ t.t Jii 'el. ~ ~ t.t Im JL O ~ ~ ~ • {:tr~ 

ffi-jf'~- ~ffi=Jr~- Fa':I, ii~-~-SJlrffi-!m :fL!Mffi 

= lffl JL O tp ,t, ,m w ffi - im :fL ' ffi = Im JL & ~ t.t lffl JL lo] ,m O ~ 

~ ~ )ii ~ 1T tp ll£\ ,m B'g -& & 1.& d • ;lt ~ JET 3iU {~ {tf:: : 5 µ m < d 

<S0µm 0 ffi~*mm•ff•·~~~-Y~M*®&M, 
ff:£ ffij ~ 5& '5foj )~ ~ ~ * 0 

[ 0014] f« 1Jt J:. ¥~ pfr • B'g. ~ * J=i , ;1t r:p 179 g3 ~ t.t ~ PJ ~ 

m~t.tjf ~ 'ffi-jf'~Jii Wffi =Jr~~ PJ 5t BU ffiJJffl~~~t.t 

1t m O ~ 179 ffl3£t.t m .. m-jr-~• wm =jf'~~ s'g f!l.&PJ ~ 

~ !:::J O ~ t.t Im JL s'g ~ 1 J\ 1r 1~ ~ <I> s min , ffi - Im JL ® 1r ~ ~ 

<I> 1 , ffi = lffi :fL s'g 1[ ~ ~ <I> 2 , ;lt PJ ~ JE T 3iU {~ {tf:: : 3 . o µ m < 

(<l>smin-<l>l)/2 < 85 µm; ~,&3.0 µm < (<l>smin-<1>2)/2 < 

8 s µ m O ~ A ~ m 3¥ 1T cp ,t, $(1J ® -& JJt ffiJJ d , ~ * J=, ® J!I. & ~ 

t , ;tt PJ 5µfg JE T ~U {~ {tf:: : o . 1 2 < d / t < o . 6 7 ° ffi E±Ll:: • ~ & 

B'g~~Mffiffa,PJ~~~-ffi-~~-~-s'g~~,~­

,m )~ y & it * $'g JjJ ~ O 

[001s] tll1Jt21s:~~ ]f!~f~-ffi~f~ii:®! , 'El~ii~ .. 

lff~~~ : 105137120 
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*Sfflffl~&L~®•*~'*~ffiffl~-~--~·W* 
~ili~-~-~~ 0 ffrn*~ffi~Wm•~~~•*••Y 
Rft*AM~PXa■m&M*~M·~®&•PX•■~®PX 

{~£~ 0 

[ oo 16 J {~ ~ _t ffei J5fr ~ s'g PX a a E,ij , * tf:1 ~ * ~ s1g ffi -

1~ ~ ~ J! § -a- ffi - * @ ~ JJx 1~ ~Ji @ s'g !Jo/.J fJIU 00 ft ff! , • * ~ ® 

ffi = 1~ ::& ~ J! § -a- ffi = ::& 1m ~ PX f~ Rm B'g a fflU 00 W ff! , _a ffi • 

-::&OO~ffi=*OOtf:1~Y-*®~~m&M~~ 0 Hrn*~ 
m•w••~~~~-~•Y*•®&M•®~J!~-~m 
:fr f5JG f~ R NW s1g PX 1~ £ ~ 0 

coo 11 l t~ !It* g ~ ~ m 1~ - fm ~ r ~ 1r , § -a- :;w ~ a1g 

~••EW~&~r~*n~•mr~*n#~•~~••m 
s1g~•00°Hrn*~ffi~~-·~~~~~-ft*B1g&M 
*·~A~~~B'gf5JG•£••~~~~m~w•~~•a1g~ 
mms1g~1~~>.R 0 

[ 611~M~~~ l 

[ oo 18] ~ ~ * g ~ Z. L Mt 5¥□ * f-tg § ® , ¥-1 a , ~ ~ !M 

••~~J!~■~m,mm~~z.~~~~= 

m1A~~~~~ms1g-~•*~®Mm~~~; 
ffi 1 B iii {* ffi 1 A Iii tp ~ * ~ )ti~ 00 ~Ji 1 b - 1 b s'g ro!J tiB tu 00 

• 
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• 
[II 

m 2 B Iii! 1~ ~ 2 A lilI t:f:1 ~ * J=, ~ ~ ~ ii m 7J' • /I' fl Iii! : 

m 2 c Iii! 1~ ffi 2 A liil t:f:1 ~ * J=, 5ii iu oo ~ 2 c - 2 c a'g gu oo /I' ~ 

ffi 2 D Iii! ~ ffi 2 A Iii] t:f:1 ~ ::Yt J=, ~ rj[ EI ~ fl 7R ~ lilI 

ffi 2 E !ii1 ~ ffi 2 n Iii! t:f:1 ~ ~ tt W-4 ~ ~a m 7J' • /I' g !iii ; 

ffi31iil~•/l'*~*~~~-•~n~®-~~*J=, 

atg mI 00 7R fl !ill ; 

ffi41iil~•7R*~*@~ffl--~OO®W:Y6~~~$ 

ffi6lii1~•7R*~*@~ffl-W~OO®W:Y6~~~$ 
till 00 7R ~ liil ; 

tiU007R~lii1 ; 

lft~~5m: 105137120 

Page 114 of 237



.=:a:.1g1. 
;~, ugu ' 

ffi 1 5 C 6i1 {* ti ~ ffi 1 5 A lid tp I& {~ ~ E ~ ;It: fig ~ iJJ. ® g 

-~f~7R~6il ; 

ffi 16A !II f* ~i ~{:& ~ij *~ E!J3 ~ +-Ji iiffi f9tl ® ~r ~ E 

~t~J"R~liil ; 

liil 

~ 1 7 611 {~ it 7R {:& ~ij 7-fs: g E!J3 % + = jf iiffi 'Wll ® ~ -=f-~ E 7R 

~6il; W-.& 

~ 1 8 6i1 f* it 7R f;& ~ * ~ E!J3 ffi + _ • ME irr ® ffl: r ~ 1r 7R 

<W:YtJ:4 > 

[ 0019] * 2 A Iii! it/ 7R f{x ~ij 7-fs: ~_i- E!J3 - Ji iiffi 1J ~ 81 - ;fm }}! • 

• 
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• :3/tR l00B'gwjfJlJ"R~liJ, ffi2B III{*ffi2A[l}tpjjg:Y6H l00B'g~ 

~ ~a f~ 5t WI 7R J! [II , ffi 2 C liil {* ffi 2 A liil tp ~ :Ye A 1 o o 5{I ~ 00 

~ 2 c - 2 c B'g ~u oo 7R ~ 6IJ O ffi 2 A Iii ~ ffi 2 c llI r:r , iJg * H 1 o o 

§ ~ ffi - 9~ ~ ~ 1 1 o .. ffi = 9~ ~ mi 1 2 o .. pg ffB ~ tt mi 1 3 o PJ 

& r:p JLi' ,m z 0 

[ 0020] ~ IE] ~ ~ ~~ ffi 2 D III f□ ffi 2 E [II , ffi 2 D [II ~ ffi 2 A 

Iii r:p ~ :;16 A 1 o o ~ • ~ tt ;fBf. ~ ~ liif , ffi 2 E III ~ ffi 2 D !Ii! r:p • 

ft tt Jf4 (I'g ~6 m 7J" m ~ ~ liif 0 EB ffi 2 D III fa ffi 2 E liiil PJ 9ill ' 1~ ft 

M*4§ ~ffi-11--~ttfstm 11 oA .. ffi =9~**-1"f4m 120Att-& 

pg ~ ~ ift t1" 7fSt m 1 3 0 A , ;1t c:p , ffi 2 E III ~ ]I! 5~ ~ ~ JJ! ffi - 9~ 

~tt7fStm 11 oA, ffi =9r~Mfl ~ 120Att-& pg $~M~f4~ 

1 3 o A B'g mm 1* , ~nit 7R ffi - 9~ ~ M 7Pf. m 1 1 o Aw ffi = 9r ~ M 

7'21- m 1 2 o A~ 9r n iJL tu: ffl1f 1m ~ *-1" ~ 1zs1 ~F :t$J e:J ~~mi~ £Jim EtiI 

~ ,~ ~ , r~ mi , tE .IE m ·~ 5£ "-f , ffi - Jr~ M W4 m 1 1 o A .. ffi 

= 9~ ~ M 7Pf. Yi 1 2 o A PJ & pg $ ~ *-1" *-1" Jf4 ~ 1 3 o A ~ ~ !&; M 

ft,~ffi2D61Jffi7R 0 ff~,W~M~lzsl~~~A~H~~ 

~f4w®~A, ~~~A 1bs'gf~~, fUJ=§~ffiUpg:OO!k:_~B'g~ 

ffi~~PJ■-~Mfl~~~e:J~N,~a~~~aREtiJH~ 

~ ~ f~ ~ffi ~ H Ct hi n fi 1 m) •-§- M , mi ~ fU ~ jjg :;16 H 1 o o stg ~ 

~1b 0 

[ 0021] ii {il ~ ~ij ffi 2 A Iii! ~ ffi 2 C III ' ffi - 9r ~ m 1 1 0 § 

"21 % - Im tL 1 1 I O ffi = 9r ~ ~ 1 2 o § ~ ~ = iffl :FL 1 2 1 ° pg ffB 

~ M ~ 1 3 o i~ ~ ~ ffi - 9~ ~ ~ 1 1 o W ffi = 1r * ~ 1 2 o Fsi H ~ 

* ffi - 9~ ~ ~ 1 1 o ~ ffi = 9~ ~ ~ 1 2 o , ;1t cp pg ffB ~ tt Jffi 1 3 o 

~~~5m: 105137120 
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_'§ ~ £ tt Im fL 1 3 1 ° cp ,t\ tm z ~ ffi - lffl IL 1 1 1 , ffi = Im f L 1 2 1 

& £ IT lffl fL 1 3 1 ~ ,m 0 

[ 0022] Ji ffl£ * gJl , ffi-5t~ * ~ 11 o '§ --a ffl [oJ 5t~ fflU B'g ffi 

- * 1m 1 1 2 .l?.!_ & f_ij [oJ [79 ffllj ~ ffi = ~ im 1 1 3 , ffi = j~ * ~ 1 2 0 

'El ~ ffl [oJ pg fflrJ B'g ffi - * 1m r 2 2 tJ .& ffl [oJ 5t~ -mu skJ m = * rm 
1 2 3 ° ffi - j~ * l\! 1 1 o t1- m = * 1m 1 1 3 w [79 ~B £ rr ~ 1 3 o ~ 

m , ffi = 5t~ * ~ 1 2 o t!. ffi - * rm 1 2 2 w pg i'.fil £ tt l\! 1 3 o ~ 

m , rtt j~ , ffi - Im fL 1 1 1 , ffi = lffl :fL 1 2 1 W ~ tt lffl fL 1 3 1 fEt 

1lt 1-1 ff! 0 

[ 0023 l £ IT lffl :f L 1 3 1 BkJ ii I J <rl ~ ~ <I> s m i n , ffi. - lffl fL 

1 1 1 B'g 1l ~ ~ <I> 1 , ffi = lffl :fL 1 2 1 B'g 1l 1~ ~ <I> 2 , ;it ~ .£E T ~U 

{I* f~ : <D s min > <D 1 ; .DJ,& ct> s m in > <D 2 ° ff !It ' ffi - j~ * 
~ 1 1 o .. ffi = 5t~ * RJ 1 2 o W pg ~ £ # RJ 1 3 o ID J1JG - :W £ # lffl 

fL 1 3 I ~ w B'g 179 ~ ~ rai ( ~ ~ ffi 2 C Iii ) , pfr }fil pg ~B ~ rei 1:E ~ !Jr 

1t;ltftgift7PJ-B~, oJIDJ1JG~~~~140, ffi:~L, ~~~f\!140 

{il nt ffi - j~ * ~ 1 1 0 ~ ffi = j~ ~ ~ 1 2 0 rsi • _§_ ~ ~ ~ ~ 1 4 0 

~ }lf ffi - lffi fL 1 1 1 W ffi =· lffi f L 1 2 1 , ML W ~ if-it lffl =FL 1 3 1 ~ 

w O mi }fil " ~ ~ ~ ~ 1 4 o 3 n ffi - lffl :fL 1 1 1 ~ ffi = lffi fL 

121" ~}§ ~ ~~jij 140f§ ~~ pg fiB£tt ~ 13 0]!!3iliffi­

lffl fL 111 Wffi=lfflfL 121 ° 

[0024] ~ffi2CliEJ=ifr~, '@' AM**~M2WA•t*~~M'2 

A •t ¥U pg ~B ~ rsi ( ~ ~ ~ ~ 140) cp B'g * 1m , ~p pg =€fB £ tt ~ 

1 3 o fJ3 [oJ £ tt lffi fL 1 3 1 BkJ ~ Im ( * ~ ffi ~ ) ~ ~ - j~ ~ l\! I 1 o 

B'g ffi = * 1m 1 1 3 ~ ffi = j~ ~ Ji 1 2 0 Bk] ffi - * 00 1 2 2 8~ , pfr ~ 

l:f:t~~~ : 105137120 

• 
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• ~ stg &ii Ye ~R2~&M1c ~R'2 a~ pg fiB ~Fa~(~~ ~Ji 

1 4 o ) i:p ¥.} =x & ii , 1zs111t , ~ * J=i 1 o o oJ ~ 5&: ~ 5~ EB * .& ii 1m 

t±Htg & it :Ye s~ IE , &' ~ :Ye J=i 1 o. o J!j ffl ~ PX {~ ii ~ , oJ ~ fU ~ 
5ti ~ ~ ~ :Ye , rffi m fr JJJZ ~ iPo jt 0 

[ 0025] ft 7-fs: 1f 1;fE n ~ tp , pg g5 ~ rai ~ ~ ~ ~ Jmf 1 4 0 , 

ffi EB ~ ~ ~ • 1 4 o oJ 5~ y ~ ii :Ye sf.J & it 0 ~ 1ffi , ft ;t=t: {if?. Jr :lifE 

:1J~cp,pg$~00oJ~~~~~a~~~~~&M:Yc•stgM 

~,~ffi=~~M~s'gfflem■~ffl~••~~m&M~• 

MJ-f-, *tpm&it~~M~oJ§~Ti02~Si02 ° p)Tt~~~ • 

:Ye ~ ~i & it Bf.J *-1" f4 ~ ::f" ~ lli ~ pg fiB ~ Fai 1~d~ 0 ltt ;i~ , ffi ffi 
2Cii}pfr~, pgfiB£if:;f,lmf130ffljciJ£if:;f!ffl:fLI31Bf.J~IffioJg~ji 

~ fl:Ji jf stg WJI. ~ 00 , ff lft oJ Jffi - ~ ~ 5~ EB ~ ~ ~ Jmf 1 4 o & i-t 1ffi 

tB s~ Isl.. !}j :3/c si & 0 
• ft * {-ig 1! :liffi Ji ~ cp , pg ~ £ M Jmf 1 3 o ffl JoJ 

£ *-1" mJ :fL 1 3 1 Bf.J ~ tfil oJ t~ ji ~ ~ ~ 5JL\ ~ Jl fl:l i4 Bf.J siz m, ffii ( f9ll 

ffi ffi s iiJ .. ffi 6 iiJ ) , ~ :tf- , pg fiB £ *-f ~ 1 3 o ffl rf:iJ £ *-1" mJ :fL 1 3 1 

s1g ~ ® oJ ~ r!:!J ® c ,wrr ffl ffi 1 Iii ) ~ 8 ® < ,wrr ~□ ffi s ii1 ) 0 

c 00261 pg fiB £ M • 1 3 o oJ ~ m • *-1" • m , m - ;i~ ~ m 
1 1 o ~ ~ = ;i~ ~ .ii 1 2 o oJ ~ ~ ~ ti~ • it nij O ffi !ft , ~ :Ye H 1 o o 

~ ~ -a-- *-1" 1t , ~ fU n~ ~ ru! 1G O 11t ~~ , ~ m ffl e ti~ ~ ~t oJ ~ nffi 

~MW~:YcstgR* 0 ~■ *~'mg*-1"ff.Bf.JfflgttWoJ~ 

~ ~ ~ ~ 8)3 s'g ~ 6~ ~I ffi ( p O I y Car b On ate ; p C ) .. ffl e ~ ~ 8)3 

El~~ W * = Ej3 !i Z = Ne (polyethylene terephthalate 

PET) .. ~ Ef3 £ ~ 1$ ~I Ef3 ~ (poiymethylmethacrylate 

P M MA ) ~ ;t=t: iii -a'" 0 

$~~5m :.10s 131120 
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[ 002 7] ~ *-t lffl :FL I 3 I 1¥1 mt !J <a ~ 1.& <I> s m i n , ffi - lffl tL 

1 1 1 1¥1 1~>r~ 1¥.J, <I> 1 , ffi = lffl :f L 1 2 1 1¥1 H ~ 1.& <I> 2 , * oJ ~ JE T 

jU {~ {tf=. : 2 . 0 µ m < ( <I> s m in - <I> 1 ) / 2 < 2 0 0 µ m ; ~ ,& 2 . 0 µ m 

< (<I>smin-<I>2)/2 < 200 µm O Hllt, t~-AEie~pgl¥JR-t~ 

:W oJ :Mt Im)~ y &:. M 16 $9 JJJ %t W ~ ~ ~ ~ ~ ~ 1 4 o ITT a~ ra':I O tt 

{1U=-lt ' * oJ ~ JE T :9U {~ {tf=. : 3 . 0 µ m < ( <I> s m i n - <I> 1 ) / 2 < 8 5 

µm; ~,&3.0 µm < (<I>smin-<I>2)/2 < 85 µm 0 

[ 0028] ~ ~ ~ Ji I 4 0 3¥ 1T tp ILJ\ '8J Z ITT -& [l 1¥.J, d , * oJ ~ 

JE T :9U {~ {tf=. : ff Ilt , s µ m < d < 5 o µ m O PJ 5~ y ~ ~t :Ye s'g 

1T 5:E ~ ~ 0 $3t {~ j:i:t , ~ PJ ~JET 7U f~ {tt : s µ m < d < 4 9 µ m 0 

c 0029 l ~ * ~ 1 o o s"J ,ffj m 1¥.J, t , * o:r ~ ·g T ,,u 11~ ftt = s 

µm < t < 49 µm O ffillt, ~:16~ l00B'g,ffj[l~&' • 1:iJ)~Y 

1i~{'I= ~ ~"!]¢_~ 140 B'gB~ ra'J W/Jx* 0 

[ 0030] ~ ~ "!}¢_ ~ I 4 0 }fZ 1T tp ILJ\ '8J Z ITT -& )Jt ~ d , ~ :16 fl 

1 o o 1¥1 ~ & 1¥.J, t , * oJ ~ JE T :9U f~ ftt : o . 1 2 < d / t < o . 6 7 ° 

ffift,~~~-Y~fil¥1~~~-W~~JJx* 0 

[ 003 1 ] ffi - lffl :FL 1 t t atg H 1~ 1¥.J, <I> 1 , ffi = lffl tL 1 2 1 ITT H 

~ ~ <I> 2 , * PJ ~ 5E T :9U {~ {4 : o . 9 3 < <I> 1 / <I> 2 < 1 . o 7 ° ff 

Ilt , ~ fU ~ fJe ffl >cf=1 ~ ~ ffi it tJJ ~ 15 ~ ~ ~ ffi - lffl tL 1 1 1 W ffi 

= Im tL I 2 1 , rffi oJ m ~ ~ ~ %t &s 0 

coo32J ~ * ~ 1 o o srg~* :>1~1~.1.& (!) , ~*~ 1 o o ® ~m 
~ t , * oJ ~ 5E T 7U f~ {4 : 1 < 1 o o o t / <I> < s o O ff l1t , oJ :Mt 

~ tt * srg ~ * ia ~ ~tt tJ\ B'gfflffi 0 

[ 0033] pg f½B ~ M Ji l 3 o , ffi - :7~ ~ Ji 11 o W ffi = :7~ ~ ~ 

ffi 12 J1{ 

E$i~~5m: 105137120 

• 
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• 120B'g~JJZoJ~~~ 0 ffiltt, PJ1R~£L::k.m1:.~, ~J]Or-4~ 

~ P.,,UfSt w B'g ~ :ct: 1j¾ fl! ' 1]l! tf~ 1~ iJt s'g ml li 11□ I O Jru }fil ~ ~ oJ ~ 

~~ '~tl31¥tl~-., tt!.~~179~5~*-f]wl30~~7~t.fiffl:fL 

1 3 1 ~ ,1~ EG ~ t~ , pg gB ~ M ~ 1 3 o srz 1-:r t:f:1 ,ti, ,m z srg J¥ ~ ~ f§ 

IE] 0 ffi-9~~~110~7~-ifflfLlllPJ._9~a'g~~' ffi-9~ 

~ ,a 11 0 SF- fi cp llJ\ ,m Z a'g JJ1. ~ ~ ffl IE] o ffi = f~ ~ ~ 1 2 0 ~ J 

~ = oo :fL 1 2 1 1--~ 9~ ® ~ ~ , m = 9~ ~ 1w 1 2 o SF- fr cr it, ~ z ® 

~ g 1& f§ IE] 0 

[0034] ffi 3 !iii{* ~i ~f-& ~ 7-fs:~ EJ'3 35-'Jf ME n:ct: B'g-~ 

~ 16 J, 2 o o B'g .g.u 00 YG ~ IE O ffi 3 1iiI cp , ~ * J, 2 o o 'Pl. ~ ffi - 7~ 

~ ~ 2 1 o .. m = 9~ ~ ~ 2 2 o .. 179 fiB ~ t.t m 2 3 o ~ & cr it, ,m z 0 

m - 9~ ~ ~ 2 1 o 'Pl. ~ ffi - lffl fL 2 1 1 ° ffi = 9~ * ~ 2 2 o 'Pl. ~ ffi 

= lffi :rL 2 2 1 ° pg fm ~tr~ 2 3 o g~ m ~ ffi - 9~ * ~ 2 1 o ~ ffi = 
9~~ ]a 22 0 rs1j R ~mffi-1~*~ 21 O~ffi =f~*Ai 220 ' ~ 

t:f:1 179 iiB ~ M ~ 2 3 o 'EL ~ ~ M 1m :rL 2 3 1 ° cr it, ,m z ~ ffi - 1m IL 

2 1 1 , ffi = Im :fL 2 2 1 & ~ tr lffl JL 2 3 1 lo.I ,m 0 

[0035] Ji ffll * g)l , ffi-9~ ~ ~ 21 o §. ~ ~ lcJ 1~ fflU B'g ffi 

·_ * 00 2 1 2 ~ & ~ lcJ pg fflU s1g ffi = ~ 1ii 2 1 3 , ffi = 9~ * ~ 2 2 o 

'Eli ~ ~ lcJ 179 fflU EJ'g ffi - ~ rm 2 2 2 PJ._ & ~ lcJ ,r~ fflli E8 ffi = ~ ffi 
2 2 3 ° ffi - 9~ * ~ 2 1 0 ~ ffi = ~ 00 2 1 3 w 179 ~3 ~ t.t ~ 2 3 0 ~ 

ti , ffi = 9~ ~ ~ 2 2 o ~ ffi - * rm 2 2 2 ~ pg f½B ~ tr ~ 2 3 o ~ 

m , 1tt 9~ , ffi - 00 :fL 2 1 1 , ffi = Im JL 2 2 1 !A! ~ t.t lffi :fL 2 3 1 ~ 

rit ft~ 0 ffi - 9~ ~ ;! 2 1 o , ffi = 9~ * m 2 2 o !Ji.! 179 f½B ~ *-1" ~ 2 3 o 

~ JJx - ~ & t.t Im JL 2 3 1 ~ im ® 179 ~5 ~ Fsi , tt 21s: 1f 1m n :ct: cp , 
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pq ff3 ~ FJJ 59. ~ t~ JE ;t=t f-tg ~ 7'3f- rm ff3 PX~ ~~,a 2 4 o 0 

[ 0036] ffi - 9l ~ JS 21 o ® ffi - ~ 00 2 12 ~ ffi = 9~ * ~ 
2 2 o ® ffi = * rm 2 2 3 * cp ~ y - * oo @I ~ tA & !i-t ffi Ja 2 s o 0 

n.ut, BJmrt-~16J=, 200~5~&•t1c®~*, Mz~~*J=, 200 

BJ ~ m 81 ~ j[ ]I! ~ :a: JJi 0 

[0037] :f:E*1f~Jj5:tcp • ffi~ffi-fr*Ja210B'gffi­

* 1m 2 1 2 ~ ~ tt & !J-t ~ ~ 2 s o , :t:E ~ 1-tg • :1ifil :n ~ cp , BJ ffi ~ 

ffi = 9~ * ,a 2 2 o 81 ffi = * 00 2 2 3 iM ~ 11[ & •t Ii ~ 2 s o O °ffl 

.llt • BJ tt 11□ IE ,. & 00 m ~ B'g W 5& 0 

[ 003s l :t:E ;t=t f-tg 1r M!Ln 5:t cp , BJ m- fr~~ 2 1 o ® ffi -

* 00 2 1 2 ~ ffi = fr ~ ~ 2 2 o a'g ffi = ~ 00 2 2 3 lcJ Bl~~ f}[ & !J-t 

ffim2s o , °ffl 11:t , BJ~-~~*~*J=, 200~5~&!i-t1c ®~ 

* , ~~~16J=4 2oooJ~ffl arg~JtJ!~:A:JJi 0 

[0039] m & !i-t Jffi ~ 2s o oJ B!. "a'=~ 1b 1i9 M jf ~ 0 Ji 

11:t , BJ t~ 11□ ~ 7't J=, 2 o o m ~ 16 a1g 16 ~ JJJ 5& , ~~ Y lzsI tJl l~ Pfr ~ 

® jfrt t.¥ ® s I re ~ fr 81 ~ • 0 A m * ~ , 1A & !i-t ffi ~ 2 s o BJ ~ 

~ ;,x ~ ~ ia m , ll pfi filt ~ ~ ~ ~ ~am cp fl~~ Y - = ~ 1b :u9 

~jfmo 

[00401 mm~~ 1c J=, 20 o s9 ;t=t·11g ~m w BJ ¥M ffi 2A ~ ~ ffi 

2 C 6iI cp s'g ~ 16 J=, 1 o o ffl lcJ , tE lit ::f" ¥.} r P.A J{ :wt 0 

<JVG~ffimi> 

[ 0041 ] ffi 1 3 iii {~ ~ff 0 f« ~ * g- ~ x - 1l 1m 15 ~ ® PX 

1~iim2ooo~~iil O ffi 13 Iii r:p , PX{~ii~2ooo'Pl."a'il~ 

ffi 14 ~ 

l:f=r~~~ : 105137120 
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• 2100 .. :Yt;~jJ!fill.2200~.&.iLYcJ=i 100 ° 16~~.lfill.2200~1[ 

ntiJ$j21oorg, jtg:Yt;J=, 1oom~lnnti1~21oopg O ff.ut, 

oJ iif %l~ :Yt , 5~:P~~16Ai-t~pJG{~wlmi2000 ® &.!l-t16 ~i 

flt , ~fffi&~pJG~wlsm2ooo®PX~£Jt 0 

[0042] ~ ffl * rot , ~ {~ il sm 2 o o o ffl § "a" - !fo/.J fJ!U Em 

2300 .. -{~fflffi'fi2400!M-JJJG~002soo, !fo/.JfflU002300~ro.J 

1& Mt !fo/.1 ( !ill * t~ 7G ) , rffi {~ fflU 00 2 4 o o ~ ro.1 pJG {~ 00 2 s o o O 16 ~ 

~iJI22oooJ§?i~:P=~~(2210 .. 2220 .. 2230 .. 2240 .. 

2250 .. 2260), fffi~ft;J=i l00!MJ=iJT~~y-~jy!(2210 .. 

2220 .. 2230 .. 2240 .. 2250, 2260)~~, :::flEJ~~(2210 .. 

2 2 2 0 , 2 2 3 0 .. 2 2 4 O .. 2 2 5 0 .. 2 2 6 O) Fei ~ oJ § ?i ~ 1iE Fslj ~rvj TC 

{cf: ( 2 6 1 0 ... 2 6 2 0 .. 2 6 3 0 ... 2 6 4 0 ) 0 

[ 0043 l ]t! A a 3ft ~ , tt * 1l ~ 1-f :it i:p , 16 ~ j.J! iJI 2 2 o o 

§?Iffi-~~_l2210 .. ffi=~~2220 .. ffi=~j_l2230 .. ffilm 

~~2240 .. ffili~~2250Wffi7\~~2260 ° ~16)=, lOO~i 

=i:: ~ ffi _ ~ il 2 2 3 o !M ffi iz:g ~ ~l 2 2 4 o Z rsi , ~ 16 J=i 1 o o ® ffi 

-57~~~ 110 ®ffi-~ @l l 2(ff s1fE~-~ R,ffi2C Iii! )~fflG~i.l 

sm 2 o o o ® to/.J fflU 00 2 3 o o ~ 1@ , ~ 16 J=i 1 o o ® ffi = 1~ ~ ~ 1 2 o 

®ffi =~@.123 (~~~~J'lffi2Clli!)!MPX~il!m2000B'g{~ 

fJ!U 00 2 4 0 0 ~ ~ ' ffiJ rsi IWi TC {cf: 2 6 1 0 ii =i: m-~ - ~ il 2 2 1 0 !M ffi 

= ~ ji 2 2 2 0 L. Fsi ' rei IWj TC {cf: 2 6 2 0 gi =i: ~ ffi = ~ jl 2 2 2 0 ~ ffi 

_ ~ il 2 2 3 o :Z Fsi , Fsi ~M TC {cf: 2 6 3 o ti =i: ~ ffi Im ~ ji 2 2 4 o ~ ffi 

1i ~ ~l 2 2 s o :Z rsi , Fsi 1Wi n {cf: 2 6 4 o gl =i: ~ ffi E. ~ j_l 2 2 s o ~ ffi 

. /\ ~ ji 2 2 6 o :Z Fsi O tt 7-fs: ff 1it€ 15 :it i:p , ~ 16 J=i 1 o o gi =i: B'9 {fr m 

E:j:1~~~: 105137120 
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~ & ~ ffl B"1 '5( ;_ f~ ~ 19U 71' , tt 1f ~ ~ ffl H~ , jJg * J=j I o o oJ §9: 

• ~ ffi - ~ jj! 2 2 1 0 ¥_ ffi A~~ 2 2 6 0 tp 1:r g ffi ~ ~ .L rsi • ii 

Fai ~ n ftp 2 6 1 o .. Fsi !Wi n 14 2 6 2 0 .. Fsi ~ J"C 14 2 6 3 o & I~ Fsi ~ 

J"C 14= 2 6 4 0 oJ ff ~ ~ ~ :Ye J=j 1 0 0 ° 

c 0044 l . Jit 1~ , ~ * M 1 o o B".1 m - 1~ ~ Ai 1 1 o s'9 ffi - ~ 

11 2 1m W. ~ = 9~ ~ ~ 1 2 0 s'g ~ = ~ ffii 1 2 3 tp ~ Y - * Im oJ ~ 
• ~-m&.~i~nll, ·11m~vt&.~1~~8"1~mmim&1JoJ·~~~3 

IE·ttllt~~-• 0 Mllt·~~~~-&•Y:Yt•B".1&.M· 
fm oJ ~ ~ - & ~ TT PX 1fffe. a m 2 o o o B"1 PX {~ £ ~ 0 

<~r~!l> 

c 004s l ~ 1 4 IE 1* ~ ~ * ~ 21s: ~ ~ 1ij - • ~ 11 ~ a1g m 
r~•30007"gJE O ffi141ii)cp, ~r~lf3000§"'affil3 

Iii! rp t1'9 J5x • ~ m 2 o o o ~ & ~ r ~ jc n 1tf:: 3 1 o o , m: r ~ jc n 

1tt=: 3 1 o o ~ • ~ PX ffffe. ~ m 2 o o o a'g PX 1~ oo 2 s o o O ff 11t , oJ ~ %t 

~~ftftjt,B".1&.M*·~A~~~8'9JJxS£fi,~~~~m 

~itmr®•3 o o o s'g roJ iJlt~B".1 ~1~ rm* 0 mr ~• 3 oo o oJ 

~ - ffe '21 '2i {8 ~ ~& ~ ~ 71' * J"C (Display) .. ~ tU * J"C 

(Control Unit) , 'ffiiiff.¥n(Storage Unit), ffffoJJff*J"C 

(RAM) .. lltE ~I ,jgJJ ff¥ J"C (ROM)~* ill -a-- 0 lit 9~ , m r ~ • 
3000P} 1.&{B ~~~ _ifE(3D)~ffffe.mi]&~i[ .. l{[{f[f§ffl' fj 

~~£--~~~~--~~~mm--~~~~~~--~~~~ 

•--•m•m~fi•~••w•••~~•--~mm,w~ 
m~~~--~~~~~mrffi£~oJ~~~~£o 

ffi 16 Ji 

~~~~ : 105137120 

• 
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• 
< ffi - • 1J9i {§IJ > 

[ 0046] ffi 4 !iii f* ~t 7G ~ ~ * ~ ~ ffi - Jf ti~ -WU ® W 16 J=, 

3 o o ® fcu ffB {rU 1m 7G ~ !iii O ffi 4 !iii ® tJi ~ W ffi 2 c flil ffi IP.J , ..§. fm 

.fil f~ W 16 J=, 3 o o {rU 1m ® - -=¥- 0 W 16 J=, 3 o o '§ ~ ffi - Jr * Ni! 

3 1 o , ffi = ,r~ * ~ 3 2 o , pg fiB £ it,t m 3 3 o , ~ ~ ~ ~ 3 4 o ~ & 

q:r 1G' ,m z O ffi - ,r~ *·~ 3 I o '§ ~ ffi - Im tL 3 11 ° ffi = ,r~ * ~ 

3 2 o '§ ~ ffi = lffFfL 3 2 1 ° pg ~ £ it,t ~ 3 3 o ~ ii ~ ffi - J~ * Ni! 

31 0Wffi ="~*~ 3 2 0 rs~..§. itmffi-,7~*~ 3 1 0Wffi = ,,~~ 

~320, ~q:rpqffB£ift~330§~£if?tlffltL331 ° ~~~Jii 

3 4 0 {:fl n~ ffi - :57~ * ~ 3 1 0 !A! ffi = ,,~ * m 3 2 0 rsi • _§_ ~ ~ ~ ~ • 

3 4 o # n ffi - Im tL 3 1 1 !M ffi = ml tL 3 2 1 ° q:r JG' fm z W ffi - ml tL 

3 1 1 , ffi = Im :fL 3 2 1 & £ M ml JL 3 3 1 IP.J ,m 0 

[0047] Jtffll*gJt, ffi-,r~*~310§~fflloJ9~fflU®ffi 

- * oo 3 1 2 ~ & fJ.J 1oJ pg mu a1g. * = ~ 1m 3 1 3 , ffi = ,,~ * Ni! 3 2 o 

'§ ~ ffl loJ pg {J!U 1¥1 .ffi - * 00 3 2 2 ~ & ffl loJ 9~ fflU ® ffi = ~ 00 

3 2 3 ° ffi - 9~ * ~ 3 1 o ~ ffi = * cm 3 1 3 ~ pg fiB ~ M ~ 3 3 o ~ 

m , ffi = 9~ ~ ~ 3 2 o PJ ffi - =& 00 3 2 2 W pg fiB ~ M ~ 3 3 o ~ 

ti O lit ,r~ , ffi - 9~ * mi 3 1 o , ffi = 9~ * ~ 3 2 o , pg fiB £ # Jii 

330®}¥.lJt:f:$}~ 0 

[0048] ffi-9~ =&n! 31 0!Mffi = ,,~ ~Jij 320 oJ ~ ~ ~ B 

~ti~if%tjf ~ ' 179ffB~M n! 33 OoJ 1.&m~M~ ~ 0 ~-,,r~Jifti 

3 1 0 ® ffi - ~ Im 3 1 2 .tl & .ffi = :57~ * n! 3 2 0 1¥J ffi = * 00 3 2 3 oJ 

W~tA&.it~mc ~ Jiffi3 nE) 0 tA&.it .ffi]ij oJ § ~ = ~1c~ 

ffiI7J{ 

l:f:{~~~: 105137120 
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~Jf~o 

[ 0049 l ~ - 1f ME -WtlEJ'g ~ * J=, 3 o o cp , ~ ~ ~ ~ 3 4 o ~ fi 

tp 'll' ,m Z a'g ft N ~ d , ~ :Ye J=, 3 0 0 s'g ~ Jjt ~ t ' ffi - lffi :fL 3 1 1 

®H~~<l>l, ffi=lffl:fL321®H~1.&<l>2, £~1ffi:fL33Is'g 

ml 1J, H ~ ~ <1> s min , ~ :Ye J=, 3 o o ®ml* 5'r 1~ 1.& <t> , wffl nt ffi -

jf J.jfil,Wil rp d, t, d/t, <I> I , <1>2, <I>smin, <I> .. (<I>smin-<I> 1 )/2 , 

(<l>smin-<1>2)/2, <I>l/<1>2, l00Ot/<I>B'g~ffi~c~~*- 0 

* - .. ffi-1{ 1ifE 'Wtl 
d(µm) 17.5 <I> (mm) 3.25 
t(µm) 29.5 (<I>smin-<I> I )/2 (µm) 6 

d/t 0.59 (<I>smin-<1>2)/2 (µm) 6 
<I> 1 (mm) 2.5 <I>l/cl>2 I 
cl>2 (mm) 2.5 1 000t/cI> 9.08 

cl> sm in (mm) 2.5120 

< ffi = W Jim 1911 > 

[0050] ffi 5 .iii{~ iilG*~ ;.$:~ ~ ffi = 'Jf nfil 19il B'g ~ 16 h 

4 o 0 ® fcu fiB fiU-fm 7G ~ Iii! 0 ffi 5 Iii! if:] 1Jl ~ !M ffi 2 C ail ffi loJ , __§_ 1~ 

fil JJ! ~ 16 J=, 4 o o fiU 00 stg - -¥ 0 ~ * J=, 4 o o 'E1 ~ ffi - 5'~ * mi 

4 1 o , ffi = 5'~ * ~ 4 2 o , pg $ £ ~ ~ 4 3 o , ~ ~ ~ ~ 4 4 o PJ_ & 

cp ,ti, ,m z O ffi - 5'r * m 4 1 o 'el. "21 ffi - lffi :rL 4 1 1 ° ffi = 5'r * ~ 
4 2 o 'E1 "a ffi.= lffi :fL 4 2 1 ° ~ ~B ~ tt ~ 4 3 o gi ii~ ffi - 5'r * Ai 

4 1 0 W ffi = 9~ * Ai ~ 2 0 rai _§_ ~ ti ffi - j~ * ~ 4 1 0 !A! ffi = 5'r * 

A§ 4 2 o , ~ r:p pg fi~ £ if-;t m 4 3 o 'el. "2i" ~ # lffi :fL 4 3 I O ~ ~ ~ ~ 

4 4 o {rr 1ft ffi - 5'r * A§ 4 1 o W ffi = 9~ * m 4 2 o Fai , _g_ ~ ~ ~ Ai 

4 4 o ~ i!I ffi - lffi :fL 4 1 1 !A! ffi = mJ :fL 4 2 1 ° cp ,t, lm z !A! ffi - iffi :fL 

4 11 ... ffi = lffi :fL 4 2 l & £ ~ lffi tL 4 3 l lo] fm 0 

l:ff~~5m : 105137120 
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• C 0051 ] Jt ffl * ~ , ffi - 91' ~ ~ 4 1 o § ~ ~ foJ ,r~ fflU 8'j ffi 

- ~ 1m 4 1 2 ~ & ~ foJ pg -mu 8'g m = ~ 1m 4 1 3 , ffi = 9r_~ ~ 4 2 o 

§. ~ lJJ foJ pg {}tU i¥g ffi - ~ Im 4 2 2 ~ & ~ foJ 91' fflU stg ffi = ~ lfil 
4 2 3 ° ffi - 9r ~ !ti 4 1 o ~ ffi = ~ 1m 4 1 3 ~ pg :oo £ tt Ai 4 3 o ~ 

* , ffi = 9r ~ ~ 4 2 o ~ % - ~ Im 4 2 2 !A! pg iiB £ tt !ti 4 3 o ~ 

* 0 IIt 9r , ffi - 9r ~ ~ 4 1 o .. ffi = 9r ~ m 4 2 o , pg g~ £ tt m 
430B'g~Jjt~~ 0 

c 0052 l ffi - 9r ~ ~ 4 1 o w m = 9r ~ m 4 2 o or ~ ~ ,w. ~ 

~ fi~ tt 1t ~ , pg iiB £ tt m 4 3 o or ~ m ni tt ~ Ai 0 ffi - ,rr ~ ~ 

4 1 o 1¥J m - ~ 1m 4 1 2 ~ & ffi = 9r ~ ~ 4 2 o ® ffi = ~ 1m 4 2 3 oJ 

-~:r/i:&;t iffilii ( ~ ~ffi3 lil) 0 m&lt iffi~ oJ 'EJ.~ =~1~1i9 

ttJt ~ 0 

[ oos3 l ~ = 1f 1m ,u tl'j ~ :W; J:, 4 o o cp , ~ ~~.,if 4 4 o 3¥ 1-=r 

tp llJ' ~ Z ITT -& ,Wt ~ d , ~ :W; J:, 4 0 0 8'j ~ JJt ~ t ' ffi - lffl IL 4 1 1 

l¥J K ~ ~ <I> 1 , ffi = lffl :FL 4 2 I i¥g 1i ~ ~ <I> 2 , £ tt lffl IL 4 3 1 ® 

ft JJ\ K ~ ~ <I> s min , ~ :W; J=t 4 o o 8'j ft ::k 9r ~ ~ <I> , llffl ~ ~ 11£ 

d .. t, <I>l, <I>2 .. <I>smin .. <I>o]~!ra%2Cfl] 0 !lffl~ffi=tf~ 

,lltpd .. t, d/t ... <I>l, <1>2, <I>smin, <I>, (<I>smin-<I>l)/2 ... 

( <I> s m i n - <I> 2 ) / 2 .. <I> I / <I> 2 ... 1 0 0 0 t / <I> 1¥) 11£ ffi. tc ~ ~ ~ = 0 

~= .. m=•1m-wu 
d(um) 29.5 <I> (mm) 3.05 
t(um) 37.5 (<I>smin-<I> 1 )/2 ( µm) 15.95 

d/t 0.79 (<I>smin-<1>2)/2 (µm) 15.95 
<I> 1 (mm) 1.65 <I>l/<1>2 1 
<1>2 (mm) 1.65 1 000t/<I> 12.30 

<I>smin (mm) 1.6819 

ffi)9~ 

$~~5re: 105137120 
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< ffi ...:.... • ti& -W,J > 

[ 0054 l ffi 6 III {* ~t 7G ftx ~ij 2fs: g- 13'3 ffi 1f nffi ·-wtl B'g ~ -Ye J=i 

500B"J}a'jtBiiUrm7G~lln ° ffi6flIB'g1~ft.JWffi2Cflif§l=aJ, _§_{M 

.fil lJi ~ 1c J=i 5 o o iiU 1m B'g - -¥ 0 ~ -Ye J=i 5 o o § ~ ffi - 9~ ~ Nj 

5 1 o .. ffi = 9~ ~ m s 2 o .. P3 tB ~ *-1" Ri! s 3 o , ~ ~ ~ HI 5 4 o PJ_ & 

cp 1c, ~ z O ffi - ;,~ ~ ~ s 1 o §-fr~ - lffl fL 5 1 1 ° ffi = 9~ ~ NI 

s 2 o § -fr ffi = lffl fL s 2 1 ° P3 tiB ~ M ~ 5 3 o g~ It ~ ffi - ;,~ ~ ~ 

51 0Wffi =;i~~m 520 rai _§_ ~~ffi-j~*NI 51 0Wffi =1~* 

m520, ~cp P3$~Mms30§-fr~MlfflfL53 l O ~~~~ 

s 4 o {rr. ~ ffi - 1~ * NI s 1 o W ffi = 9~ * m s 2 o Fai , _a ~ ~ ~ ~ 

5 4 o ~ n ffi - lffl fL s 1 I W ffi = lffl :fL s 2 1 ° tp 1c, ,IB z W ffi - lffl fL 

s 1 1 , ffi = lffl fL s 2 1 & ~ it,j lffl f L 5 3 1 !oJ $IB 0 

[ 0055 l ~ R * ~ , ffi - 1~ * m 5 1 o § "a ffl fciJ 1~ fflti B'g ffi· 

- ~ rm 5 1 2 ti. & f,,§ ltJ P3 fflU ~ ffi = * 00 s 1 3 , ffi = ;,~ * ~ 5 2 o 

§ -fr ffl ltJ pg ffllJ B'g ffi - * ffii s 2 2 ti. & ffl ltJ 9~ fflU B'g ffi = ~ 1m 

s 2 3 ° ffi - 1~ * m 5 1 o ~ ~ = * 1m 5 1 3 W pg tB ~ *-1" ~ 5 3 o ~ 

~ , ffi = 9~ ~ Al s 2 o ti. ffi - ~ mi 5 2 2 W pg $ ~ M ~ 5 3 o il 

ti O ltt 9~ , ffi·- 9~ ~ms 1 o , ffi ~ ;,~ ~ ~ s 2 o , pg$~ M ~ 

530B'gj¥lf~~ 0 

[0056] ffi-j~* ~ 510 W ffi = j~~~ 520 oJ ~ ~ ~ 5 

u~~~tm , pgf½B~ttms3ooJ ~~emHJPETMJtm O ffi-

5'~ * ~ s 1 o a".7 * - * oo s 1 2 t1-. & ffi = 9~ ~ m s 2 o B'g m =~rm 

s 2 3 oJ • ff tt &: •t 1t m c ~ ~ ffi 3 flI ) 0 tJt &: •t ~ m 1:rr § ~ = 
~1c:tiJif,j~ ~ 0 

~20~ 

l=l=t~~~: 105137120 
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• [0057] ffi _ Jf :Jm 19ll B9 ~ 71c J=i so o c:p , ~ ~ ~~ s 4 o ~ fr 

cp ,ti, ,IB z ttg -& jjt ~ d , ~ :3/6 J=i s o o ITT }!j: Jjt ~ t , ffi - lffl fL s 1 I 

®H~~<I>l, ffi=lmfL521®H~~<I>2, ~*-tlmfL5318'9 

a'.f J\ H ~~<I> s min , ~ :Ye J=i 5 o o ® m * 9r 1~ ~ <I> , llffl ~ ~ ~ 

d .. t .. <I>l .. <I>2 .. <I>smin .. <I>o]"~~~ffi2Cfil! 0 llffln~ffi-ffnfE 

-f9ll t:p d .. t .. d/t .. <I> 1 .. <I>2 .. <I>smin .. <I> , (<I>smin-<I> 1 )/2 .. 

(<I>smin-<I>2)/2, <I>l/<I>2 .. 1000t/<I>l¥]~{J[ic.if<~~= 0 

~- .. ffi_Jf~-f9ll 
d(µm) 9 <I> (mm) 3.55 
t(µm) 17 (<I>smin-<I>l)/2 (µm) 15.95 

d/t 0.53 (<I>smin-<I>2)/2 (µm) 15.95 
<I> 1 (mm) 3.04 <I>l/<l>2 1 
<I>2 (mm) 3.04 1 000t/<I> 4.79 

<I>smin (mm) 3.0719 

< ~ Im 1r 1iffff91J > 

[0058] ffi 7 fill{~ ~~i« ~ 7-fs:~ ~ ffi Im fl :afii -WU®~ :Ye J=i 

6 0 0 B'g ,~:H!B ~u 00 ~ ~ fill O ffi 7 fill l¥J m 1f3 w ffi 2 C liiiI if§ IP] ' _§_ fi: 

g :£Ji ~ * J=i 6 o o .:gu oo ® - ~ 0 ~ * J=i 6 o o 'BJ. "'a ffi - ;,1--~ ~ 

6 1 o .. ffi = 1r 3& ~ 6 2 o .. pg ~B ~ *-1" ~ 6 3 o .. ~ ~ ~ ~ 6 4 o .l;J. & 

cp ,ti, ,IB z O m - 1r ~ ~ 6 1 o 'el. --a- m - lffl :rL 6 1 1 ° m = 1r ~ ~ 

6 2 o § --a- m = im :rL 6 2 1 ° pg ~B ~ * ~ 6 3 o !i ~ ~ m - 1r 3& m 
6 1 0 ~ ffi = 9r ~ m 6 2 0 ra'j _§_ j!f! ti ffi - 9r ~ m 6 1 0 W ffi = 9r -~ 

~620, *r:ppg00~~~630'EJ.--a-~t.flmfL631 ° ~™'~~ 

6 4 o 1:rr ~ ffi -1r ~ m 6 1 o W ffi = 1r ~ Jii 6 2 o Fs'j , J3. ~ ~ ~ ~ 

6 4 o 3 :ili: ffi - lffl fL 6 I 1 W ffi = Im fL 6 2 I O r:p ,ti, ,IB z W ffi - lffl f L • 

6 1 1 .. ffi = Im fL 6 2 1 & ~ *-1" lffl fL 6 3 1 IP] ~ 0 

ffi 21 ~ 

*~~5m: 105137120 
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[ 0059] ~ ffll * ~ , ffi- ,7~ ~ Ji 61 0 § ~ ffl foJ ,,,~ ffllj B'9 ffi 

- ~ 00 6 I 2 ~ & ffl foJ pg ffllJ ITT ffi = ~ 00 6 1 3 ' ffi = ,,~ ~ Ji 6 2 0 

§ ~ f_ij foJ pg ffllJ ® ffi - ~ im 622 J;J & !fl lo.I,,~ ffilj ® ffi = ~ lID 

623 ° ffi-,7~~~61o~~=~cm6I3~rggB~~~630~ 

* , ffi = ,,~ ~ ~ 6 2 o ~ ffi - ~ oo 6 2 2 w v1-3 ·~ ~ tt ~ 6 3 o ~ 

m O itt1~, *-,,~~~610 .. m=1~~~620 .. pqgB~tt~ 

630B'gj]jf.l~~ 0 

[ 0060] ffi - ,,~ ~ ~ 6 1 0 W ffi = ,,~ ~ ~ 6 2 0 oJ ~ ~ ~ @. 

~~tt!i, pggB~*-f~630o}~~~Jf~J~PETtt1f~ 0 %-. 

,,~~Ji 610 B'g*-~ ® 612tl &* =1~ ~Ji 62 0 ®~ = ~ 00 

623 oJ~~tlL&!-t~~<~~~3 liil) 0 tA&!-tffiAioJ§~ = 
~ 1c fi5' *-t jf ~ 0 

c 0061 l * im • ~ -wu ® ~ * J=i 6 o o q:i , ~ ~ ~ ~ 6 4 o :s:iz :fr 
q:i 1t, fm z ® ~ ~ ~ d , ~ :J't J=i 6 o o ® J¥ & 1.& t , ffi - lffl JL 6 1 1 

B'9 1r 1~ ~ <I> 1 , * = lffl JL 6 2 1 s'g 1r ~ .f.?1 <I> 2 , ~ tt lffl JL 6 3 1 ® 

~1J,][~~<I>smin , ~:Yt.J=, 600B'g~*1~~.f.?l<l> , lHLat~~ 

d .. t .. <I>l .. <I>2, <I>smin .. <l>o}~!W{~2Clii! 0 ;ffl:atffilm1f:ofil 

-Wtl q:i d ... t .. d / t .. <I> 1 ... <I> 2 " <I> s m i n ... <I> , ( <I> s m i n - <I> 1 ) / 2 .. 

( <I> s min- <I> 2) / 2 .. <I> 1 / <I> 2 .. 1 0 0 0 ti <I> B'g ~ {JI ~c ti :at~ [g 0 

~ [Q .. ffi Im • 1m -Wtl 
d(µm) 40 <I> (mm) 5.35 
t(µm) 48 (<I>smin-<I>l)/2 (µm) 36.64 

d/t 0.83 (<I>smin-<1>2)/2 (µm) 36.64 
<I> 1 (mm) 4.14 <I>l/<1>2 1 . 
<1>2 (mm) 4.14 1 000t/<I> 8.97 

<I>smin (mm)· 4.2133 

ffi 22 Jl 

$~~~: 105137120 
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• < ffi li • nf!i ,W,J > 

[ 0062 l ffi 8 !iii {* it ~ #x 00 2fs: ~ ~ ffi li Jf ME -Wil ® ~ :3/6 ~ 

1 o o a1g ~ fiB gu oo ~ ~ liil 0 ~ s liil s'g tJtff3 !M ffi 2 c liil ffl 1oJ , J3. 1m 

.fil ~ ~ :3/6 ~ 1 o o fiU 00 ® - -=¥ 0 ~ :3/6 ~ 1 o o 'El. ~ ffi - fr * ~ 
11 o .. ~ =fr*ll 120 .. pg $£tr 1113 o .. ~ ~~1114 oJ?A& 

r:p 'lJ\ ,m z O ffi - fr ~ 11 1 1 o § ~ ffi - m1 iL 1 11 ° ffi = fr * 11 

720§ ~ ffi = lffl fL 121 ° pg fiB £tt JI 73 o ~~ii~ ffi-fr* JI 

7 1 o ~ ffi = fr~ JI 1 2 o Fa'i J3. ~ m ffi - 9r * JI 1 1 o W ffi =fr* 

Jl.7 2 o , ;tt r:p pg ~ £ tt JI 7 3 o §~£tr lffl fL 7 3 1 ° ~~~JI 

74 O{fl ntffi-9r*ll 71 O!M~ =fr~JI 720 Fa'i , _§_~~~JI 

7 4 0 8 J1I ffi - !ffl fL 7 1 1 ~ m = lffl fL 7 2 1 ° r:p 'lJ' fm z ~ ffi - !ffl fL 

7 1 1 .. ffi = lffl fL 7 2 1 & £ tr MJ fL 7 3 1 loJ ,m 0 

c 0063 l Jl. m * ~ . ffi - fr * JI 1 1 o 'El. ~ ffl foJ fr- {JtU skJ m 
- ~ 00 7 1 2 1;1- & ~ foJ pg fflU B'g ffi = * 00 7 1 3 , ffi = 9r * JI 12 o 

§ ~ ~ foJ pg ffl11 B'g m - ~ rm 12 2 J?A & ~ foJ fr fflU a1g ffi = * oo 

12 3 ° * - fr * 11 1 1 o J?A m = * rm 1 1 3 !M pg g~ £ tr 11 1 3 o ~ 

m , ffi -= fr ~ 11 12 o J?A ffi - ~ oo 12 2 !M pg fiB £ tr JI 1 3 o ~ 

:ti O itt 1r , * - fr~~ 1 1 o .. m = 1r ~ 11 12 o .. pg fiB £ tt JI 

730s'g/!J.~~-SJ o 

[oo64l :m-fr ~1111 o wffi = 1r * 11120 oJ ~ ~ ~ ~ 

~ti~tr~ JI • pg tB£tt 1113 oo1 ~ mnitt~ 11 ° m-fr~m 

7 1 o EB ffi - ~ 00 7 1 2 1;1- & ffi = f~ ~ JI 1 2 o a1g ffi = ~ 00 7 2 3 oJ · 

~Jl~tit&~t~JI (~ ~ffi3 III) 0 t.it&~t ij~JI oJ § ~ = ~1G~ 

tr~ )ii 0 

~~~~: 105137120 
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r oo6s l ffi 1i • ME -wrr stg ~ * J=i 1 o o i:r , ~ ~ ~ ~ 1 4 o 1fZ fr 

cp ,t, ,t0 Z ~ -& J1t ~ d , ~ :Ye J=i 7 o o ~ ~ flt 1.%, t , ffi - Im :fL 7 1 1 

B'9 1[ 1~ ~ <I> 1 , ffi = Im :fL 7 2 I B'9 ][ 1~ ~ <I> 2 , ~ ifs1" Im :fL 7 3 1 B'9 

ft Jj\ ][ 1~ ~ <I> s min , ~ :n; J=i 7 0 0 B'g ft* j~ ~~<I> , mm~~ I)[ 

d , t , <I> 1 , <I> 2 , <I> s m i•n , <I> oJ ~ W~ ffi 2 C !lil 0 fflffl ~ ffi li Jf 1ffE 

'Wtl tp d , t , d/t , <I> 1 , <I>2 , <I>smin , <I> , (<I>smin-<I> 1 )/2 , 

(<I>smin-<1>2)/2, <I>l/<I>2, lOOOt/<I>B")l)[fH~c~~~li 0 

~ 1i , ffi li Jr 1ifE f9ll 
d(µm) 20 <I> (mm) 5.55 
t(µm) 28 (<I>smin-<I> 1 )/2 (µm) 92 

d/t 0.71 (<I>smin-<1>2)/2 (µm) 92 
<I> 1 (mm) 4.14 <I>l/<I>2 1 
<I>2 (mm) 4.14 l000t/<I> 5.05 

<I> sm in (mm) 4.3240 

< ffi * ll' 1JfE f9lJ > 

[ 0066] ffi 9 fill 1* ~-® ~ ftR ~ 7-fs: ~ ~ ffi ~ ff ME {jil ® ~ :Ye J=i 

s o o B".1 ~ ~ gu oo ~ ~ iii O ~ 9 Iii! B".1 m P3 ~ * 2 c Iii! ffi l5J , _g_ 1* 

~ JJ! ~ :Ye J=i s o o :gu oo e1g - -=¥- 0 ~ :Ye J=i s o o BI. "a" ffi - 1t--~ ;; 

8 I O , ffi = jf--~ NiJ 8 2 0 , pg $~ff NiJ 8 3 0 , ~ ~ ~ NiJ 8 4 OP.A.& 

i:r ,t, ~ z O ffi - jf--~ m s 1 o 'el. ~ ffi - rm :FL s 1 1 ° ffi = 1~ ~ m 
8 2 o 'el ---a-~ = lffl :FL 8 2 1 ° pg filL~ ;t,t ~ 8 3 o gl I[~ ffi - jf--~ ~ 

s 1 o W ffi = 1~ ~ m s 2 o Fa'=J _g_ ~ :ti~ - jf--~ ~ s 1 o ~ ffi = 1~ ~ 

m 8 2 o , ;!t c:p pg g5 ~ ff Jff 8 3 o -el. ~ ~ if-;t fffl :FL 8 3 1 ° ~ ~ ~ Jff 

8 4 0 {ir 1ft ffi - jf--~ ~ 8 1 0 ~ ffi = :9~ ~ ]ff 8 2 0 ra'=J , ft ~ ~ ~ ~ 

8 4 o ~ fil ffi - lffl :fL 8 11 W ffi = Im :FL 8 2 1 ° cp ,t, ttB z ~ ffi - fffl :fL 

8 1 1 , ~ = fffl :f L 8 2 1 & £ *-t lffl :FL 8 3 1 loJ ,t0 ° 

ffi 24 ~ 

*~~~ : 105137120 
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• [0067] ~ g * ~>l , ffi-1f' ~ ~ 8 1 o -eJ. ~ ffl rtJ ff' fflU l¥J ffi 

- ~ iii 8 1 2 W.. & ~ ioJ pg {J!U l¥J ffi = ~ 00 8 1 3 , ffi = 1~ ~ ~ 8 2 o 

§ ~ fj§ joJ PS fflU l¥J ffi - ~ rm 8 2 2 P.J 1k f)§ ~ 11' fflU l¥J ffi -: ~ rm 

s _2 3 ° ffi - 1~ ~ Ji! 8 1 o W.. ~ = * 00 8 1 3 !A! PS gB ~ if-;1" m 8 3 o ~ 

* , ffi = 1~ ~ m 8 2 o ~ ffi - * im 8 2 2 W pg gB ~ if-;1" RiJ 8 3 o ~ 

fl O lf:t 1f' ; ffi-· 1~ * ~ 8 1 o .. ffi =ff'*~ 8 2 o , PS gB ~ ti" Jii 

830®~.oc~~ 0 

[ 0068] ffi - 1~ * ~ 8 1 o !A! ffi = 1f' * Nij 8 2 o oJ '§' ~ ~ s 
~ ti~ ti" ff~ , pg gB ~ ti"~ 8 3 o oJ ~~HJ tr ff ~ 0 ffi - 1~ ~ Ji! 

8 1 0 1¥J ffi - * 00 8 1 2 ~ ]k ffi = ,,~ * ~ 8 2 0 l¥J ffi = * iii 8 2 3 oJ 

£1l~}Ji.&.•-t ~~ c ~ ~ffi 3 liil) 0 tJi.&•-t ~m or -eL ~ = ~11:iu>1 

gjf~o 

[ 0069] ffi /\ W nffi -WH 1¥1 jjg ft J=, 8 o o cp , ~ ~ ~ Ji! 8 4 o 3¥ :f=.r 

c:p ,ti, fEa Z l¥J -& ~ ~ d , jjg ft J=, 8 O O B'g ~ 1J!Z ~ t , ffi - lffl :FL 8 1 1 

fl'g 1[ ~ ~ (l> 1 , ffi = mJ :FL 8 2 1 fl'g 1i r~ ~ <1> 2 , ~ ti" mJ :rL 8 3 1 l¥J 

m!JJ\ 1i ~ ~ <1> s min , ~ 16 J=, 8 o o fl'g mt* ff'~~ (l> , llffl :lit~ l1l 

d 't .. <1> 1 ''1>2' <I>smin .. '1>oJ~W?-ffi2Cllil O fflffl1itffi7\1fntE 

,Wticpd, t, d/t, <I>l, <1>2, <I>smin ... <I> ... (<l>smin-'1>1)/2' 

(<I>smin-<1>2)/2 ... <I>l/<I>2, l000t/<I>s'gl1(fH~r.iJ:lit~7\ 0 tE 

ffi 7\ 1f ~ -WU c:p , EB m- -~ ~ ~ }ii 8 4 o tit 3¥ 1T c:p ,ti, frn Z ~ ~ ~ IEJ 

®-& OC (~pd~ IE]) ' * 7\ tp §CJ~ 1¥J ~ :ft1J,-& ~ ( ~~ pff ~ d tp S'g 

fi 1J\fH) 0 

~ /\ ... m /\ Jrnffi -wrr . 
d(um) 7.15 <I> (mm) 5.55 
t (um) 28 (<I>smin-<1>1 )/2 (µm) 91.8 

d/t 0.26 (<I>smin-<1>2)/2 (µm) 91.8 

ffi 25 J! 
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4>1 (mm 4.14 4>1/4>2 1 
4>2 mm 4.14 1 000t/4> 5.05 

Wsmin (mm) 4.3236 

< ffi t:. 1iffE ,wtJ > 

[ 0010] ffi 1 o fiil f* ;t ~ f& ~ ;$: ~ ~ ~ t: ff nfil f§U s1g ~ -Ye 

J, 9 o o ® JEJ g5 iiU 00 71' ~ lil 0 ~ 1 o lil ® =tJl %3 ~ ffi 2 c Iii! ffi lfiJ , 

ft ffi§l~~*J, 9oogu@a3--=¥- 0 ~-fcJ, 900§ ~ffi-:9f-* 

~ 9 1 o , ffi = 1f- * ~ 9 2 o , PS gB ~ M ~ 9 3 o , ~ ~ ~ ~ 9 4 o 

P-A & cp 1ti, ,m z O ffi - :9f- * ~ 9 I o B!. ~ ffi - lffl fL 9 1 1 ° ffi = :9f­

* ~ 9 20 'El. ~ffi = Im :rL 921 ° PS$ ~M ~ 9 3 o g_9:ft 1i1:ffi-:9f­

~~ 91 O~ffi =:9f-~JB 920 Fs'j ft Wtfffi-1f-*~ 91 O~ffi = 

:9f-~ m! 9 2 o , * cp pg ~B ~ tr ~ 9 3 o B!. ~ ~ ifsf iffl fL 9 3 1 ° ~ ~ 

~ ~ 9 4 o ffr. :lf1: ffi - 1f- * m 9 1 o ~ ~ = :9f- * ~ 9 2 o Fa'i , ft ~ ~ 

~ 1B 9 4 o@ n ffi - Im :fL 9 1 1 ~ ffi = Im :rL 9 2 1 ° cp ,t, ~ z !A! ffi -

Im fL 9 1 1 , ffi = iffl fL 9 2 1 & ~ M lffl fL 9 3 1 loJ ,m 0 

[0071] Jiffl*IDt, ffi-:9f-~~910§~ffl[oJ:9f-fflljs'gffi 

- ~ @ 9 1 2 ~ & f_§ foJ pg ffl.lj B3 ffi = ~ iii 9 1 3 , ffi = :9f-~ ~ 9 2 0 

'B!. ~ ~ io.J pg ffl.U s'g ffi - ~ iii 9 22 ~ & ~ JoJ :9f- ffl.U s'g ffi = ~ oo 

9 2 3 ° ffi -, :9f- * ~ 9 1 o P-A ffi = ~ 00 9 1 3 !A! pg gB ~ t.t Ji 9 3 o ~ 

* , ffi = :9f- ~ ~ 9 2 0 ~ ~ - ~ 00 9 2 2 !A! pg g3 ~ ifsj ~ 9 3 0 ~ 

11 ° rtt 1r- , ffi - 1f-~ m 9 1 o , ffi = :9r- * ~ 9 2 o .. pg g5 ~ tf ~ 

930s'g~~~EJ 0 

[ 0072] ffi -. :9f-~ ]B 9 1 0 W ffi = :9r-~ ]B 9 2 0 oJ ~ ~ ~ ts 

~u~ ifsf jf ~ , pg gB ~t.t 1B 9 3 o oJ J.& ~ ~if,f jf ~ 0 ffi-:9f-~~ 

9 1 0 s'g ffi - ~ 1m 9 1 2 ~ & ffi = fr-~~ 9 2 0 B'g ffi = ~ 00 9 2 3 oJ 
ffi 26 J1[ 

*~~~ : 105137120 
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• ~~tfi:&lt Jffil\i ( ~ ~ffi3 lill) 0 tfi:&lt mAi oJ § ~ = ~1c1iY 

·tt~~o 
[ 0013] ffi -t: 1f :ufil f9ll ® ~ :Ye H 9 o o cp , ~ ~ ~ ~ 9 4 o SfZ 1=r 

cp ,t, f!B z ® ~ N ~ d , ~ :Ye ~ 9 o o ® ]!j[ ~ ~ t , ffi - lffl :fL 9 1 1 

stg ][ 1~ ~ <I> 1 , ffi = ~ :fL 9 2 1 ® K 1~ ~ <I> 2 , ~ tt ~ :fL 9 3 1 ® 

111:'J" K ~ ~ <1> sm in , ~ :Ye J=i 9 o o ®iii* 1~ ~ 1.& <1> , ;m ~ ~I)[ 

d .. t .. <1>1 .. <1>2 .. <l>smin .. <I>oJ~~ijffi2ClilJ 0 llffl~ffi-t:1f:ufil 

f9il cpd .. t .. d/t .. <I> 1 .. <1>2 .. <l>smin .. <I> , (<l>smin-<l> 1 )/2 .. 

(<l>smin-CD2)/2 , <I> 1 /CD2 .. 1 000t/CDEJ'gf)[fg~lf<nt~-t: 0 

=&-t: .. m -t: • nffi-Wti 
d(µm) 17.68 CD (mm) 3.25 
t(µm) 29.5 (CDsmin-<1>1)/2 (µm) 36 

d/t 0.60 (CDsmin-<1>2)/2 (µm) 36 
CD 1 (mm) 2.5 CDl/<1>2 1 
<I> 2 (mm) 2.5 1 000t/CD 9.08 

<l>smin (mm) 2.5720 

< ffi A tr 1iffi f91J > 

roo14] m 11 iii 1~ ~i 71' * ~.ij *-gi ~ ffi 1\ • :afil ,wn ® ~ * 
~ 1 o o o ® JED f½IHlU ffii 71' ~ 1i11 ° ffi 1 I 111 ® 11 fl'3 W ffi 2 c lilI ffi IEJ , 

.a 11: ¥. JJ[ ~ 16 J=i 1 o o o f½U Im EJ'g - ¥ 0 ~ 16 J=i 1 o o o '§ ~ ffi - :9~ 

~)51010 .. ffi=1~~Rm 1020 .. pqiffi~tt ~ 1030 .. ~~~~ 

1 o 4 o ~ ,& cp ,t, f!B z O ffi - 1~ =& ~ 1 o I o -eJ. ~ ~ - ~ :fL 1 o 1 1 ° 

ffi = 1~ ~ ~ 1 o 2 o 'El. ~ m = lffl :fL 1 o 2 1 ° pg fiB ~ tr ~ 1 o 3 o g9= ~ 

~ ffi - 1~ =& ~ 1 o 1 o ~ ffi = 1~ =& ~ 1 o 2 o Fa'1 .a ~ * ffi - 9~ ~ 

~ 1 0 1 0 ~ ffi = 9~ ~ ~ 1 0 2 0 , ~ tp r,kJ $~tr ~ 1 0 3 0 '§~~TT 

~ :rL 1 o 3 1 ° ~ ~ ~ m 1 o 4 o 1rr "Et ffi - 1~ =& m 1 o 1 ow ffi = 1~ ~ 

~27J{ 

Ett~~5m : 105137120 
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Ji 1 o 2 o Fa~ , .a ~ ~ ~ ~ 1 o 4 o 8 fil ffi - Im fL 1 o 1 1 ~ ffi = Im fL 

1 o 2 1 ° cp ,ti, '1fI z ~ ffi - !ffl fL 1 o 1 1 .. ffi = lffl fL 1 o 2 1 ;& ~ M lffl 

fL 1 o 3 1 Fcn ,m 0 

[ 001s l ~ R * ~Jl , ffi-91' * ~ 1 o 1 o 'el.~ f,§ IPJ 91' {J!U s~ ffi 
- * 00 1 0 1 2 ti. Ez.. f}j JP] pg {J!IJ B'g ffi = * 00 1 0 1 3 ' ffi = 9~ * ~ 
1 o 2 o 'el. ~ f,,§ IPJ 179 fflli ® ffi - ~ 00 1 o 2 2 PJ. Ez.. f,,§ IPJ 1~ fflU ® ffi = 
* 00 1 o 2 3 ° ~ - 11' ~ Ji 1 o 1 o tt ffi = * 00 1 o 1 3 ~ pg iiB ~ M ~ 

1 o 3 o ~ ~ , ffi = 11' ~ ~ 1 o 2 o tt ffi - * 00 1 o 2 2 ~ pg iiB ~ M ~ 

1 0 3 0 ~ :ti 0 tt 91' ' ~ - 91' ~ ~ 1 0 1 0 .. ffi = 91' .* Ji 1 0 2 0 .. pg 

fiB~if-t~l030B~~&:f:$J~ 0 

. [ 0076] ffi - 91' ~ ~ 1 0 1 0 ~ ffi = 91' ~ ~ 1 0 2 0 PJ ~ ~ ~ 

~~tilRM~ ~ , pg fiB~.tt ~ 103 OPJ ~m~ttft ~ 0 ffi-11' 

* ~ 1 0 1 0 tf} ~ - * 00 1 0 1 2 t,t ;& ffi = 11' ~ ~ 1 0 2 0 B'g ffi = * 
Em 1 o 2 3 PJ • 1§ m & M Im Ai ( ~ ~ ffi 3 611 ) 0 tiL & ~i ~ ~ PJ § ~ 

=~1b~tt~~ 0 

[ 0011 l ffi J\ Jr Jifil 'Wtl ® ~ 1c J=i 1 o o o cp , ~ ~ ~ ~ 1 o 4 o 

~ 1T r:p ,ti\ ta Z B~ -& & 1.?i d , W 16 J=i 1 o o o B'9 ~ & 1.:s, t , ~ - Im fL 

1 o 1 1 tf:J 1i 1~ 1.:s, <I> 1 , ffi = Im fL 1 o 2 1 B'9 1i ~ 1.:s, <I> 2 , ~ tt lffl fL 

1 O 3 1 8~ m}JJ\ ][ 1~ ~ <I> s min , ~ j6 J=i 1 O O O B'g ft ::k 91' 1~ ~ <I> , 

llffl~~~d .. t .. <I>l , <1>2, <I>smin, <I>o]~~ffi2C!lil 0 !ifflnt 

ffi J\ jf nfff. 'Wtl r:p d .. t ... d It , <I> 1 , <I> 2 , <I> s m i n , <I> , 

(<I>smin-<I>l)/2 ... (<I>smin-<I>2)/2 ... <I>l/<I>2 .. lOOOt/<I>B'g~ 

m. ~c iffe ~ * 1\ 0 

d(µm) 29.s 1 <I> cmm) 3.05 

ffi 28 ~ 
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t ( m 37.5 <I>smin-<l> 1 /2 µm) 30.95 
d/t 0.79 <l>smin-<1>2)/2 .( m) 15.95 

<l> 1 mm 1.62 <l>l/<1>2 0.98 
<1>2 (mm 1.65 1 000t/<I> 12.30 

<Psmin (mm 1.6819 

< ffi 11 • 1iHf {9JJ > 

[0018] ffi 12 liil 1~ ~JR* !ffl * ~ lY3 ffi tL Jr nfE 19tl s'g ~ 1c 

FT 1 lOOB'gfeugB~UffiJJR~lil O ~121ilB'g7fJifi.JW~2ClilfflfBJ , 

H ~ ¥ !Ji ~ :Ye FT 11 o o gu 00 s1g - ~ 0 ~ 1c ~ 1 1 o o 'Pl. ~ ffi - :9~ 

~~ 111o .. ffi=:9~~~1120 .. pqfiB~*-t~1130 .. ~~~~ 

1 1 4 o P.A ,& cp ,t, im z 0 ffi - :9~ ~ Jffi 11 1 o 'el. ~ ffi - Jffl fL 11 11 ° 

ffi = :9~ ~ ~ 1 1 2 o 'el.~ ffi = lffl fL 1 1 2 1 ° pg g5 ~ *-t ~ 1 1 3 o ii ir 

~ffi-:9~~~ 111 0~ffi =:9~~Rj 1120 Fslj _§_ ~ t~ffi-:9~~~ 

1 1 1 o W * = :P~ ~ m 1 1 2 o , ;tt cp pg fiB ~ *-t ~ 11 3 o 'Pl.~~~ lffl 

fL 1 1 3 1 ° ~ ~ ~ ~ 1 1 4 o frr ~ ffi - :9~ ~ m 1 1 1 o !M ffi = :9~ ~ Ai 

1 1 2 o Fsi_ , _§_ ~ ~ ~ ~ 1 1 4 o 8 :ill: ffi - lffl :FL 1 1 1 1 W ffi = lffi :FL 

1 1 2 1 ° cp 'L' tm z ~ ffi - lffl :FL I 1 1 1 , ffi = lffi f L 1 1 2 1 ,& ~ *-t lffi 

fL113IloJ,m 0 

c 0019 l ~ a * ~}t , ffi - 1~ * m 1 1 1 o 'El. ~ fJ3 ioJ 1~ -mu s1g ffi 

- ~ 00 1 11 2 ~ ,& fJ3 foJ pg fflU s1g ffi = * Im 1 1 1 3 , ffi = :9~ * m 
1 1 2 o 'el. ~ ffl ioJ pg fflU ITT ffi - * Im I 1 2 2 P.A ,& ffl foJ :9 ~ fflU s'g ffi = * 
ffij 1 1 2 3 ° ffi - :9~ * ,fw 1 1 1 0 ~ ffi = ~ ffij 1 1 1 3 ~ 179 g5 ~ N f\i 

113 o ~ti, ffi =1~~R! 112 o ~ffi-~ oo 1122~ pq gB~tt f\i 

1 1 3 o ~ ti O .1tt :P~ , ffi - 1~ ~ ~ 1 11 o .. m = 1~ ~ m 1 1 2 o .. pg 

g5~;t,t~1130®~N~~ 0 

c 0080 J m - 1~ ~ m 1 1 1 o ~ ffi = 1~ * 1w 1 1 2 o PJ ~ ~ ~ 
~29:a 

l:f:1~~~: 105137120 
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E ~ ti~ *-1" jf ~ , pg fiB ~ *-1" JI 1 1 3 o oJ ~ m_ H~ *-1" 1f JI O ffi - 1~ 

~ ~ 1 1 1 0 83 ~ - ~ ffii I I I 2 tl :& ffi = 91' ~ ~ I 1 2 0 83 ffi = ~ 
00 I 1 2 3 PJ • ::foF :tlL & it ~ Ji ( ~ ~ ffi 3 liil ) 0 }Ji: & !J-t ~ Ji oJ §. ~ 

= ~1b:fi9 M"Jf ~ 0 

C 0081 ] ffi 11 Jr Ml!. -Wll s1g ~ :Ye H 1 1 o o cp , ~ ~ ~ ~ 1 1 4 o 

SJZ fr tp 'li' f(b z 83 ft N 1.?, d ' ~ :Ye H 1 1 0 0 83 ~ N ~ t ' * - rm JL 

1 1 1 1 83 K ~ ~ <I> 1 , ffi = lff.l JL 1 1 2 1 ® K ~ ~ <1> 2 , ~ tt lffi JL 

1 1 3 1 83 ft 1j\ H ~~<I> s min • ~ :Ye J=4 1100 83 ft 7( 91' 1~ ~ <I> ' 

;m~~f5ld ... t, <I> 1 , <I>2, <l>smin, <I>PJ~~ffi2Cliil O !DJ~ 

~ fL 1( :fjfil -WU tp d ' t ' d/t , <1>1 ' <1>2 ' <l>smin ' <I> ' 

(<I>smin-<I>l)/2 ... (<l>smin-<1>2)/2, <I>l/<1>2, 1000t/<I>B'gl5£ 

~ :tL , ~ :tL WJJfE -Wll 
d(µm) 4.5 <I> (mm) 3.55 
t(µm) 11.5 (<l>smin-<l> 1 )/2 (µm) 15.95 

d/t 0.39 (<l>smin-<1>2)/2 (µm) 15.95 
<I> 1 (mm) 3.04 <I>l/<I>2 1 
<I>2 (mm) 3.04 1 000t/<I> 3.24 

<l>smin (mm) 3.0719 

< ffi + • 1J(tE f9JJ > 

[ 0082] ~ ~ ~ij ffi 1 5 A Iii • {~ ~t ~ {:& ?.~ 7-fs: ~ ~ ~ + • ~ 
-WU 1¥1 - ~ !& ~ ~ ii 1 o s'g ~ ~ 1ii1 ° ffi + 1f a -WU ® I& ft. ~ ii 1 o 

1~-t§~miJI., 1&~~ii1o§~m1t.a~11 ... ~Jh~m~JI. 

1 2 ... ~ r ~ 16 n {tf:: 1 3 P.J Ez.. ~ ~I ~ ~ 1 4 , ~ cp .5x ft. a~ 1 1 §. 

~*~~m-waoo®1c•amcliil*M~)~:&-~a:Yc 
~iliJI.®a~ ( *~t~5JJt) 0 !&1t.~iil0fljfflfflGft.il~ll 

ffi 30 J{ 

($f~~~ : 105137120 
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• ~ 16 ~ ~ ~ ~ _Mt tIB ~ ~ iJJ ~ ii fill 1 2 lffi ZT ~ 1* f1 m • m: z~ PX 

1* ~ ffi: r ~ 16 7G {* l ~ • :Ml ~ ~ W, ~Ji! ffi: ~ 1 4 #(f ~ 1* ~ f4 f.ilJ tfj 0 

[ 0083 ] ~ iJJ ~ ji fill 1 2 oJ ~ § iJJ t1 m (Au t o - F o c u s ) if~ 

iJI. • ;!t~iiJ:Jj~oJ~J=§jru"T§"~,~~(Voice Coil Motor; 

VCM) " frJ ffl ffi: ~ iJc (Micro Electro-Mechanical 

S y st e m s ; ME M S ) " ~ m; ~ iJt ( P i e z o e I e c tr i c ) .I;1. & i2i ti :1ri: 

}ifi(Shape Memory Alloy)~~ii]**Jt O ~iJJ~iiiJl.12o}~ 

*~~fili~~~~B'g~.~~·oJ~~~~~~~~~~B'g 

ifft ~ T , ~ fjs m tli 5~ ~ ~ 1* ; Ift 9~ , ~ iiJ ~ ii iJI. 1 2 ZJJ\ oJ fft 

re 11□ IB §t " ~'8 !flt.~ 1t ffl J"C {* (Ha 11 E ff e Ct sens Or)~ iJJ ~ 

~ 5J1U 7G 1*·, m EB~~ 16 ~ ii fill~~ ,m ioJ ITT~ 1c .I;1. ffti fft m ta~ 

~~~iiJW~~B'gffl•~•·•-~~~iiJ~.I;l.&~~NW 

~ tB ~ B'g .5x {~ a=1o ~ • 'Wtl ~ : * ~ ~)J ..:f. ti ( 0 p t i c a 1 I m a g e 

Stabilization ; OIS) " ffi: r ~Jj ..:f. ti (Electronic Image 

Stabilization; EIS)~; lft9~ • ~{*~~ 1 0fft~-~*Jjt 

{~& {!£ft gft B'g ffi:r ~76 7G f* 13 (~ CMOS " CCD)~.9:ii~:J'c 

~~fills'g]1x.@•oJ~-~~*~~fills'g~ff~-£~o 

c oos41 H • ~ H! m cp , .~ 1t. ~ ii 1 o o1 .I;1. ;tt 1-tl!. tJ fill ~ 

m , .I;1. ~it -=r ml 1* ~ ~ 1 o fiJr r1a B'g m ts O ~ ~ ~?{! * 1 s B Iii! , * 1~ 

ti 7G ffi 1 5 A liiJ t:p ml 1* ~ ii 1 0 W * {-ti?. fJ iJI. s'g ~ ti 7G ~ lill ' ffi 

15B [i1] cp , ~ {t.~ii 10~ ~ ~~~ ffi:~ 1 5 !M ~, :J'cm1J iJI.2 2 

m ~ , ffi Ilt , ~'J * m f~ fill 2 2 ·oJ m {~ 1m :½=; s'g W tIB , ~ fU ~ {~ 

1c fflG {t_ a=1o jf O ~ ii ~ ~ ffi 1 5 C liiJ ' ;!t {~ ti 7G ffi 1 5 A !ill t:p ~ {* 

~l[l0!M;!t{-tl!.ffliJI.B'g~-}ttft7Gjj6iJ O ffiISClilltp 'ml{*~ 

l$1~~~: 105137120 
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1[10~~~~~,~~16W~~mWJt~fill.2J~:t1, nllt, ~ 

~ m w.i t~ m 2 3 oJ ~ ~ s'9 ~ flt ¥!1 ¥!1 ie jl §ft fffi ~ fU m- I& ffll ~ =i: 

I O '~ ~ f:f ~ 0 % I 5 B fE W ffi 1 5 C 1iJ tp ' ~1:J ;Ye m f~ iJL 2 2 ~Jg-~ 

m WJ :t~ m 2 3 fil ~ -wn 71°' , oJ ti • ~~ m * ~ ~ ~ * ft!L t~ iJL , ltt 

1~ ' ]& {~~Ir 10 oJ {I~-{~ *{tg;t~fJi~ fii] B~~ ~ @I *{tg;t~ 

ffl~m O ffij~~ffljf,&14' ~~ffl:n1s~~~~n16o}~{B 

~ ~~ in-~ ~ ~ Im f& ( F l ex i b l e P ri n t in g C i r c u i t ; F P C ) 0 

< ffi +-• ~ {911 > 

[ 0085] ffi ~ ~ij ~ I 6 A 1iJ W ~ I 6 B 1iJ , ffi I 6 A 1iJ {* ~ 71°' 

1& ~ 2fs: ~ f!fj ffi + -_ Jr nfil -WU 8'g ffl>F ~ il 2 o 8'g ~ ti 71°' g liJ , ffi 

I 6 B Ii] {* ti 71' ffi I 6 A II} tp ~ r ~ ii 2 0 ~ - ti ftJ a'g 71' ~ [iii O ffi 

+-W:Jm-WUB'9fflr~~20f*-~~m!~~' ~r~ii20§ 

~ ~ + ._. nfil ,WU !& {~ ~ ~ I O .. F,,-1:J :Ye t~ t~ ~Ji 2 2 .. f-j ~ ffi !iJJ t~ fJi 

2 3 .. PX ~ gft ~ ~ ~ 7C {tp 2 4 ( I m a g e S i g n a I P r o c e s s o r) .. fie 

m ~ 1r rm 2 s , * cp mi ~ ~ il 1 o ~ r,._, * ~ m ~Ji 2 2 .. Ji~ m WJ 

:tJt ~ 2 3 .. PX {~ gft ~ ~ @. :re f tf:: 2 4 (Im a g e S i g n al 

Processor)' fie_J=§~frjfil2S~tE~~(liil*tt~) 0 &'fie..ffl 

·~ ~~ ~m ~* 002s ~=r:rma , ffl:r~1I2ofu m mi ffll~ii 

1 o ~ :Ye mi ~ , ~ 1n r"i :Ye m :t~ m 2 2 iffi :tT $ :Ye , 51ft ~ m w ~ m 
.WJ m ~Ji 2 3 ~ 1~ 8'9 *2t ff& ~m ¥!1 ie ~ iR iffi fr 't~ ~ it ~ , ¥r 1.1 □ ...t JvZ 

{fll gft~ ~@.:re ftp24 ~ff~{~ &{~1~~@. '·*~ -~~ff-* 

~ i~ fJi Pfr ~ ~ ITT ~ {~ ~o ~ 0 * cp J1 ~ m WJ :tJt ffl 2 3 oJ ~ .ffl U 

1~ ~~~m •tit~m !iJJ ~i1t*~¥u 't~~,t~ 0 * cp 1~m ~* rm 

ffi 32 ~ 

$~~~ : 105137120 
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• 2 s PJ t3fE m M ~ ~ ;m; ~ • m m • ~ m , ~c ft ~ f~ ~ !][ tx m ® 

~ tt 1b -;;JJ ~13 i1t fi ~ {~ ru fA ~ :&.. ~ f~ ~ !][ 0 

< ffi + = 111.iflHJrJ > 

[0086] ffi 1 7 [iii{* ~i 7K f:& 9,ij :zfs: g ~ ffi + = W ME f§tl s1g ~ 

-f=-~ I[ 3 o 7K ~ llil O ffi 1 7 llil r:p , ffi + = 1f ME f§U s~ ~ r * I[ 3 o 

f*-31Zf& ~Hi , ~r*l[3 0§~£&~~1[31 , !&~~1[31 

PJWITT~ffi+W~~ffl~,~.tlt~~-~ 0 

• < ffi + = • 1ffli ,wtJ > 

[ 0087] ffi 1 8 [iii i* ~i 7K f:& ~ij :zfs: g ~ ffi + _ Jf ME f§U s1g ~ 

r~m4o7K~lil O *1s1Er:p, ffi+-ffME'i:9UB'g~r~m4o 

{* - ~ ~ :ct M 7R ~ ( H e ad - m o u n t e d di s p I a y , HM D ) • 

~r~l[40-eL~I&{~*l[4I , £&1~*~41 PJ!MITT~ffi+Jf 

nm f§U tEI ~ , :t:E JI:c ~ ~ • ~ 0 

[ 0088] IE ,~ :zfs: ~ ~ E J;.J_ W nttL15" ~tiff~ J::: ' ft~ Mi ~F 

fflN~~:zfs:~~·ffW~~.tltttD~·~~~-:zfs:~~®ffi 

t$ lD iH ~ pg • • PJ f'f ~ fm ® 1! lb W f~ afti , lzsI .tlt :zfs: ~ IY3 ® f* ~ 

fi~•m~m®$ffiW~&~ffiW~~~~ 0 

r r1~m~ l 
[0089] 

~:YtJ=, : 1 

9~~ : L 1 , L2 

ffi 33 J[ 

*~~~: 105137120 
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~*-1° m : L3 

Alt:1/t~Jj : Ml .. M'l .. M2 .. M'2 

.&>~16~~: Rl .. R'l .. R2 .. R'2 

~r~K : 20 .. 30 .. 40 

~f~~K: 10 .. 31 .. 41 

JilG{~jja~ : 11 

~iJJ~Kfili : 12 

~ r ~ * 7C flf = 1 3 

~i_j~~: 14 .. 15 ... 16 

f)., :1/6 ~ f~ ~]_ : 2 2 

it ~ m @ ;r~ fill = 2 3 

JilG ~ ~R ~ ~ ~ 7C flf : 2 4 

fie ffl ~ -fr ffij : 2 5 

ffi-:$7~~ift7PI-~ : 11 OA 

ffi = '.7~ ~ ift 7PJ-~ : 1 2 0 A 

plg$~*-1°if.?1"7Pf-~ : 130A 

. ~:3/tH : 100 .. 200,300 .. 400 .. soo .. 600,100, soo .. 

900, 1ooq, 1100 

ffi - :$1~ ~ ~ : 1 1 0 .. 2 1 0 .. 3 1 0 .. 4 1 0 .. 5 1 0 , 6 1 0 .. 7 1 0 .. 

810,910 .. 1010 .. 1110 

ffi-lfflfL: 111 .. 211 .. 311 ... 411,511 .. 611 ... 111 .. 811, 

911 ... 1011 .. 1111 

ffi-~ffij: 112 .. 212 ... 312 .. 412 .. 512 .. 612 .. 712 .. 812 .. 

912 ... 1012 .. 1112 

ffi 34 ~ 

l:!=t~~~: 105137120 
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• m=~oo = 113 .. 213 .. 313 .. 413 .. s13 .. 613 .. 113 .. s13 .. 

913 .. 1013, 1113 

~ = j~ ~ ~ : 1 2 0 .. 2 2 0 ... 3 2 0 .. 4 2 0 ... 5 2 0 ... 6 2 0 .. 7 2 0 .. 

820 .. 920 .. 1020 .. 1120 

~ = im.fL : 121 ... 2 2 1 ... 3 2 1 ... 4 2 1 ... s 2 1 , 6 2 1 .. 7 2 1 .. 8 2 1 .. 

921 .. 1021 .. 1121 

ffi-~ffij: 122 ... 222,322,422 .. 522 .. 622 .. 722 ... 822 ... 

922 ... 1022, 1122 

ffi=~@: 123 .. 223 ... 323 ... 423 ... 523 ... 623,723 .. 823 .. 

923 .. 1023 .. 1123 

pg ii~ ~*-f ~ 13 0 .. 2 3 0 ... 3 3 0 .. 4 3 0 .. 5 3 0 .. 6 3 0 ... 7 3 0 .. 

830 .. 930 ... 1030 .. 1130 

~ *-f Im fL : 1 3 1 .. 2 3 1 .. 3 3 1 .. 4 3 1 , 5 3 1 .. 6 3 I , 7 3 I .. 8 3 1 .. 

931, 1031 ... 1131 

~~~Jm: 140 ... 240 .. 340 .. 440 .. 540 .. 640 ... 740 .. 840 ... 

940 .. 1040 .. 1140 

tJf. & ~tit~ : 2 5 0 

JJJGf~itsm = 2000 

j_lFoj: 2100 

:Y6~£JiiJi: 2200 

!fmffllJim : 2300 

f~ fijlj iffi : 2 4 0 0 

pjzf~Im: 2500 

ffi-~!l : 221 o 

ffi 35 J1{ 

~~~~: 105137120 
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~=~&~ : 2220 

ffi=~i~: 2230 

~ im m~~ : 2240 

~limffi : 22so 

ffi1"~ffi : 2260 

FEiJ ~1¥.J 7G {tf:: : 2 6 1 o .. 2 6 2 o .. 2 6 3 o .. 2 6 4 o 

~r~m = 3000 

~ r ~ 1c 7G 1tt= = 3 1 o o 

z : cp JG' ,m 
d = ~ ~ ~ JiP¥ fr cp Jl;\ ,m a,g ~ fl 

t : ~ * J=, s'g ~ fl 

ct> 1 : ffi - Im JL ® J[ ~ 

ct> 2 : ffi = Im JL E3 J[ ~ 

ct> s m i n : ~ ;P.t Im JL s'g ft I J <~ ~ 

ct> = ~* 1=t ®~*1r~ 

ffi 36 ~ 

• 
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• [ ii~ Ef3 ~I $fUiri~] 
[ ffl 1 J_ij ] - fl ~ Ye J=i ' § ~ : 

-ffi-:P~~~ , 'El.~-~-!mfL ; 

-ffl =:P~~m • -eJ.~-ffi=lffltL ; 

- pg iB~M m , ~i:m~~ m-:P~~m~~ m=:P~~~ 

rsi ii im ~ * ffl - :P~ ~ iii ~ * ffl = :P~ ~ m , ;!t c:f:1 i~ pg iiB ~ M 

m § ~-£*-1" lffifL ; PJ_& 

- c:p Jl;' $HJ , !M * ffi - lffi fL .. ~ ffl = lffi fL & ~ ~ tt Im :fL 

lcJ ,rn ; 

;!t c:p , ~ ~ M Im :f L i¥g i& !J \ 1i ~ ~ cI> s m i n , ~ ffl - lffi :f L 

i¥g 1i ~ ~ 41> 1 -, * ffl = Im :fL 81g 1i ~ ~ <I> 2 , ~ ~ JE """f )7ij {~ {tf:: : 

41> s m i n > 41> 1 ; PJ_ & 

cl>smin > 41>2 ° 

':It .......... 

c:f:1 ~ pg iiB£M m~-m~Mjf m , * ffi-:P~~NiJ ~~ ffl = 
:P~~~5t 5JU~-m-@.~li~ttw m 0 

' :It .......... 

cp ~ ~ tt lffi :fL 81g a:1J\ 1i ~ ~ <I> s ni in , ~ ffi - !ffl :fL s'g 1i ~ ~ 

cI> 1 , ~ ffl = Im :fL a'g 1i t~ ~ 41> 2 , ;tt: ~ JE """f jU {~ {tp : 

2 . 0 . µ m < ( 41> s m i n ~ cl> 1 ) / 2 < 2 0 0 µ m ; PJ_ & 

2.0 µm < (<I>smin-<1>2)/2 < 200 µm 0 

[ffl4~]~$~8~fi~ffll~ffiWB'gWY6J=i ' :It .......... 

c:p i~ ~ N lffi.JL B'g ii:1J<fl ~ ~ <I> s min , * ffl- lffl JL B'91i 1~ 1.?-; 

<I>l•~ffl=~Ra'g1[~~41>2•;lt:~JE"""f~-~: 

3 . 0 µ m < ( <I> s m i n - <I> 1 ) / 2 < 8 5 µ m ; PJ_ & 

~~~~ : 105137120 
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. 3.0 µm < (<l>smin-<1>2)/2 < 85 µm 0 

[ffi5~]~$m5~R~ffil~ffi-®B*M•~ 
§~= 

- ~ ~ ~ ~ , ffr. Jit ~ ffi - 571--~ ~ W ~ ffi = ;,~ ~ m Fs':I , 

~-~~~m8fi~ffi-~RW~ffi-~R 0 

[ffi6~]~$m5~-~ffi5~ffi-®B*M·~ 
r:f:1 • ~ ~ ~ ~ SJZ fr~ cp 1t, ,m ® -& JJt ~ d , ~ 5i1ii JET J°U 1~ 1t = 

5 µm < d < 49 µm 0 

[ffi7~]~$m5~--ffi5~ffi-®B*M 
r:p • B * M ® JJJ. JJt ~ t , jt 5i1ii JE T 57U f~ f tf: : 

5 µm < t < 49 µm 0 

' 1t ..., ..... 

[ffi8~]~$m5~--ffi5~ffi-®B*M•jt 

r:p • ~ ~ ~ ~ 3¥ 1-:r • cp ILJ\ ~ akJ -& N ~ d , ~ B * M B'g JJJ. N 

1.tJJ t , jt 5i1ii JE. T 7U 1~ ft : 

0. 1 2 < d/t < 0. 6 7 ° 

[ffi9~]~$m5~~~ffi3~ffi-®B*M•jt 
r:p ~ ffi - 00 IL B'g 1r ~ ~ <ll 1 , ~ ffi = lffl IL BkJ 1r 1~ ~ <1> 2 , jt 

~ JE T7U {~{t : 

0.93 < <1>1/<1>2 < 1.07 ° 

[ffi10~]~$m5~-~ffi3~ffi-®B*M' 
jt r:f:1 ~ B 16 M ® :®: ::k 571--~ ~ <t> , ~ ~ 16 J=i BkJ J!J- N ~ t , jt 

~ JE T J°U f~ {tf: : 

1 < lOOOt/<1> < 50 ° 

$~~~ : 105137120 
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• - :Ye ~ i.i fill , gl m lit ~ i.i Fs.i 179 : w_ & 

~$ffiW~-~ffll~ffi~®B*H'~-~~-~ 
179 0 

[ffl 12~]ffi$mS~--ffl ll~ffi~®~·­

Jm , * cp ~•:YcH ®~ ffi-9f-*Ji!]I! 'E!"'a-ffi-~00 ~~ 
JJx • ili m s9 - ¥JJ ff!U oo 11 B! , ~ w * ~ 89 ~ m = ;,r-~ m ]I! 'El. 

"'a-ffi=*OOW~JJx®tR~®-•000011■ ,H~ffi--* 

OOW~ffi=~OO$~&-*OO~~-m&M~~ 0 

[ffl 13~]~$--~-~ffl 12~ffi~®~·­

~ , * cp ~ m & i-r ~ m § ~ = ~ 1t :o57 tr~~ 0 

[ffl 14~]ffi$mS~--ffi12~ffi~®JJx®R 
m,*cp~ffi-*OO~~ffl=*oo$~-~oo~~~m& 
•t~~ 0 

c ffi 1 s ~ 1 -;f.lmr~ir , 'E!--a- = 

~$ffi$~-~ffill~ffi~®~®t8Jm:~,& 

-mr~*~~,~-~~JJx-R!m®-~®00° 
[ ffi 16 ~ l -~W:YcH , 'E!"'a : 

-ffi-9r*~ , 'El."'a-ffi-R:FL : 
-m=1r*m , '§~-ffl=R:rL: 
- 179 tB ~ tJ ~ , gl • ~ ~ ffl - 9r ~ ~ ~ ~ ffl = 9r ~ ~ 

Fsi ii ~ti~ ffi-:>1r*~ ~~ ffl =1r*Ji! , * $ ~ pq $ ~ifsr 

Ai 'El. ~-~tr Im :FL ; 

-~ ~~ m , {rr~~ ffl-9r*m W~ ffl =:>1r~m Fsi , 

ii-~-~~-~~ffl-RRW•m=nR:~& 
- $.Jt\m , -~~ ffl-R:fL , • ffl = R:FL&~ ~trR:fL 

$~~~: 105137120 
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lcJ$m; 

* tf:I , ~ ~ ~ ~ iitP¥ fr~ tf:t 1t, ,m B"1 -& ~ 1.& d , * ~ JE 

l' JU 1~14 : 

5 µ m < d < 5 _O µ m 0 

[ffl17~]ffi$fflW~fi-fflI6~ffin~B*H, 

* cp ~ 179 ffB~M ~~-mHJiftjf ~ , ~ffl-:9~*m!M~ffl 
=;,~*@i ~-~a~uilJjf Ji 0 

Cffl1s~l~$••~•-m11~mn~n%H, 

* tf:I * ~ 179 ffB ~Mm , ~ ffi - :>1~ ~ m ~ ~ m = :>1~ * m ~ I¥ 

N.~€Jo 

[fflI9~]ffi$fflW~fi-ffl17~ffin®W*H, 
* .cp ~ ~ M lffl fL ® iu'uJ<I[ ~ ~ <I> s min , ~ ffl - !ffl fL ~ J[ ~ 
~<1>1,~ffl=lfflR~J[~~~2,~~~l'~~#= 

3 . 0 µ m < ( <I> s min - ~ 1 ) / 2 < 8 5 µ m ; PJ_ & 

3.0 µm < (<I>smin-~2)/2 < 85 µm 0 

[ffl20~]ffi$ffl8~fi~ffil7~ffin®W*H, 

* cp ~ ~ ~ ~ m 1fZ 1J ~ cp 1t\ ,ru ~ ft: ~ 1.& d , ~ n * H ® J¥ 

N. 1.& t , * ~ JE 7' JU f~ 1tf:: : 

0.12 < d/t < 0.67 ° 

~ rh l'cJ i'~ 0 

• 
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• ~ , ~ cp ~ ~ :3/6 J=j l¥J ~ ffi - ;,r,-~ ~ ~§-a- - ffi - ~ 00 ~ ~. 

JJx 1~ a :im ® - to/.J fflU Im ti • , ~ ~ :3/6 J=j ® ~ ffi = jf-~ ~ ~ 'eJ. 

~-ffi=~®W•PX-■:im®-•OO®fi■ ,~~ffl-~ 

ImW~ffi=~Im~~y-~OO~~-m&Mffl~ 0 

cm 23 ~l -~~r9&1f, §~: 

~$~-~fi~ffi21~ffi~®~•-:im:~& 
-~rffi~n#'~~~~~-■~1¥J-PX•® 0 

1$~~~: 105137120 
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1 
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• 

L3 

m lB!iiJ 

1$~~~: 105137120 
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100 

2c ~ 

140 
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m 2A Iii 

Et=t~~~ : 105137120 
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• 

ll0A 

120A 

ffi 2D hiJ 
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130A 

ffi 2E ~ 

*~~~ : 105137120 
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• 
200 

210 230 

210 230 250 
220 220 250 

/ y· 
222 \ 

240 
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$~~~: 105137120 

Page 155 of 237



• 
300 

312 

340 
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• ~~~~: 105137120 
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• 
400 430 
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600 
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613 

640 

611 

l:f:f~~~: 105137120 
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• 
700 
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710 730 720 >· J 

/ -~/ 
1112 72~ 

I 713 
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711 

731 

z 
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• 
800 

810 830· 820 

831 

z 
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• 
900 

912 

910 
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940 

911 

922 

931 

921 

--z 

ffi 10 iii 
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• 
1000 1030 

1010 1020 

1012 1022 

1013 1023 

1040 

1011 1031 

1021 

z 

ffill[i] 

!:ft~~~ : 105137120 
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2200 

m 13 liil 
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• 
,;-:--120 

\ ) 130 

"---··--r"·· 3100 2000 

\ 100 

2620 
2100 2610 

, \ 2soo 
2630 2640 2400 \ 

2210 2220 • 2230 2240 2250 2260 

2200 

ffi 14 111 
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·i ~ 
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Confirmation No. 7080 

Group Art Unit: TBA 

Examiner: TBA 

Docket No. 251236-1700 

For: Light Blocking Sheet, Imaging Lens 
Module and Electronic Apparatus 

CLAIM OF PRIORITY TO AND 
SUBMISSION OF CERTIFIED COPY OF REPUBLIC OF CHINA (TAIWAN) 

APPLICATION PURSUANT TO 35 U.S.C. §119 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

In regard to the above-identified pending patent application and in 

accordance with 35 U.S.C. §119, Applicants hereby claim priority to and the benefit 

of the filing date of Republic of China (Taiwan) patent application entitled, "Light 

Blocking Sheet, Imaging Lens Module and Electronic Apparatus", filed November 

14, 2016, and assigned application number 105137120. Further pursuant to 35 

U.S.C. §119, enclosed is a certified copy of the Republic of China (Taiwan) patent 

application. 

By: 

Customer No. 109673 

Respectfully Submitted, 

McClure, Qualey 
& Rodack, LLP 

/Daniel R. McClure/ 

Daniel R. McClure, Reg. No. 38,962 
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The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

DETAILED ACTION 

Claim Rejections - 35 USC § 103 

In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

The following is a quotation of 35 U.S.C. 103 which forms the basis for all 

obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 
invention is not identically disclosed as set forth in section 102, if the differences between the 
claimed invention and the prior art are such that the claimed invention as a whole would have 
been obvious before the effective filing date of the claimed invention to a person having 
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be 
negated by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103 are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 
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Claims 1-22 are is/are rejected under 35 U.S.C. 103 as being unpatentable over 

Cho et al. (US 2015/0022896) in view of Kim et al. (US 2016/0349504). 

Regarding claim 1, C!10 discloses that a light blocking sheet, comprising: 

a first outer layer 142 comprising a first opening; 

a second outer layer 148 comprising a second opening; 

an inner substrate layer 140 disposed between the first outer layer 142 and the 

second outer layer 144, wherein the inner substrate layer 140 connects the first outer 

layer 142 to tile second outer layer 144, and the inner substrate layer i 40 comprises a 

substrate opening 24 (Fig. 3); and 

a central axis coaxial L (Fig. 3) with the first opening, the second opening and the 

substrate opening; 

wherein a minimum diameter of the substrate opening is 0smin, a diameter of 

the first opening is 01, a diameter of the second opening is 02, and the follovving 

conditions are satisfied (Fig. 3). 

Cho fails to teach ),asmin > 01 ; and 0smin > 02c 

However, Kim suggests that 0smin > 01; and 0smin > 02 by forming a concave 

portion near a center portion of the light blocking sheet (Fig. 4A) by modifying side wall 

of light blocking sheet. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 

time of applicant(s) claimed invention was made to provide Cho with 0smin > 01; and 

0smin > 02 as taught by Kim in order to reduce light reflection by providing side wall 

shape that are satisfied that 0smin > 01; and 0smin > 02 and also, the claim would 
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have been obvious because a particular know technique was recognized as part of the 

ordinary capabilities of one skilled in the art. 

Reclaim 2, Cho & Kim disclose that the inner substrate layer is made of a plastic 

material, and each of the first outer layer and the second outer layer is made of a black 

carbon-containing rT1aterial (paragarph 0020, Cho). 

Reclaim 3, Cho & Kim fail to specify that the minimum diameter of the substrate 

opening is 0smin, the diameter of the first opening is 01, the diameter of t!1e second 

opening is 02, and the following conditions are satisfied: 

2.0 pm < (0srnin- 0 1 )/2 < 200 pm; and 

2.0 pm < (0smin- 02)/2 < 200 pm. 

However, notwithstanding, one of ordinary skill in the art would have been led to 

the recited dimensions through routine experimentation and optimization. 

At the time of the invention it would have been obvious to a person of ordinary 

skill in the art to use a certain minimum diameter of the substrate opening related to the 

diameter of the first opening and second opening, because it would have been to obtain 

a certain minimum diameter of the substrate opening related to the diameter of the first 

opening and second opening to enhance semiconductor devices by reducing the light 

refection at the side wall of spacers. 

Reclaim 4, Cho & Kim fail to specify that the minimum diameter of the substrate 

opening is 0smin, the diameter of the first opening is 01, the diameter of the second 

opening is 02, and the following conditions are satisfied: 

3.0 pm < (0smin- 01 )/2 < 85 pm; and 
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However, notwithstanding, one of ordinary skill in the art would have been led to 

the recited dimensions through routine experimentation and optimization. 

At the time of the invention it would have been obvious to a person of ordinary 

skill in the art to use a certain minimum diameter of the substrate opening related to the 

diameter of the first opening and second opening, because it would have been to obtain 

a certain minimum diameter of the substrate opening related to the diameter of the first 

opening and second opening to enhance semiconductor devices by reducing the light 

refection at the side wall of spacers. 

Reclaim 5, Cf10 & Kim disclose that an air layer located between the first outer 

layer and t!1e second outer layer, wherein the air layer is close to the first opening and 

the second opening 2Oa (Kim, Fig. 4A). 

Reclaim 6, Cho & Kim fail to specify that a length parallel to the central axis of 

the air layer is d1 and the following condition is satisfied: 

5 pm< d < 49 pm. 

At the time of the invention it would have been obvious to a person of ordinary 

skill in the art to use a certain length parallel to the central axis of the air layer, because 

it would have been to obtain a certain length parallel to the central axis of the air layer to 

enhance semiconductor devices by reducing the light refection at the side wall of 

spacers. 
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Reclaim 8, Cho & Kim fail to specify that a length parallel to the central axis of 

the air layer is d, a H1ickness of the light blocking sheet is t, and the following condition 

is satisfied: 

0.12 < d/t < 0.67. 

At the time of the invention it would have been obvious to a person of ordinary 

skill in the art to use a certain length parallel to Hie central axis of the air layer, because 

it would have been to obtain a certain length parallel to t!1e central axis of the air layer to 

enhance semiconductor devices by reducing the light refection at the side wall of 

spacers. 

Reclaim 9, Cf10 & Kim fail to specify that the diameter of the first opening is 01, 

the diameter of t!1e second opening is 02, and the following condition is satisfied: 

0.93 < 01/ 02 < 1.07, 

At the time of the invention it would have been obvious to a person of ordinary 

skill in the art to use a certain diameter of the first opening and diameter of the second 

opening, because it would have been to obtain a certain diameter of the first opening 

and diameter of the second opening to enhance semiconductor devices by reducing the 

light refection at the side wall of spacers. 

Reclaim 10, Cho & Kim fail to specify that a maximum outer diameter of the light 

blocking sheet is 0, a thickness of the light blocking sheet is t, and the following 

condition is satisfied: 

i < 1 OOOt/0 < 50. 
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At the time of the invention it would have been obvious to a person of ordinary 

skill in the art to use a certain ratio of maximum outer diameter of the light blocking 

s!1eet and thickness of the light blocking sheet, because it would have been to a certain 

ratio of maximum outer diameter of the light blocking sheet and thickness of the light 

blocking sheet to enhance semiconductor devices by reducing the light refection at the 

side wall of spacers. 

Regarding claim 11, C!10 & Kim disclose that an imaging lens module, 

comprising: 

a barrel 10 (Fig. 1); 

an optical lens 12a & b (Fig. 1) assembly disposed in Hie barrel 1 0; and 

the light blocking s!1eet of claim 1 disposed in the barrel (Figc 6 in view of f<:im). 

Reclaim i 2, Cho & Kim disclose that the first outer layer of the light blocking 

sheet further con1prises a first surface corresponding to an object-side surf ace of the 

imaging lens module, the second outer layer of Hie light blocking sheet further 

comprises a second surface corresponding to an image-side surface of the imaging lens 

module, and at least one of the first surface and the second surface comprises an anti­

reflection film coated thereon (Cho, Fig. 6). 

Reclaim 13, Cho & Kim disclose that the anti-reflection film comprises a silicon 

dioxide material layer (paragarph 0020, Cho). 

Reclaim i 4 i 3, Cho & Kim disclose that only one of the first surface and the 

second surface comprises the anti-reflection film coated thereon (Fig. 6, Cho). 
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Regarding claim 15, Cho & Kirn disclose that an electronic apparatus, 

comprising: 

the imaging lens module of claim 11; and 

Page 8 

an image sensor disposed on an image surface of the imaging lens module (Fig. 

Regarding claim 16, Cho & Kim disclose that a light blocking sheet, comprising: 

a first outer layer comprising a first opening; 

a second outer layer comprising a second opening; 

an inner substrate layer disposed between the first outer layer and the second 

outer layer, wf1erein the inner substrate layer connects the first outer layer to the second 

outer layer, and the inner substrate layer comprises a substrate opening; 

an air layer located between the first outer layer and the second outer layer, 

wherein the air layer is close to the first opening and the second opening; and 

a central axis coaxial with the first opening, Hie second opening and the 

substrate opening; 

wherein a length parallel to the central axis of the air layer is d, and the following 

condition is satisfied (Cho in view of Kim). 

Cho & Kim fail to specify that 5 pm< d < 50 pm. 

At the time of the invention it would have been obvious to a person of ordinary 

skill in the art to use a certain length parallel to the central axis of the air layer, because 

it would have been to obtain a certain length parallel to the central axis of the air layer to 
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spacers. 

Reclaim 17, Cho & Kim disclose t!1at the inner substrate layer is made of a 

Page 9 

plastic material, and each of the first outer layer and the second outer layer is made of a 

black carbon-containing material (Cho, paragarph 0020). 

Reclaim 18, Cf10 & Kim disclose that a thickness of each of the inner substrate 

layer, the first outer layer and the second outer layer is uniform (Fig. 4A, Kim). 

Reclaim 19, Cho & Kim fail to specify that a minimum diameter of the substrate 

opening is 0srnin, a diarT1eter of the first opening is 01, a diameter of the second 

opening is 02, and the following conditions are satisfied: 

3.0 pm < (0smin-0 1 )/2 < 85 pm; and 3D pm < (0smin-02)/2 < 85 pm. 

However, notwithstanding, one of ordinary skill in the art would have been led to 

the recited dimensions through routine experimentation and optimization. 

At the time of the invention it would have been obvious to a person of ordinary 

skill in the art to use a certain minimum diameter of the substrate opening related to the 

diameter of the first opening and second opening, because it would have been to obtain 

a certain minimum diameter of the substrate opening related to the diameter of the first 

opening and second opening to enhance semiconductor devices by reducing the light 

refection at the side wall of spacers. 

Reclaim 20, Cho & Kim fail to specify that the length parallel to the central axis of 

the air layer is d, a thickness of the light blocking sheet is t, and the following condition 

is satisfied: 
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At the time of the invention it would have been obvious to a person of ordinary 

skill in the art to use a certain length parallel to the central axis of the air layer, because 

it would have been to obtain a certain length parallel to the central axis of the air layer to 

enhance semiconductor devices by reducing the light refection at the side wall of 

spacers. 

Regarding claim 21, C!10 & Kim disclose that an imaging lens module, 

comprising: a barrel i 0; 

an optical lens "12a-b assembly disposed in the barrel; and 

Hie light blocking sheet of claim 16 disposed in the barrel. 

Reclaim 22, Cho & Kim disclose t11at the first outer layer of the light blocking 

sheet further comprises a first surface corresponding to an object-side surface of the 

in1aging lens module, the second outer layer of the light blocking sheet further 

comprises a second surface corresponding to an image-side surface of the imaging lens 

module, and at least one of the first surface and the second surface comprises an anti­

reflection film coated thereon (Cho, paragarph 0020). 

Reclaim 23, Cho & Kim disclose that an electronic apparatus, comprising: the 

imaging lens module of claim 21, and an image sensor disposed on an image surface of 

the imaging lens module (Cho's Fig, 1 ), 

Conclusion 
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Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Su C. Kim whose telephone number is (571 )272-5972. 

The examiner can normally be reached on Monday - Friday, 8:00AM to 4:30 PM. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Dale Page can be reached on (571) 270-7877. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Su C. Kim/ 

Su C. Kim 
Primary Examiner 
Art Unit 2899 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 
Hsu, et al. 

Serial Number: 15/434, 163 

Filed: February 16, 2017 

Title: Light Blocking Sheet, Imaging Lens 
Module and Electronic Apparatus 

Confirmation No. 7080 

Examiner: Kim, Su C. 

Group Art Unit: 2899 

MQRRef. 251236-1700 
TLC Ref: CP-3556-US 

AMENDMENT AND RESPONSE TO NON-FINAL OFFICE ACTION 

Mail Stop: Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Dear Director: 

The Office Action mailed September 21, 2017 has been carefully considered. In response, 

Applicant submits the following amendments and remarks. 
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In the Specification 

The paragraph beginning on page 2, line 17 is amended as follows: 

A structure of the conventional light blocking sheet can refer to Fig. IA and Fig. IB. Fig. 

IA is a front schematic view of a conventional light blocking sheet 1. Fig. IB is a partially 

cross-sectional view taken along line I b-1 b of the light blocking sheet I in Fig. I A As shown in 

Fig. IA and Fig. IB, the light blocking sheet I is annular and has a three-layer structure. The three 

layers are an outer layer LI, a substrate layer L3 and an outer layer L2, respectively. Each of the 

outer layer LI, the substrate layer L3 and the outer layer L2 has a circular inner hole (the reference 

numerals are omitted). A diameter of the circular inner hole of the outer layer LI, a diameter of 

the circular inner hole of the substrate layer L3 and a diameter of the circular inner hole of the outer 

layer L2 are identical. In other words, a surface facing the circular inner hole of the outer layer L 1, 

a surface facing the circular inner hole of the substrate layer L3 and a surface facing the circular 

inner hole of the outer layer L2 are aligned with one another (the surfaces are called inner surfaces 

hereinafter, and the reference numerals of the inner surfaces are omitted). When an incident light 

Ml and an incident light M'l strike one of the inner surfaces, a reflected light RI and a reflected 

light R'l are generated. When the light blocking sheet I is applied to an imaging lens module, the 

reflected light RI and the reflected light R' I will enter into the imaging lens module and interfere 

with the image. As a result, the conventional light blocking sheet I cannot eliminate stray lights 

effectively. 
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In the Claims 

This listing of claims will replace all prior versions, and listings, of claims. 

Listing of Claims 

1. (Currently Amended) A light blocking sheet, comprising: 

a first outer layer comprising a first opening; 

a second outer layer comprising a second opening; 

an inner substrate layer disposed between the first outer layer and the second outer layer, 

wherein the inner substrate layer connects the first outer layer to the second outer layer, and the 

inner substrate layer comprises a substrate opening; and 

a central axis coaxial with the first opening, the second opemng and the substrate 

opemng; 

wherein a minimum diameter of the substrate opening is <l>smin, a diameter of the first 

opemng 1s <DI, a diameter of the second opening is <1>2, and the following conditions are 

satisfied: 

<l>smin > <!>12.0 µm < (<l>smin-<1>1)/2 < 200 µm; and 

<l>smin > <!>22.0 µm < (<l>smin-<1>2)/2 < 200 µm. 

2. (Original) The light blocking sheet of claim 1, wherein the inner substrate layer is 

made of a plastic material, and each of the first outer layer and the second outer layer is made of 

a black carbon-containing material. 

3. (Canceled) 
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4. (Original) The light blocking sheet of claim 1, wherein the minimum diameter of the 

substrate opening is <l>smin, the diameter of the first opening is <DI, the diameter of the second 

opening is <1>2, and the following conditions are satisfied: 

3.0 µm < (<I>smin-<1>1)/2 < 85 µm; and 

3.0 µm < (<I>smin-<1>2)/2 < 85 µm. 

5. (Original) The light blocking sheet of claim 1, further comprising: 

an air layer located between the first outer layer and the second outer layer, wherein the 

air layer is close to the first opening and the second opening. 

6. (Original) The light blocking sheet of claim 5, wherein a length parallel to the central 

axis of the air layer is d, and the following condition is satisfied: 

5 µm < d < 49 µm. 

7. (Original) The light blocking sheet of claim 5, wherein a thickness of the light 

blocking sheet is t, and the following condition is satisfied: 

5 µm < t < 49 µm. 

8. (Original) The light blocking sheet of claim 5, wherein a length parallel to the central 

axis of the air layer is d, a thickness of the light blocking sheet is t, and the following condition is 

satisfied: 

0.12 < d/t < 0.67. 
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9. (Currently Amended) The light blocking sheet of claim [[3]]!, wherein the diameter of 

the first opening is <DI, the diameter of the second opening is <1>2, and the following condition is 

satisfied: 

0.93 < <1>1/<1>2 < 1.07. 

10. (Currently Amended) The light blocking sheet of claim [[3]]!, wherein a maximum 

outer diameter of the light blocking sheet is <I>, a thickness of the light blocking sheet is t, and the 

following condition is satisfied: 

I< l000t/<1> < 50. 

11. (Original) An imaging lens module, comprising: 

a barrel; 

an optical lens assembly disposed in the barrel; and 

the light blocking sheet of claim I disposed in the barrel. 

12. (Original) The imaging lens module of claim 11, wherein the first outer layer of the 

light blocking sheet further comprises a first surface corresponding to an object-side surface of 

the imaging lens module, the second outer layer of the light blocking sheet further comprises a 

second surface corresponding to an image-side surface of the imaging lens module, and at least 

one of the first surface and the second surface comprises an anti-reflection film coated thereon. 
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13. (Original) The imaging lens module of claim 12, wherein the anti-reflection film 

comprises a silicon dioxide material layer. 

14. (Original) The imaging lens module of claim 12, wherein only one of the first surface 

and the second surface comprises the anti-reflection film coated thereon. 

15. (Original) An electronic apparatus, comprising: 

the imaging lens module of claim 11; and 

an image sensor disposed on an image surface of the imaging lens module. 

16. (Currently Amended) A light blocking sheet, comprising: 

a first outer layer comprising a first opening; 

a second outer layer comprising a second opening; 

an inner substrate layer disposed between the first outer layer and the second outer layer, 

wherein the inner substrate layer connects the first outer layer to the second outer layer, and the 

inner substrate layer comprises a substrate opening; 

an air layer located between the first outer layer and the second outer layer, wherein the 

air layer is close to the first opening and the second opening; and 

a central axis coaxial with the first opening, the second opemng and the substrate 

opemng; 

wherein a length parallel to the central axis of the air layer is d, a minimum diameter of 

the substrate opening is <l>smin, a diameter of the first opening is <1>1, a diameter of the 

second opening is <1>2, and the following condition is conditions are satisfied: 
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5 µm < d < 50 µm,i 

2.0 µm < (<l>smin-<1>1)/2 < 200 µm; and 

2.0 µm < (<l>smin-<1>2)/2 < 200 µm. 

17. (Original) The light blocking sheet of claim 16, wherein the inner substrate layer is 

made of a plastic material, and each of the first outer layer and the second outer layer is made of 

a black carbon-containing material. 

18. (Original) The light blocking sheet of claim 17, wherein a thickness of each of the 

inner substrate layer, the first outer layer and the second outer layer is uniform. 

19. (Currently Amended) The light blocking sheet of claim 17, wherein [[a]] the 

minimum diameter of the substrate opening is <l>smin, [[a]] the diameter of the first opening is 

<DI, [[a]] the diameter of the second opening is <1>2, and the following conditions are satisfied: 

3.0 µm < (<I>smin-<1>1)/2 < 85 µm; and 

3.0 µm < (<I>smin-<1>2)/2 < 85 µm. 

20. (Original) The light blocking sheet of claim 17, wherein the length parallel to the 

central axis of the air layer is d, a thickness of the light blocking sheet is t, and the following 

condition is satisfied: 

0.12 < d/t < 0.67. 
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21. (Original) An imaging lens module, comprising: 

a barrel; 

an optical lens assembly disposed in the barrel; and 

the light blocking sheet of claim 16 disposed in the barrel. 

22. (Original) The imaging lens module of claim 21, wherein the first outer layer of the 

light blocking sheet further comprises a first surface corresponding to an object-side surface of 

the imaging lens module, the second outer layer of the light blocking sheet further comprises a 

second surface corresponding to an image-side surface of the imaging lens module, and at least 

one of the first surface and the second surface comprises an anti-reflection film coated thereon. 

23. (Original) An electronic apparatus, comprising: 

the imaging lens module of claim 21, and 

an image sensor disposed on an image surface of the imaging lens module. 
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Remarks 

The Examiner is thanked for the thorough examination of the present application. The 

Office Action, however, tentatively rejected all claims 1-23. In response, Applicant submits the 

foregoing amendments and the following remarks. Applicant respectfully requests 

reconsideration of the rejections for at least the following reasons. 

Amendments 

After entry of the foregoing amendments, claims 1-2 and 4-23 remain pending in this 

application. By this amendment, claims 1, 9, 10, 16 and 19 are amended, and claim 3 is canceled. 

Support for the amendments to claims 1 and 16 can be found in lines 11-12, page 11 of the 

specification. Claims 9, 10, and 19 are amended accordingly. No new matter has been added to 

the application by these amendments. 

Claim Reiections - 35 U.S.C. § 103 

The Office Action rejected claims 1-23 under 35 U.S.C. § 103 as allegedly being 

unpatentable over Cho et al. (US 2015/0022896, hereinafter, Cho) in view of Kim et al. (US 

2016/0349504, hereinafter, Kim). Applicant respectfully requests reconsideration of these 

rejections. 

To support the conclusion that the claimed invention is directed to obvious subject matter, 

either the references must expressly or impliedly suggest the claimed invention or the examiner 

must present a convincing line of reasoning as to why the artisan would have found the claimed 

invention to have been obvious in light of the teachings of the references. See, e.g., Ex parte 

Clapp, 227 USPQ 972, 973 (Bd. Pat. App. & Inter. 1985). 
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In order to expedite prosecution and without conceding to the Examiner's positions, 

Applicant submits the foregoing amendments in claims. 

"All words in a claim must be considered in iudging the patentability of that claim 

against the prior art." In re Wilson, 424 F.2d 1382, 1385, 165 USPQ 494,496 (CCPA 1970). 

However, Cho and Kim fail to disclose, teach or suggest all the words in the amended claims I 

and 16 of the present application. 

As amended, claims I and 16 recite:. 

1. A light blocking sheet, comprising: 
a first outer layer comprising a first opening; 
a second outer layer comprising a second opening; 
an inner substrate layer disposed between the first outer layer and the 

second outer layer, wherein the inner substrate layer connects the first outer layer 
to the second outer layer, and the inner substrate layer comprises a substrate 
opening; and 

a central axis coaxial with the first opening, the second opening and the 
substrate opening; 

wherein a minimum diameter of the substrate opening is <l>smin, a 
diameter of the first opening is <DI, a diameter of the second opening is <1>2, and 
the following conditions are satisfied: 

12.0 µm < (<Psmin-<Pl)/2 < 200 µm; and 
22.0 µm < (<Psmin-<P2)12 < 200 µm." 

16. A light blocking sheet, comprising: 
a first outer layer comprising a first opening; 
a second outer layer comprising a second opening; 
an inner substrate layer disposed between the first outer layer and the 

second outer layer, wherein the inner substrate layer connects the first outer layer 
to the second outer layer, and the inner substrate layer comprises a substrate 
opemng; 

an air layer located between the first outer layer and the second outer layer, 
wherein the air layer is close to the first opening and the second opening; and 

a central axis coaxial with the first opening, the second opening and the 
substrate opening; 

wherein a length parallel to the central axis of the air layer is d, !!:.... 
minimum diameter of the substrate opening is <Psmin, a diameter of the first 
opening is <Pl, a diameter of the second opening is <P2, and the following 
conditions are satisfied: 

5 µm < d < 50 µm,i 
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2.0 µm < (<Psmin-<Pl)/2 < 200 µm; and 
2.0 µm < (<Psmin-<P2)12 < 200 µm." 

(Emphasis added). Claims 1 and 16 patently define over the cited art for at least the reason that 

the cited art fails to disclose the features emphasized above. 

Specifically, both of Cho and Kim fail to teach the technical features "2.0 µm < 

(<I>smin-<1>1)/2 < 200 µm" and "2.0 µm < (<I>smin-<1>2)/2 < 200 µm" of the amended claims 1 and 

16. 

Table 1 (below) shows Fig. 2C of the present application, with annotations. 

Table 1 

Fig. 2C 

The light blocking sheet according to the present application was described as follows: 

"As shown in Fig. 2C, when an incident light M2 and an incident light M'2 strike a surface of the 
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inner space (air layer 140), i.e. the surface of the inner substrate layer 130 facing the substrate 

opening 131, the second surface 113 of the first outer layer 110 or the first surface 122 of the 

second outer layer 120, a reflected light R2 and a reflected light R'2 generated thereby tend 

to reflect again in the inner space (air layer 140). Accordingly, the light blocking sheet 100 

can effectively attenuate an intensity of the light reflected therefrom. When the light 

blocking sheet 100 is applied to an imaging lens module, the stray light can be effectively 

reduced, and the image quality can be enhanced", which is mentioned in line 24, page 9 to line 7, 

page 10 of the specification of the present application. That is, the mechanism for reducing 

the stray light according to the present application is to form a light trap (i.e. the inner space 

formed between the first outer layer 110, the inner substrate layer 130 and the second outer layer 

120), once the incident light strike therein, the intensity thereof is attenuated by repeated 

reflections. With the technical features "2.0 µm < (<I>smin-<1>1)/2 < 200 µm" and "2.0 µm < 

(<I>smin-<1>2)/2 < 200 µm", the depth of the light trap is proper, and the effect for trapping the 

incident light is more significant. Furthermore, when the light blocking sheet is applied to an 

imaging lens module, no matter which side of the light blocking sheet (the side of the first outer 

layer or the side of the second outer layer) is facing the object side of the imaging lens module, 

the effect for reducing the stray light can be provided in either case. 

Moreover, the stray light has no directionality. That is, the stray light may enter into the 

light trap from both sides (the left side and the right side) of the light blocking sheet, and all can 

be trapped by the light trap due to the proper depth of the light trap. 

However, Cho and Kim fail to disclose, teach and suggest the reduction of stray light by 

forming a light trap. 

12 
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Table 2 (below) shows Fig. 3 disclosed by Cho, and Fig. 4A disclosed by Kim which is 

rotated 90 degrees in counterclockwise direction. 

Table 2 

Fig. 3 disclosed by Cho Fig. 4A disclosed by Kim 

As shown in the left column of Table 2, Cho disclosed the features "<l>smin = <I> l" and 

"<l>smin > <1>2". Thai is, Cho fails to teach the technical features "2.0 µm < (<I>smin-<1>1)/2 < 200 

µm" and "2.0 µm < (<I>smin-<1>2)/2 < 200 µm". There is no light trap formed between the first 

outer layer 142, the inner substrate layer 140 and the second outer layer 144. Accordingly, a 

person having ordinary skill in the art cannot obtain the amended claims 1 and 16 easily in view 

of Cho. 

13 
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As shown in the right column of Table 2, Kim discloses a wall surface 20a formed on the 

light blocking sheet 20, which is recited as follows: "Referring to FIG 4A, a wall surface 20a of 

a spacer 20 is formed to be concave in order to prevent light reflected by the wall surface 20 a to 

pass through the light blocking hole ... ", paragraph [0040] disclosed by Kim. 

However, the mechanism for reducing the stray light disclosed by Kim is fundamentally 

different from that of the present application. The mechanism for reducing the stray light 

disclosed by Kim is as follows: "Further, the wall surface 20a of the spacer 20 is a curved 

surface preventing light from being incident on other portions except for the edge portion 

27. ", paragraph [0041] disclosed by Kim. That is, the wall surface 20a is for enhancing the 

probability of light striking on the edge portion 27, which is not for forming a light trap. As 

long as the wall surface 20a is concave, the desired effect of enhancing the probability of light 

striking on the edge portion 27 can be achieved. Accordingly, a person having ordinary skill in 

the art would have no reasonable motivation to adjust the relation of <l>smin, <I> 1 and <1>2 to obtain 

to the technical features "2.0 µm < (<I>smin-<1>1)/2 < 200 µm" and "2.0 µm < (<I>smin-<1>2)/2 < 200 

µm". Accordingly, the amended claims 1 and 16 cannot be obtained easily in view of Kim. 

Furthermore, when the light blocking sheet 20 disclosed by Kim is applied to an imaging 

lens module, when the side of the light blocking sheet 20 facing the object side of the imaging 

lens module is changed (i.e., the edge portion 27 facing the object side is changed to face the 

image side), the effect for reducing the stray light cannot be provided. 

Moreover, the stray light has no directionality. That is, the stray light may strike on the 

light blocking sheet 20 from both sides (the left side and the right side). As shown in the right 

column of Table 2, when the light strikes on the left side of the light blocking sheet 20, the effect 

for enhancing the probability of light striking on the edge portion 27 desired by Kim can be 
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achieved. However, when the light strikes on the right side of the light blocking sheet 20, the 

effect for enhancing the probability of light striking on the edge portion 27 desired by Kim 

cannot be achieved. In other words, the effect for reducing stray light provided by the light 

blocking sheet 20 disclosed by Kim is significantly inferior to the light blocking sheet 

according to the amended claims 1 and 16. 

To sum up, Cho and Kim fail to disclose, teach or suggest all the words in the amended 

claims 1 and 16 of the present application. The mechanism for reducing the stray light 

according to the amended claims 1 and 16 of the present application is completely different from 

that disclosed by Cho and Kim. Moreover, the effect for reducing stray light according to the 

amended claims 1 and 16 of the present application is obviously better than that disclosed by 

Cho and Kim. Accordingly, the amended claims 1 and 16 patently define over Cho in view of 

Kim. 

Moreover, claims 2 and 4-15 depend on the amended claim 1, and claims 17-23 depend 

on the amended claim 16. Accordingly, claims 2 and 4-23 are patentable over Cho in view of 

Kim for the same reasons as claims 1 and 16. In re Fine, 837 F.2d 1071, 5 U.S.P.Q.2d 1596, 1600 

(Fed. Cir. 1988). 

INTERNET COMMUNICATIONS 

Pursuant to MPEP 502.03: "Recognizing that Internet communications are not secure, I 

hereby authorize the USPTO to communicate with me concerning any subject matter of this 

application by electronic mail. I understand that a copy of these communications will be made of 

record in the application file." 
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Conclusion 

For all of the aforementioned reasons, applicants submit that the specification and 

claims are now in proper form, and that the claims define patentably over the prior art of record. 

Therefore, applicants respectfully request allowance for this case at the Office Action's earliest 

convemence. 

Any amendments made herein are made without prejudice, disclaimer, or waiver of the 

subject matter previously embodied in the claims, or Applicant's right to pursue other 

embodiments supported by the specification. 

Should the Examiner feel that further discussion of the application and the Amendment is 

conducive to prosecution and allowance thereof, please do not hesitate to contact the undersigned 

by phone (678-483-8899) or email (dan.mcclure@mqrlaw.com). 

No fee is believed to be due in connection with this submission. If, however, any fee is 

believed to be due, you are hereby authorized to charge any such fee to deposit account No. 

50-5954. 

Customer No. 109673 
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By: 

Respectfully submitted, 

/Daniel R. McClure/ 

Daniel R. McClure 
Registration No. 38,962 
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directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 

Page 3 of 3 
PTOL-85 (Rev. 02/11) 

Page 218 of 237



0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to 
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication 
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
15/434,163 
Examiner 
Su C. Kim 

Applicant(s) 
HSU ET AL. 
Art Unit 
2899 

AIA (First Inventor to File) 
Status 

Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. ~ This communication is responsive to 12/18/2017. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. ~ The allowed claim(s) is/are 1,2 and 4-23. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information, 
please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4. ~ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) ~ All b) D Some *c) D None of the: 

1. ~ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/Su C. Kim/ 
Primary Examiner, Art Unit 2899 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 
20180228 

5. D Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

Notice of Allowability Part of Paper No./Mail Date 
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Application/Control Number: 15/434, 163 

Art Unit: 2899 

Page 2 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

DETAILED ACTION 

Allowable Subject Matter 

Claims 1-2 & 4-23 are allowed over the prior art and applicant argument filed on 

12/18/2017. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Su C. Kim whose telephone number is (571 )272-5972. 

The examiner can normally be reached on Monday - Friday, 8:00AM to 4:30 PM. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Dale Page can be reached on (571) 270-7877. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 
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Application/Control Number: 15/434, 163 

Art Unit: 2899 

Page 3 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Su C. Kim/ 
Primary Examiner, Art Unit 2899 

Su C. Kim 
Primary Examiner 
Art Unit 2899 
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Application/Control No. Applicant( s )/Patent Under 
Reexamination 

Search Notes 

H01L31/16 
H01 L33/44 
H01 L33/58 

Class I 
I 

15434163 

Examiner 

SU C KIM 

CPC-SEARCHED 

Symbol 

HSU ET AL. 

Art Unit 

2899 

Date 
2/28/2018 
2/28/2018 
2/28/2018 

CPC COMBINATION SETS - SEARCHED 

Symbol I Date 
I 

US CLASSIFICATION SEARCHED 

Subclass I Date 
I 

Examiner 
SK 
SK 
SK 

I Examiner 
I 

I Examiner 
I 

* See search history printout included with this form or the SEARCH NOTES box below to determine 
the scope of the search. 

SEARCH NOTES 

Search Notes Date Examiner 
(H01 L31/16 or H01 L33/44 or H01 L33/58).cpc. with text search 9/13/2017 
East Text search 9/13/2017 SK 
(G02B27/0018 G02B5/003 G02B7/021 G02B13/0045).cpc. with Text 9/13/2017 SK 
search 
Inventors and assignee search 9/13/2017 SK 
(H01 L31/16 or H01 L33/44 or H01 L33/58).cpc. with text search 9/13/2017 SK 
East Text search 2/28/2018 SK 
Inventors and assignee search 2/28/2018 SK 
claim search 2/28/2018 SK 

INTERFERENCE SEARCH 

/SU C KIM/ 
Primary Examiner.Art Unit 2899 

U.S. Patent and Trademark Office Part of Paper No.: 20180228 
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US Class/ US Subclass / CPC Group Date Examiner 
CPC Symbol 

Interference search 2/28/2018 SK 

/SU C KIM/ 
Primary Examiner.Art Unit 2899 

U.S. Patent and Trademark Office Part of Paper No.: 20180228 
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Issue Classification 

CPC 

Symbol 

H01L 

H01L 

H01L 

CPC Combination Sets 

Symbol 

NONE 

(Assistant Examiner) 

/SU C KIM/ 
Primary Examiner.Art Unit 2899 

(Primary Examiner) 

U.S. Patent and Trademark Office 

Application/Control No. 

15434163 

Examiner 

SU C KIM 

Applicant(s)/Patent Under Reexamination 

HSU ET AL. 

Art Unit 

2899 

Type 

(Date) 

03/05/2018 

(Date) 

Set 

Type Version 

F 2013-01-01 

2013-01-01 

2013-01-01 

Ranking Version 

Total Claims Allowed: 

22 

O.G. Print Claim(s) O.G. Print Figure 

1 2C 

Part of Paper No. 20180228 
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Issue Classification 
Application/Control No. 

15434163 

Examiner 

SU C KIM 

US ORIGINAL CLASSIFICATION 

CLASS SUBCLASS 

H 

CROSS REFERENCE($) 

CLASS SUBCLASS {ONE SUBCLASS PER BLOCK) 

NONE 

(Assistant Examiner) 

/SU C KIM/ 
Primary Examiner.Art Unit 2899 

(Primary Examiner) 

U.S. Patent and Trademark Office 

0 1 L 

Applicant(s)/Patent Under Reexamination 

HSU ET AL. 

Art Unit 

2899 

INTERNATIONAL CLASSIFICATION 

CLAIMED NON-CLAIMED 

27 I 146 (2006.01.01) 

Total Claims Allowed: 

22 
(Date) 

03/05/2018 O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 2C 

Part of Paper No. 20180228 
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Issue Classification 
Application/Control No. 

15434163 

Examiner 

SU C KIM 

181 Claims renumbered in the same order as presented by applicant 

Final Original Final Original Final Original Final Original 

NONE 

(Assistant Examiner) 

/SU C KIM/ 
Primary Examiner.Art Unit 2899 

(Primary Examiner) 

U.S. Patent and Trademark Office 

□ 

Final 

Applicant(s)/Patent Under Reexamination 

HSU ET AL. 

Art Unit 

2899 

CPA □ 

Original Final 

(Date) 

03/05/2018 

(Date) 

T.D. □ R.1.47 

Original Final Original Final Original 

Total Claims Allowed: 

22 

O.G. Print Claim(s) O.G. Print Figure 

1 2C 

Part of Paper No. 20180228 
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Bibliographic Data 
Application No: 15434163 

Foreign Priority claimed: @Yes O No 

35 USC 119 (a-d) conditions met: ~Yes 0No 

Verified and Acknowledged: l~/S_U_C_K_I_M_/ _____ ~ 
Examiner's Signature 

D Met After Allowance 

Initials 

Title: LIGHT BLOCKING SHEET, IMAGING LENS MODULE AND 
ELECTRONIC APPARATUS 

FILING or 371(c) DATE CLASS GROUP ART UNIT 

02/16/2017 257 2899 

RULE 

APPLICANTS 

LARGAN PRECISION CO., LTD., Taichung City, TAIWAN 

INVENTORS 

Chih-Wen HSU, Taichung City, TAIWAN 

Chih-Wei CHENG, Taichung City, TAIWAN 

Ming-Ta CHOU, Taichung City, TAIWAN 

CONTINUING DATA 

FOREIGN APPLICATIONS 

TAIWAN 105137120 11/14/2016 

IF REQUIRED, FOREIGN LICENSE GRANTED** 

02/23/2017 

STATE OR COUNTRY 

TAIWAN 

ADDRESS 

McClure, Qualey & Rodack, LLP 

3100 Interstate North Circle 

Suite 150 

Atlanta, GA 30339 

UNITED STATES 

FILING FEE RECEIVED 

$1,600 

ATTORNEY DOCKET NO. 

251236-1700 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks l through 5 should be completed where 
appropnate. ,t\Jl furt..11er correspondence jncJuding the Patent, advance orders and notificatjon of maintenance fees \vjJl be n1a:ded to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address: and/or (b) indicating a separate "FEE ADDRESS" for 
rnaintenance fee notifications, 

Cl)RRENT CORRESPONDENCE ADDRESS (Note: lhe Block 1 foe any chJ11ge of Jddress) 

Note: l\ certificate of mailing can only be used for domestic rnailings of the 
Fee( s) TransrnittaL This certificate cannot be used for any other accompanying 
papers. Each additional PflPff;_such as an assi1;nmenl or formal drawing, must 
have 1ts own cert1f1cate ot maJung or t.ransn11ss1on. 

109673 7590 04/J 0/20 l8 

McClure, Qualey & Rodack, LLP 
3100 Interstate North Circle 
Suite 150 
Atlanta, GA 30339 

APPLICATION NO. FILING DATE 

15/434,J 63 02/J6/2017 

Certificate of Mailing or Transmission 
I hereby certify tJ1at this Pee(s) Transrnittal is being deposited wjth the United 
Stale'; Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSTJE FEE address above. or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

FlR.ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Chih-Wen HS1J 2512.36-1700 7080 

TITLE OF INVENTION: LIGHT BLOCKING SHEET, IMAGING LENS MODULE A1,D ELECTRONIC APPARAHTS 

A.PPLN, T\Tf'E ENTITY STATTJS lSSTJE FEE DTJE 

non provisional f_TNDISCOlJNTED $1000 

EXAMINER ARTTJNJT 

KIM, sue 2899 

Change of correspondence address or indication of "Fee Addressn (37 
CFR LJ63). 

0 Change of _c?rrespondence address ( or Change of Correspondence 
Address torn; PTO/SB/122.) attached. 

0 "Fee Addres,;'" indication (or "Fee Address"' Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FPE TOTAL FEE(S) D1JE DATEDLIE 

$0 $0 

CI,ASS-SlIBCLASS 

257-080000 

2. For printing on the patent front page, list 

(j) The names of up to 3 regjstered patent attorneys 
or agents OR, alternatively, 

(2) The rnune of a sjngle flnn (havjng as a rnernber a 
registered attorney or agenti and the names of up to 
2 registered patent attorneys or agents. If no narne is 
listed, no name will be printed, 

$1000 07/10/2018 

McClure, Qualey 

2 & Rodack, LLP 

] _______________ _ 

3. ASSIGNEE NA1"\1E AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLE_ASE NOTE: lJnless an assignee is identified beknv, no assignee data will appear on the patent. lf an assignee is identjfied below, the docnrrK:nt has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment 

(A) NA.cv1E OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

LARGAN PRECISION CO., LTD. TAICHUNG CITY, TAIWAN 

Please check the appropriate assignee catego1y or categories (wi1J not be printed on the patent) : [) Indjvidual ifil Corporation or other private group entity O G-overrn:nent 

4a. The fol1owjng fee(s) are subrnitted: 

~ Issue Fee 

[] Publication Fee (No small entity discount perrnitted) 

[) A_dvance Order - # of Copies __________ _ 

5. Chang<: in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR L29 

0 Applicant assertrng small entity status. See Tl CFR l .27 

[) A_p_plicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Pleas<: l.i:rst reapply any pi·evi<msly paid isrne fre shown above) 

0 A check is enclosed. 

[I Payment by credit carcL E<Jfr6X'l:(lf;Qlli3ll!)Qhl{a(~, 

~The director is hereby authorized to charge lhe required fee(s), any deficiency. or credits any 
overpayment. to Deposit Account Number --5.0=5-9-5-4---- ( enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payrnent in the rr1icro entity arnoun_t will not be accepted at the risk of appHcatjon abandonment. 

;'.'.:!!)JJ;;_: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to rnicro entity status. 

_NOTE: Checking this box wiH be taken to be a notification of loss of entit1ernent to srnaH or rnicro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR L3l and l 33. See 37 CFR L4 for signature requirements and certifications. 

/Daniel R. McClure/ 
Authorized Signature ________________________ _ 

Typed or printed name __ D_a_n_i_e_l __ R_. __ M_c_C_l_u_r_e __________ _ 

PTOL-85 Part B (10-13) Approved for use tl:n-ough 10/31/2013. 
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Date _____________________ _ 

Registration No. __ 3_8_,_9_6_2 ___________ _ 
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Electronic Patent Application Fee Transmittal 

Application Number: 15434163 

Filing Date: 16-Feb-2017 

Title of Invention: 
LIGHT BLOCKING SHEET, IMAGING LENS MODULE AND ELECTRONIC 
APPARATUS 

First Named Inventor/Applicant Name: Chih-Wen HSU 

Filer: Daniel R. McClure/Gina Silverio 

Attorney Docket Number: 251236-1 700 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 1000 1000 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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Electronic Acknowledgement Receipt 

EFSID: 32572025 

Application Number: 15434163 

International Application Number: 

Confirmation Number: 7080 

Title of Invention: 
LIGHT BLOCKING SHEET, IMAGING LENS MODULE AND ELECTRONIC 
APPARATUS 

First Named Inventor/Applicant Name: Chih-Wen HSU 

Customer Number: 109673 

Filer: Daniel R. McClure/Gina Silverio 

Filer Authorized By: Daniel R. McClure 

Attorney Docket Number: 251236-1 700 

Receipt Date: 09-MA Y-2018 

Filing Date: 16-FEB-2017 

Time Stamp: 08:44:04 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1000 

RAM confirmation Number 050918INTEFSW08451700 

Deposit Account 505954 

Authorized User Gina Silverio 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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37 CFR 1.19 (Document supply fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1601354 

1 Issue Fee Payment (PT0-85B) 00563427.PDF no 1 
cc6f0 b23 695 88fa340f1 3 3 ea 7 5 f0878a 09f3 3 

e8a 

Warnings: 

Information: 

30402 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
3daa5fe1 007afc36e928c72c93673624e2f0 

e3da 

Warnings: 

Information: 

Total Files Size (in bytes) 1631756 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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