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(57) Abstract: Provided are a low dielectric material with array holes and preparation method thereof. The low dielectric material
with array holes comprises silicate gel and a plurality of holes penetrating said silicate gel, wherein said plurality of holes are ar -
ranged in the form of an array. The method comprises the steps of: providing a substrate; coating a polymer solution on the substrate
and proceeding self assembly to obtain a substrate coated with the polymer, wherein the polymer is spherical, and the polymer atter
self assembly is regularly arranged on the substrate in the form of an array; coating a silicate sol on the substrate coated with the
polymer to obtain a substrate coated with the silicate sol, wherein the thickness of the silicate sol is less than the diameter of the
polymer; and removing the polymer and the substrate to obtain the low dielectric material with array holes. The size and the distribu -
tion of the monolayer hobble template prepared by the self-assembling process in the method are even and controllable; the film has
a higher forming intensity and even performance; and the defects of poor mechanical strength, tendency of local collapse and per-
formance difference in each area of the common porous material are overcome.
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QPR At K36, ARET AR R 4L E .

5 36.45) —:

FH—: 2R AR, B Ak B TR Si ARALE FIk 10 547, &
J R HySO, (98% ): Hy0,=3:1 &A1 St AT /K AL 2,

HBE . HIRE A FEH 3% 500nm H@ BOR U ARG KR, £ Si
HRREEBR, BREZAT BREL, FHFHE 24 ifvd b, FRLITHA
., RN 5T ey s Ko Bk,

BB = S EAR LB (TEOS). TBE, KAk (B ARk 1:3:1:1.4 x
10-3) BAFH AT EER, ETETHF 90 947, BRTEHAGITERR,
Ao 2ml 45 0.05mol/L 4 BB A 14 8 TBE, B3k 110 247, FL4
JEFHLAE 8-14¢P BY, f£ LBF Kegtafe iR F dt4T7808, 1R /5 2000 45/5-4F, AT
B 18 #; REMF-ZAAF TR TFi#ITHMAF 60CTFF1; REE 300CT
AT AL FEAF B 400nm Z 49 F 5K,

HIRe: AR ANTRIEA T, BEAK, RBEE60CTFRESE,
P3| Bt 15 5] JUIKAS B AT #E

5 3645 =

FIR—: AR, CEAxB TR Si AERALE Fk 10 9047, &
J R HySO, (98% ): Hy0,=3:1 & iRA- St AT K AL 22,

BB —. HRIREASEH 1% 500nm L8 B R ARG KIZE, £ Si
HRREEBR, BREZAT BREL, FHFHE 24 ifvd b, FRLITHA
., RN 5T ey s Ko Bk,

F IR = B AR OEE (TEOS ). LBE ., KA BR (JE/REk 1:3:1:1.4 % 10-3)
AT RATER R, TR THE 90 o4F;, BIRTEFGRERE, A
2ml 89 0.05mol/L &9 2 K& fe 14 £ 69 LB, B 110 o4, FEAE 2R3
FE 8-14cP B, £ LEEAE ¥ #4750k, & 2000 #/504F, BFE 18 & R
RFZ AR e BT H#ATEMF 60°C T FHE; KB £ 300C FHAT AL T F)
400nm B9 -F E AL,
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BB FAREANFTREAN T, BEFK, BRIEEE0CTFRLYE,
P53 F 569 % 7] JUIRA - s A4t

L) =

FB—: AR, Tk B TR SiARA B Fik 10 04T,

FH=: ¥ PS-b-PMMA (poly(styrene-co-methyl-methacrylate) ) # F K
AR IR Si AR K E G, 180°Chndk 24 B, BiZN 80°C LEAF 20 44t
TR B AFEILAE, REMA B T/RFAR, 1A RAATIER, FRHN A 694K
VIR,

HIE = B AR OEE (TEOS ). LEE ., KA BR (JE/REk 1:3:1:1.4 % 10-3)
A BLH AT IR, EEIRTHHE 900 o4F; BIRT AR ERER, A
2ml 49 0.05M/L #9 20K Fe 14 ZF69 TBF, B 110 547, HEMEZAK
FE 8-14cP B, £ LEEAE ¥ #4750k, & 2000 #/504F, BFE 18 & R
BEZ RS T BT HATEMF 60°C T FHE; R/ £ 300C FHAT AL T3
400nm B & -F & A

HIRe: AR ANTRIEA T, BEAK, RBEE60CTFRESE,
P3| T M ) 4 51 UK A A4 #F

P2 FURAS AT A, 24T %%?%ﬁ%i EMIK. ZMK, ZAF R

FREAIT 60%, AN EFHTHERE 2, HHEANLA 3, TR L %+
o5 4] S04 K e 6440 & Ta\bbiﬁi@ )iﬂﬁiié?\;‘fé’céﬁ» B s N ER 04 oA R

W, AW R AR, AR E A LR &, x}\%fixﬁﬂéﬁ#aﬂﬂl\
W, 3

b b PTiR, KA AR S T —F M7 LRIt eg %) & ik, @i Bk
WA AR GRS D ER, AR e i gy IR 2 A A R AT AR S B A — e 4
I, R FRDIR, A EMF ZARF R AN HEA 6957 30, AA L B3LH
AR, KL\, PR §RE RN &G MR, R+FpHigs
HeTde, FRORAIRER G, WA —, LIRT K2 ILHHPARIRE £,
BHBAIRG, B KRN AEF 4R 5,

S FITATT 64 236450 6 LR SRR, A ARATIR & L FHARACT #6495 52 AL A AR
KR, AFIX sk R 6 B ATE BT ALK F L HARAR R ERRE M H L



WO 2014/008744 PCT/CN2012/086635
13

8, AR R E SA— R LT VA RBL B AR LB A AP SR B R L T,
He gk E EI. B, KREPE RIS T AL =X 2 2564, M
A BREo5 KT P T 64 J7 B Fa i BV AR — B RS 4GS0 B AT AT FF 84 52
#645) 049 LB, AR ARATIRF L BARA D 98 T ILRALA AL B, 2K 2 5256
15} 64 % AP A5 B ARAR IR G & L FARAT KSR R M 5 ILeh, A F AT 2L 8Y
— IR R BT VAETLB RK P IICE T LT, EHE EEHF EIA.
B, AL AN RIS T A AT 693X 8k 525640, M BB A5 A5 K SPT A
64 J5 B Ao B S A — A RS E
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R F £ R

1. —FPEF) UK, Q36 AR0R 2h R

RF R s e) 3 A0, PR S AILE M7 HEA

2. HRIERF|ER 1 TR EI] VR ATH, HAAEET, ArdILe A
42 100 nm~500 nm.

3. — RS JURI BB & ik, s T TR

RAIR;

BT R BB BRI, TARSHIATAURGHINEER RS
Mgk, Tk A AR, Prik aEE MRS 5

St H R E 2 E 5L HE

s

BFTE B 2H B AW R Lk B AR 38R, 195 B 20 A B 3 B AR Y
R, Prid s s e B N TRk ety A 1%,

ik B &R AEER 3 B 0 AR T 09 I A A R TR, 135 B 5 L
FG IR LA AL

4. RIBEBA) TR 3 A&7k, B4HEET, QA TIIE:

AR

FE TR AR IR B RS MEik, st iR B A ISR L IR BATIR A E A
FaR oMty BUE, FREBERRGMGIIR, TEARSMART, i
F R e AR TR L EE DL HEA

Wik B ER REMGIER LR BARLIER, 1338 28 ARSI

AR, PR AR BRI R T RAM AR,

¥ prid B & AR EAIRBIRIAT AL, TRA AL, 1558 24 AR
& FE A ey R

ik B &R AERR 3 T B A AR T 09 R AR E TR, 3| A 55
FLAG IR LA FE

5. ARI\BRAER 3 TR oY &k, HMAELET, OEHR:

AR

FE Pk IR BRI AR AW N FRAG RR, SRR B W R IRIATIER B R
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Ao B LR RAL TR, AR IR ) SRALI HEA A2 AR ks

VA BR P IK R An iR 45 T 70 4 ik B B AR BR 3R R, AR B B R mar iR R AR
RAE T RILFIL, LB T TR R B AR,

SIZIRBIRUAT Z A T IRAe AL AR B AR

FIRPTE TR F 9o Bk, 153 B4 %5 sLeg R~ B A At

6. IRIEMA|ZR 5 ATk eg 57| SURA A4 &0 ik, B4/ T AT
HE RO IR BAR A R R, LB Ak B FAURA S RIARE F R 2 K,
R 10 947,

7. RABAA)ZR 5 ARG S FURABAR A ST ik, BAFAEE T AT
RAEREM IR BEBRARKUHHIRIER, BREXLHARGAERZA
100nm-500nm, ZERGE L EH 1%-10%, TR ERBRR BR7 Xit
47,

8. RIERAIER 7 PTiL GG E 5| SURA AT &7 ik, B MEET: £
BRI ER K O IRIZIRZAT, B OIE R RIATF AR, ZFRLER
FIRE H 98%8 HoSO4 A2 iR # 30%44 Hy0,4% 31 1 69 s iiE- v Ax 4 i b
BT AR AT E .

9. ARIBAAIEZR T FriR 6957 LR S AR &0 ik, RRAEAET: PT
HIRFNEL A § AR T BRI AR E R R R U AHRIRRZE IR R,
HMEEKAFT#HE 24 Do, IBRFNBELIFAELRK UHNFRT R B L.

10, ARIFBARFIER 5 ATk 6915 5] JURASATAHR &7 ik, AT AT
B AR AW N EREY R A PS-b-PMMA 4 ¥ RI&, ZER AR E R R
7 RIEAT.

11, RIBAAER 10 ARG HET SURA LA 4 & F %, H44ea T,
P ik R ) AR K Fo B 2R 2 AR A iR B X PS-b-PMMA ¥ R & 49 AR A
180°C ER3% T hmk 24 s BF, BiZA 80C BT 20 24r, T AT, K
B R EBTFKER, B RATIE.

12, ARIBARFER 5 ATk 6915 5] JURASATAHR &7 ik, AT AT
W EEER IR B BRME K AR R SIS B AR BR LBS . LBR L KA B BURA S BHATHE B
VAT RRATE L, o op 2 BR 64 Lo A) Fadit 2K 0 18) A0 B AL B LB 04 K AR B Fo AR
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Jo g EAEBR LB 4645 IR, T AR A 75 M PP AR AR 2E 5 IR

14, RABERFNIER 5 TR G2 LRI M #H4] & 7 ik, HAFIEE T FF
RAFE)F BRI EAR S BA SRR E CBEAS P AT, Bis2
WG IR 60 CH R E THATTHRAE., RERTRAEEHHF L 1TC
/min #i& Z AR E 200°C-500°C, HRFF 2 /1A, FFvA 2°C/min &k B4,

15, RIBEARF R 5 Frid 69157 LR AR &7 ik, 4 E T A7
HERITET BRI 69 G4 DIREAR Y 2% T EBIZ NI A AUER] F 57
Rk RAM IR, REE 0CTRFARTAGEN, REHFIEAMIIL
FG IR LA AL
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