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Abstract; The optical microlens array is widely used in the optical system with high demand. The glass mold-
ing technology is the most efficient methods of mass production and processing of microlens array with charac-
teristics of high precision, good consistency and low production cost, which has important application and re-
search value. In this paper, the design principle of optical microlens array, as well as mold manufacturing
technology, glass molding technology and the corresponding detection technology is introduced. The latest de-
velopment of microlens array molding test and FEM simulation are mainly discussed. The development of mic-
rolens molding, including the material for microlens array molding, the mold surface coating technology, and
the application of ultrasonic composite processing technology in the microlens array molding is prospected at
the end of this paper.

Key words: microlens array ; glass molding ; low-melting optical glass;finite element simulation ; surface coating

technology

Y B #3:2017-05-11 ;81T B #§:2017-08-13

EE&WE : [ K LR IFT A R (973 310) BT H (No. 2015CB059900) 5 |1 5K [ S8 B} 5 4 ¥E B T H ( No.
51375050 ) ; PR K H S H AF BN EEE HE BT H (No. 151052)
Supported by National Program on Key Basic Research Projects of China( No.2015CB059900) ; National Natural
Science Foundation of China(No.51375050) ; Fok Ying-Tong Education Foundation for Young Teachers in the
Higher Education Institutions of China(No. 151052)



604 o DA

%10 %%

1 3]

A0

DG GE B 51 S 4 — BRI R iy 3k
T B8 3 H T B Y HES AL G, PR IR Y LA
FRAE, T A ZM0G 72 RE, alFELLA0 AT UL 5
ShCUV) /RSN (EUV) T35 X BRI B O
Y BRAF R T IR AR T, RSB S0 T
PEMELLSE B D RE , TEAO G2 HeR B e B
W R 08 B B ) A0 R 0 RS — ok
500 nm ~50 wm , A4 HARA AN [, ST 53 R 4R 4
B A3 AT BB S) . B iieE S
FEFNTE G R G0 220 RS AT 5 L = 4R
BRI SIAC I RE o WOE 5 8] B B AR
ARG HA R =BG BaRGe ), W T2
T =48 R RS A T RO R T I 52)
e R B R S R R = A R B AT
DAL 0 PR T AR Y B €0 = 4 WO RO, &
IR ST 52 AL B = 4k Bos T B LT
BHES ) E i FS sl 2 7 A R B £
GBI FH 0SB R 91 AT FLAR 20 F1 5L D63 3k
W, T AARIRAG H AR i e e s —
A B RSN T BB R GER RAE, AH]
HXEHR I AIROCR , w] LU &5 2 (i 1] 2 3 ge
PRI 57 s 2 A RO A T A B A
PR AR BRI S EOGIR A AN X S R 1 HR
BT OB S S 12 RO R 21 R
¢, AT ASE BN S A0 EOE R RE LASRS &)
TEIEBE" s OB BRI N TRk (4 R 4%, o
DA s 30 s G2k 1 5 B2 R0 7 1) 45 5 35 3 52 40
SRR AR A PR Y H O s OB B B 5|
ALLAMRIN R G, R GE B R 8 B4 A 28, )
DISEEL 2 FARZD AN S e ™ o A L Bk
3 #% 1 ( Organic electroluminescence device,
OELD) {8 — R IR B L s BoR , oAt 48
WBOCAR ISR — B ) 249 oy T i) e B PR 3R, Tk
BN OELD [ A i 5 S IR K 5 A B2
HRA AR EROCR , T2 X OELD 1 561 5 [n) #
55,8275 T OELD sEhrii > . iedh, SR
MOEF M R Gt T R Ry e R
TR SRR, 7RI 6, 32 B IR DA S = 4R AR

TR SRR, AR RGE T )Tz R
A

TG E B S ) i 18 75 7k 2 LA 41
AYIHNIN T DEZIHOAR (LIGA £ =" (1
BT BOLH) BOR S EE . 5 N DT
HAT B AN RS B2 AEUR: o T BB A R i
MR TMEERRL, Bt — RO #E 25 AR R /N, H
TN — S AP, AN 3 A AR s 6 204
AR LIGA AR & =0 I T H AR 6 3l 4 5]
I THEAR BIRBENS 58 R AL )T AR IS | T i
AR5 AN AS AR N 1, (% T 2032 B A 7 3R
TR E P B BRI, AN BEAR 45 19 6 2 4T kR
SR e A R AR N T s R
MEFIn TAES AR R B AT 2 7 AL, AR R 1R
T g AR Bt i — 5 149 1 g A T A HL 3 T
(8 s s I ) 2 DR A2 A 3810 52 R A 10 38530 2 1
b HEIR SR L, 15 2 BEAR A B S B
B o BT LS BB GE B 51 1 KA
1R BRI , BTN T AR AN B R B
DRI RE A8 R MR B2 0 U I A, IR i B
WA I IR0E B K 51 il s e ROk 22—,
HA W B 5 R R

2 BB B AR E TG EAK

2.1 RUBERESIRIT

WOEBIES , AEA E o/ N RS 454 , 11
VB REE LR LA RO Z I . MG &R )
REAI P2 IR BAN [A] , B it ik vl o
HWIRE P o B G B AT U 5
JEFETOCRIT I R LA e BE , 17 5 (s 45 )
Je— MR O To A, AR IR E S R
1 C RIVAS 25 R JFCO S 1T 1) B S 453 2 A ek A
AR R ) , B R R T OGRS B B, PR ok i
TR HARATH O Z BIE , H bR AT 5 B e 1
FERZ

{EBEE OB TR /R 2R A B B8, AR
RESF BRAN ) — oot R A TR R vt
J& e F B R AL R SE AT AN PR B K
e, TEREDRE ALR LA G U, G A fi
PRAEFIAS ] (i % 06 22 6] AR ELAE FH XS C AT S 245



54

JARA 4 O o Bl 51 B e O W i 5 J 22 605

SR o PG, FE b A7 S B X
RS 62 oe AT 0, 25 S AN TG I, T 220
oL FH A B R R AT S P R R i . AR
FARERFE , A% 1 % A7 S FIE (1 1 & s e el
DRI, B S ) P R 3 1 22 S T O R A
MDA . e ik, 22 7e 06 Oy Rl nl A
B SR Al AT T AT S D A, SR T AT 22 S B g FH
HREFBUE ok i 22 sa i i dl. Hm, &
ATHT IS E LR T T AR
BRI A B

R AR B AR T LR
SRR T AT AR MR 82 B 808 . Zemax
& BT Z e E R R 2 — B R
ST LR G R G RS AR b A 22
DL R SR Ay AT S 4 S RE A O T4
BT, B2 50 O IR B B 9 i e AL, ] X
HF e, 8 — BT s R . A H
WL IIRETR A R P A RS

PRGBS BT b, FE 4T 25 IR T S A
T3 62 To R 1 8 L 6% RGP I ERE B 2k
(ALH5 325 T 180 1) 2 5 400 2 O ek PN 350 ) TR S 464
0 LR b, T AR S OB B Y — R
e IEME I b TR AR ORI VRS QAW R I =3 il DT E A
Flv I E S 4 005 B X T 7 AR T RE A s 5
FEFHEAT Tt R R 180 B8 P 51 BUAR R 18 2 Fiofi
It fe i AER FoT R 4 Bk 2 DiRe b &
JE, KR T —HE B 8 x 8 [ i
MRS HE AT oA i A R R R
FEARR T B FERE 1 Rl 55 +23. 5° A9 .

BT —21 8 x 8 F Hy iy Imi 7 52 B 51) 11 2 1 %6 5%
@[492

Fig.1  Surface profiles of the 8 x 8 freeform microlens
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molding machine; (b) Schematic diagram of the

machine
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Tab.1 Thermo-mechanical properties of glass

S L-BAL35 ( Oharalnc)

K-PG325(SUMITA Optical Glass, Inc)

S T,/°C
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288
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P REL a( x10°/°C) 6.6(-30 ~70 C) 14.3(-30 ~70 C)
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Fig.3  Generalized Maxwell constitutive model
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Tab.2 Properties of Tungsten carbide

ez we
JE RS/ (g + mol 1) 195. 85
VISUN Grey-black lustrous solid
W/ (g - em’) 15.6
GISVA 2785 ~2 830
W 5/°C (at 0.101 3 MPa) 6 000
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