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Abstract: To mitigate speckle arising from the high coherence of lasers in display applications, a static
speckle-suppression approach is proposed based on a volume scattering diffuser (VSD) formed from a mix-
ture of polystyrene (PS) microspheres and polydimethylsiloxane. PS microspheres with an average diame-
ter of 600-700 nm were synthesized via soap-free emulsion polymerization, and VSDs with varying thick-

nesses were fabricated by spin coating. The scattering capability of the VSD was enhanced with increasing
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thickness as the spin-coating speed decreased from 1 300 r/min to 600 r/min, and the scattering angle in-

creased from 44° to 100°. In an optical test system, thicker VSDs more effectively reduced the temporal

and spatial coherence of the laser, lowering the speckle contrast to 0. 35. This work demonstrates an exter-

nal-driver-free, noiseless, and high-efficiency static technique for laser speckle suppression in laser dis-

plays, with significant application potential.
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ration

7 44 (=5 4l iy "%
K CH; AR E TN
S B i K,S,0, AR [l 25 5 1A
ALl NaCl AR iy i T
JC K B R B MgSO, AR = 24 45 1A
EETK H,0O fetkan S H
AL NaOH AR [l 25 5 1A

AR N, e 4l 1L VG 28 g

K 2HI2E T RA LY PP B B AR OR
A1) H A A A A e DA A s T

x2 HEPSHIIKATAMKIE AR
Tab.2 Experimental instruments for PS microspheres

preparation

A 44 BE AR
AN FA224C T A

T I3 4 HEAYL S10-3 g E] AR
EL R K T LC-WB-2 i RANGADSS
ETE R LC-ES-60SH Wi R
TR B L H3018DR A
75 U BRI SB-4200 DTD TR

W 2% A R ZXF-1 M a Bk A

LA T IRA DZF-6020 AR

7K T B K A B ke
2.1.1 Wm®EELH

ST BT B R e S A Y BEL SR R X
SN B AN RS, T R T AR A A L o —
R OB Sy WO L RS B R
STECN 10 AR ER .. TR E S,
REWSARSZ, LR AMKRAE LG, T2
RRLL AR Y . AT RERA AR, I8k
JFFRELEER K. B LR P BRER 4K, H
fiff SRR 258 F RN R O R VR ik 4
WL — BB A . &AL, DR
TC KB R 5 X AT TR Bk sliA i R 2
AR BT E TIRERN2~8 CHE IR
it £7 o
2.2 REREHE

R G SN AE DU SRS N AT, BBk [ 2 TR
ARG b ofE i E R S ROE % B A A
T O 20 B R R T . B S 0 IO Y B 1 JE Ah M
TR PR L 25 B ok DR IE SN e B AREE L TR
B 2RS0T 2 8 A DR TR A Ok e Ak B B S A
VU 25458, T ORGSR T TR IRORG R 4 T
& 18 PS Tk il £ 50 g6 4 8, A0 45 J 2 i 12
B E MM E PR EAE R E . BB
VB TV B m1 it b 45 K 0 1 a3 B v TR A
FHA D R

(a) "ERE
(a) Schematic diagram

P PSR o S e B
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Fig.2 SEM image of PS microspheres
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Fig. 6 Experimental setup for speckle measurement
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