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Measured multi-line images generated by our DOEs

_ 650nm [ XF M ab,c FI%r| 650 nm and 1000 mm T. .
A G R e s . HVE
”” =~ BT SR 1R B B T AR R~
a=491° a =86 mm
L1 6.5x 6.5 mm b=0.27° c=4.7 mm 18 lines
c=4.62° c =81 mm
a=4.5"° a="78 mm
L2 6.5 X 6.5 mm b=0.24° b =4 mm 19 lines
c=4.34° c="76 mm
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B4R 2 Beam splitter

POt RS TTH T 2RI, Jeeass. BotHLR R AR I aRF a2 Tk iR Rmmem ik, &
R PEME, TP L, WA RHEETE, R R R h e R A TS, mEBO B, AT L
K —FBOL 2 B RGEE B R R A B0 R .

B 1 —BtoHea B2 Estn s B 3 ZefBt s
1-D beam shaping Z-Dnesm shaping A& FL RN T
Eﬁﬁﬁ Simultaneous laser drilling of
MEPEER WSS Rl e multi-hales by 2-D bearn splitters
Incident laser beam DoE

i T M 4 BBNETR S REN

g BN TEE

| c Nustration of laser processing setup

with a difftactive heam splitter

BOE R R ufF 2 518 Product nomination for diffractive beam splitter elements

SEPARATION ANGLE

SR JofE R
BEAM DIMENSION
SPLITTING (MM)

(DEGREE OR RAD)
B (RIS M

iR i3S

NUMBER OF WAVELENGTH
SPOTS (NM)
< >
o s sy | XTRLa fllb [ ;
>z [ = hud 5 AN < WK
A=40° .
BS-1D-8-1x3-40DEG-808 8 x 8 mm 1x3 B 80° 808 nm (A H AP K)
A=0.17° -
BS-1D-8-1x24-0.17DEG- 7.5 x 7.5mm 1x24 B 40° 808 nm (A HAh P KD
A=0.17° -
BS-1D-8-1x25-0.17DEG-808 | 7.5 x 7.5mm 1x25 B_do° 808 nm (A7 HAb KD
BS-2D-8-10x10-532 8 x 8 mm 10 x10 A=038° 532 nm
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Bt AR AT AU e 3T 704 BN B0 AR e R TR A T LPAE R DR AT RO R, R 2 8K 7 TR 1Y
PR, RHEME R LPAERIIRSARDER . MAGRHEOCHEE (BOCERE, 1L, RE), PUMAHE %R
IR IR K, BOLES Sk, Je2 5 5 ABEAE .

SETREOE IR B ufF 24 53 B Product nomination for diffractive top-hat beam-shaping elements

e

<

fe 39T AR 4 s~ THURE . Dl IR
RD: HE ROUND T T G O Guassian to rectangular top-hat
REC: $/§ RECTANGLE DIFFRACTION ANGLE
(DEGREE OR RAD)
TP N
L4 B 8 A T S R I AT A

TAERR®
JefE RS WORKING DISTANCE
DIMENSION (MIM)
(MM) INF: USE ALENS
Fo5Fim (FEHES

-

WAOLHRER F<
INPUT BEAM 1/E2 WAVELENGTH

o) o 1 4 1 TR e BT T FE Y 3R

Guassian to circular top-hat

==t TS o R F B RSE WK TAERE &
TH-RD-8-3-300-0.5-2080 8mm 0.5mm 2080nm 300mm
TH-RD-8-3-300-1-2080 8mm Imm 2080nm 300mm
TH-RD-8-3-300-2-2080 8mm 2mm 2080nm 300mm
TH-RD-8-3-300-3-2080 8mm 3mm 2080nm 300mm
TH-REC-8-2-INF-20mrad-1064 8 mm 20 mrad 1064 nm JG 5512 INF
TH-REC-8-2-200-4x4-1064 8 mm 4x4 mm 1064 nm 200 mm
TH-REC-8-2.5-INF-20mrad-1064 8 mm 20 mrad 1064 nm JG 7312 INF
TH-REC-8-2.5-200-4x4-1064 8 mm 4x4 mm 1064 nm 200 mm
TH-REC-8-3-INF-20mrad-1064 8 mm 20 mrad 1064 nm JG 7312 INF
TH-REC-8-3-200-4x4-1064 8 mm 4x4 mm 1064 nm 200 mm
TH-REC-8-3.5-INF-20mrad-1064 8 mm 20 mrad 1064 nm JG 55128 INF
TH-REC-8-3.5-200-4x4-1064 8 mm 4x4 mm 1064 nm 200 mm
TH-REC-8-4-INF-20mrad-1064 8 mm 20 mrad 1064 nm JG 7312 INF
TH-REC-8-4-200-4x4-1064 8 mm 4x4 mm 1064 nm 200 mm
TH-REC-20-8-1700-5x5-1064 20 mm 5x5 mm 1064 nm 1700 mm
TH-REC--8-3-200-4x4-532 8 mm 4x4 mm 532 nm 200 mm
TH-RD-8-3.5-200-0.5-532 8 mm 0.5mm 532 nm 200 mm
TH-REC-8-3.5-200-1x1-532 8 mm 1x1 mm 532 nm 200 mm
TH-REC-8-3.5-200-4x4-532 8 mm 4x4 mm 532 nm 200 mm

FERHDG AR — B B m e R . B s G REE, AT DA OGS S s SR I ST R0 m R, AT dh
WAL G2 IR e B 2 R &, KIE I & G R R
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K/ FERAT A2 B AT IE A S HRRGE, SRS E S A FR R FF AR IS 0L T S dan O R A AR

TCTACRAE AR AE AN G IR I, R B PR 6 R — B RN IR BOL A, DLBLSE 4% 3R D) 3 5%
LG o FRATTHR AL S B RS 5 20 P Aol AROR A

WL 54 B (9 32 ZA0 U XA SO R D R B DGR AR AU B E TR R R R RO R AR E
PEANGS U FIESEHOL, BT8R B2 Bk ROk ot . i R IR RV AG, Bt ST Bl fay O AR e
PehE— R EHer e, e BOtE S A, JesRMRshal LS B D 548 .

BOCIE S HGES o DL
Output laser beam spots by diffusers

PR FRERS | WK B
DF-RD-6-2-473 6 x 6 mm 473 nm 2°
DF-RD-6-3-589 6 x 6 mm 589 nm 3°
DF-RD-6-4-785 6 x 6 mm 785 nm 4°
DF-RD-6-4-808 6 x 6 mm 808 nm 4°

JEMR B BAZL AR LED, R] WOt LED, /NRUSTR B SARBOE Ot R SRSC, AT elias B R BORBEAT =i ks
EATEME, EEAFIUR. I T Ao LSRG . eI T B B MR,
—BONEE WK BN ARCOK, 8 A, 2RI K

FRAHE AT S ORI T ) A I . RS 10 x 10 feK.
AFM image of our fabricated DOE. Size: 10 x 10 1 m.
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B ER S 558 Laser virtual holographic keyboard

20127 A 31 H, AFWHIRIIENE AN THTER A E#A  (Virtual holographic keyboard, holo
keyboard) IHTH 62204

B4 B, WO EOEE S (Laser keyboard) R 5244 (Projection keyboard), —&fdiFH40 fisot
ENGIR, AT e oot (WR4e Bootr, HEAEOS) RSPl A m i as ke, Hagdast
WO CMOS A& 2% B N8 F 25 ) FHa 0 B, 87 FH 25wl fel FH 5 oa AL b S 2 B 8 57 — A P AR 40 4 S A . R
A BAEBL N T FHL, nIARRTFHLERSL RN, RS AR T2 6k

RV A B A, IR EE R BREA GRS, o BRI E RS A T8
3 AR T () KBRS (dit ), DA RS P 1 b 2 20 3 IR T o (1) BE 55 .

AT
iR
» TIITTH

B
S|

L'
A

AR F1FHEHF Motion sensing and gesture recognition

X3 T LLANBOC IR R S M T R R R UL, RTHDOE o b R s B AR B 7 5o IX R RINAT
S oo n] IEBOE AR HSAE R AE TR 040, LAILEC 7 BRI RST .

Fea B BRI T AT SR R G R B s A R RIEAT R W& I S AT S S T
PER A MAT S R . RTRUE B, SEES R 7 I ESRAER 5 .

T EHESEMMNTTEHESE Micro refractive and diffractive lens

Fe: PRATEREBIFEA . A7 WATHIEGES . AT AT R AT A SRS, BT R AT A E B A .
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X REGLE A HRA RITH T AOOER

FEARZ SERR M, AT 2R AR BOC R K A B, A A2 30 P i A O SREAT T EL

MATZ R B B i Gk e ELROG . A 8] & S Bk ELBOC L B, HEELRCRYF, i HLAE B RCR Y 3] & B2
AR KRS T OE AU AL B AR B (R (8 B B B AR RO

il BB S HE B0 WWIGF R B, AR, SRR, (ER M ELSCR AN B BAH T HO G R A B % R R
K NIRRT R NAEE B AT L, S HEERCR

K TS e vl CATRI A e ke 3 P L, BAS 205 SR A B AU HE ELRICR o B AT R H S ELAACR
XL AR B B ANBUR AT T, AT eSO R 18] ££0-2000mm A #RAE [ 4 e L, 1 ELBE ik 40 B,
HEEER B OCRE N RS, REE AR ST

F i, AT A F — /2R v200mm (&S, T BN S B0E SR IE RS ISR R B 7 433 °4100mm, 200mm, 300mm,
400mm, 500mm FRIEEE, 7E40km AL IEBE A —4EFN DR %, R T LEE, RAEROE RS fiEs f
AT CEP200mm) B, A BEARUTBOMEEL, 1024300 SRS 28 B B R S B, HEERSURIR % .

-5 4 -5
23% 0.08 X 10 o 7x10
w22 @% %5 8 8
21 @.04 i g7 =
,\ 45\ i f(
[ .02 51 = §5
19 0 05 5 4
0 400 0o 100 -f00 0 100 -700
Jffﬁiﬁ'ﬂ'(m) JeBE Rt (m) HEE R (m) J‘tﬁIRT FHERT
100 400 4100
50 50 50
0 0 0
50 50 50
100 100 100 100 100
00 400 o0 100 -100 O 100 -100 ~100

LT, AR AT TofE, B0 AR R S AT T 90-2000mm I # et it B . T BIABOE IR
JEE43 53] #E B A7 5 644 100mm,  200mm, 300mm, 400mm, 500mm [¥) A5 7E 40km A OE BT I —4EFN —Z4E TR E, H
BEIFar DAE H, CBER RN AT, KEBURERRE o AT WG AR B AT 55 o () e 5 E — e Y ] A 5 B s R
SEMAAS AR K T 2430 AR B RE B8 A7 5 7044 100mm,  200mm F1400mm B, B RE T HAR F5

1mf x10° x10*

o,
o

4 6 0.03
i gid i 4 .02 gid
o5 @ o - #y
& & & 2 =0.01 =
0 0 0 0
100 -100 100 -100 100 -100 100 -100
JfETERT(m) ﬁﬁERT(m) ﬁﬁERT(m) ﬁﬁERT(m) ﬁﬁERT(m)
. ']OO. 100n ']00. ']00-
100 -100 100 -100 100 -100 100 -100
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AT IRT A 2T
O Bt O FIHOCCRER: O HMEOORER; O Wik,
O BUREREEOCEE (nBoeE e S aa); O HAbN A

BORIIATI R

T I L SR O G s A
Bk

HIp PG R

AT LA T RS REIR
MABOCRER CGEE x 2):
HANBOCR IR KOt SRR
BB (AR Z ).
O (Botr#) HBPAROEZ A M E (Separation angle)
O CPIEE) TR E:
b LR DGR /N AT A
O CEOLBURB) i BB LR
AT T F BB I A BB R A, AT oo 2 EHR T 1 K B8 (di+ )
LB Fc 1 b 2 B R T (B S
O (ROEBFES)D s 5 Ia
OB B FR B -
SRR (RTEED:

R PHE

MR JERCE L, BKT (KO)BES, #HffE, PC, GaAs 5%
e Ke: 193-10600 nm

JF: K @150 mm

S E: 16

B/ NRFIE R SF: >300 nm
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