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Abstract: To solve the problem that the collimating lens in the existing dot array structured light projector will
result in dramatical zero-order diffraction and uneven intensity distribution of the projected dot, an on-chip dot
array structured light projector based on bottom-emitting vertical-cavity surface-emitting laser was proposed as
well as the design of the corresponding diffractive optical element. In the design, the target intensity distribution
was firstly modified with intensity adjustment and coordinate transformation. Then, the improved Gerchberg-
Saxton algorithm based on the Rayleigh-Sommerfeld diffraction integral was applied to obtain the phase

distribution of the on-chip diffractive optical element of the projector without collimating lens. Eventually,
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evaluations of the projected dot was conducted. Simulation results show that the projector can suppress the zero-

order diffraction better and obtain more uniformly-distributed intensity when the gaussian beam is used as the

light source. In addition, the structure can omit the installation of the collimating lens, thus, reducing the size of

the projector and realizing the integration of the light source and the diffractive optical element through chip

manufacturing process.
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Fig.2 Schematic diagram of on-chip dot array structured light projector
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Tab.1 Structural parameters used in structure-2

Parameter Value

Wavelength, //nm 980

Length of target light field, L,/m 0.01

Width of target light field, Z,/m 0.01
Waist radius of VCSEL, wy/um 2

Distance from oxide aperture to DOE, z/um 505

Thickness of substrate, L/um 500

Refractive index of GaAs, n 3.52

Horizontal sampling ratio, M _

Longitudinal sampling ratio, N -

(a) DOE i34 (3%3 RAEAEHD
(a) Phase distribution of the DOE
(3%3 sampling rate)

(b) HiHOEIEIR A A (3x3 FAEARED
(b) Output intensity distribution
(3%3 sampling rate)

(c) DOE i3 (5%5 REEEHD)
(c) Phase distribution of the DOE
(5%5 sampling rate)

(d) Fi LR i (5%5 AR
(d) Output intensity distribution
(5%5 sampling rate)

(e) DOE #ifi 3 Ai (7x7 RFEEHD)
(e) Phase distribution of the DOE
(7%7 sampling rate)

(F) it EEHR I (727 RAEATEO
(f) Output intensity distribution
(7x7 sampling rate)

& 4 RFRFERECT 190 B

Fig.4 Simulation results under different sampling ratio

20210640-5



ISk A2

% 64

www.irla.cn % 51 %

SRR RO A 535 F1 7XT I, B A E)
DOE #0343 A13 Fi i th 65658 23 A, 40 B 4(e)~(D) Jir
TNo AW AT 5 SRR RO i, IR 4 ] DU 5|
FADE oA 2 B INANAL AN 2%, AR AARD TR Rt B

W B AT, YRR Bk 73T B, e
(i R 5 B ARt AW &, BARFAAE—E 1Y
1% 25 R 72, {EL R B2 W R iF 05 DT e, T SR AR A5 H ok
3x3 if, i OGS B K, S RRIE S C L . BRI,
T — FE 3 P RAR AR, 8 T 2 ) P s ) 2 25
AR /N, AR S I S 5R 40 A5 AN B ARG o A
ZE BN

J T HLE AR 1 RS R 2 X B 2B O s 4y

(a) 3x3 REEERL

(a) 3x3 sampling rate

(b) 5x5 FAEAGEL
(b) 5x5 sampling rate

A 25 5, XPE5H 1 kAT T AR RS, AT A A
DOE (W R R [ B . A7 5 B2 . #h 0 X IRAE#R IR R A
AR o RFEREEU BIBEE N 3x3, 5x5 Fl 77, X #b 0 5
() 9x9 Gt S HEAT A, A5 R AE 5 i HeERE 4
FIEL S B B 56 am A A wT N, 2540 1 15 20 A H Ot
Hsm A A A 5], Xl FAETHE DOE AHA B Sy T
fAT AR TT R A2 2 B, o 20 o L 1 v 0 s s ALk °F
TR, TS BRAS 0T s W e 2 ik AR E B S AR IH
ok, B AT A S 21 DOE L4 A1 F- AR 1,
R IL S5 4 1 7630 e 2 A0k I B RAT . 1k
Ah, FESEPRI A, @GR S i E B A & &
SRR, 45 5 —FB 3 ARG, BEARAGHEHI =

() 7x7 RFEAEEL
(c) 7x7 sampling rate

5 G5K 1 B DR

Fig.5 Output light intensity distribution of structure-1
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Fig.7 Evaluation index under different oxide apertures
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