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Performance evaluation method of silicon-based optical phased array
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(1. Key Laboratory of Laser-Matter Interaction, Changchun Institute of Optics, Fine Mechanics
and Physics, Chinese Academy of Sciences, Changchun 130033, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Aiming at the typical optical phased array, a set of silicon-based optical phased array chip
performance evaluation methods were established to provide reliable data support for the optimal design of
optical phased arrays. By designing a Fourier imaging system, the optical phased array could be dynamically
imaged, and simultaneous observation of near-field and far-field imaging could be achieved. On this basis, a
calibration scheme was designed to optimize the initial phase of the phased array. At the same time, the
characteristic parameters such as scanning speed, angle and accuracy were analyzed from theoretical derivation
and simulation to the structural design of the test system.
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Fig. 1 Schematic diagram of single aperture diffraction and

array diffraction
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Fig.2 Fourier imaging system
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Fig. 3 Scanning angle measuring device

3.3 S E ROEE R

ARG 8 RG] SEBL R S/ NERE A RE, ]/
P AR 20 T RE . RS BE B, 2D AR RN,
TE A 7 S LN AT R 0 R R B 2, D s B
09 7 B

FAHE B AR X T AH R B AR % £, D2 AH
¥ B 22 UM B 1 SE B AR B 5 H AR A EE iR 22 K
N, N BB R, 2RI O E A T B R G i AR e MR
U, FHE IO TR R

X R 2 LA B A 47 v R %) 0 3k A AR 45 DS 2
X494 A BE I, R BT 3 s I R e 4
R AN ] D00 3 SR 6T AR 7 451 4 A1 2R A7 03K o B
RIATA5 4 .
34 FMTEEMRK

XFF 5] Y REFES, v IPFfE R 2 A 4E
B LB S, 7R X Rl Ty ) R TE R (Y s
I 2Eel) Ky

Pl

AN=—— (5)
N,A, cos6,

2 T A5, R TAR SR B B s 0 T, 2%
o JEE 2 BRI S R, B AR S e A
A o RO AR R R AR 15T 3 i s 32
B, LA AR LSS T 3352 U 90 A% 5 5 0l BRE K
/I, RIVRT A BEA ST



NG 2021,42(2)  5KHETT, 6 mEFOGEAR TS METERE PEAL ik . 245

3.5 PEERENK

T () 4 2R e T AR S DX 8 1 R
— R 38 Ak X i R AT B, ) RO AT
AL IR ], 32 2 Dt B2 ) FE e AR 1 A S5 23 i
T 2 AR R, SR AR AL A IR T, X
0 ) PR T, T X RS A AR AT I B, AR
00 PR R A o AR A AT T 1 U B AR R i A AL
Pr 5 23R 0 A8 Ak, S A5 2R R G AE A AR 1R, AR AH
N 22 BB 3K R Y SRR N8 2 Fi R 6 SR f
R, I JE A i e R B DL BG4 R B Y
D/A 7 B [B) A 215 o 1o B[] 1) A, BT SR 45 2
W

XoF 91 1 R A 00 3 R £ A AR AL i
R RINE Ay P NP e i T E P | E S K i) A SRt
I [1] 5 AH 05— Y 422 WAL 21 43 4 Ol TR AR 5 1 I ) 22
R X052 ] — % A5 5 1 1 B0 3, 1) R A e R 4
15 71 B I LA B[] 25 R0 SR X o7 450 1 B o 3% 0
T FEBR I G AR E AN, FEREFET
Xof 7 U A B i SR G R
3.6 REEEMIR

P 3 250%  SCh H AR IR 5 S0 R B G s I (B 5
AT A AL Y 0 HOCIRIE(E 2 L .

19

I

HIEE 2= MR B A v R (2) . (3)
5

1(0)=E©)-E"(0) =

. 5[ N: .
FZ(HX, 0\)) ) sin? [?(kOAxsme - A(,DX):I
RZ

n (6

1
sin? [E(k()/\xsine,r - Acpx)]

sin? [N—y (koA,sinf, — Agp )]
2 0 y y y
&P

1
sin? [ 5 (koA,sinb, — Agoy)}

il 3 b AT 4R E A A e 0 g, A
A SRAS 2R 58 PG i e 3R

X fi e 2803 I ST A M Z0 AR AL
WO SR JE BEAE L, P 55, A DG B A
IHe P 2 S D' 5 5 N o R 8 ' R Al e I A A
JEE 5 F I P UCHE 4 55 T £ i 7 =2 O A I R 5
FIHI(6) X RI AT 15 B i e bR . R G LB RIER
T D04 o e e S R0 55 RO TR 1 5 4
P4, DR 6 45 58 1 B A 22

3.7 HRMEEEME

X 2 P 4 A R0 B (5 A I, A
HAH T WO E S AR IRG E 5 24T
W, R R AT 5 HEAT AL 3, LRt R b i
TN AR BT AT I B BRI I S a4 A
WE 4 PR, BARRERES R MG S, &80 H
s B2 I 30 Ao A R R e A5 Rk A 3 1) o D
SRR LA T W, 405 B 25 4 % f Ui 5% 1k
S HL s B 8 Gk R I AR R AT 40 0 A R B
B ARG RERZRE NG S LS R A
A5 IR0 T4

]

4 FEMEENARE

Fig.4 Detection distance test device
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