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Abstract: The current status of optical phased array lidar antenna technology at home and abroad
was introduced, its basic principle and system composition expounded, and the technical scheme of
cascaded silicon-based optical phased array lidar antenna was analyzed.On this basis, key technologies
such as high-density low-crosstalk waveguide array technology and stacked optical phased array tech-
nology were tackled, the key technical parameters of the lidar system were obtained, and the technical

problems to be solved were furtherly elaborated. At last, the application expectation of lidar was dis-

cussed.

Key words:lidar; optical phased array; waveguide array; cascade

I 5 H 85 :2022-04-08
* BEWE F LR Z E PR R R So ik B TR A EOR SUREL R H (20-163-04-ZD-006-001-01)
EE B A AR (1981—) , B @ LA, B 7 AR IO G A R ESEOEEA ; (E-mail:feng _zhihua@163.com)
FRARS(1978—) , 5 , g P ARV, FEZAF5E 7 10 A0 AR B R 5 (E-mail: lidarzhang666@163.com)
HFOULM(1978—) , 55, WY B s G TR, 2058 7 0] OG5 H0R o (E-mail : opt_gyd@163.com)

= BWIEE



268 it ) T E5a VN HA2E
g = SCPE AT P AR R oA A O T 5T R AR GR

TNHERG Hlas A BTN £ 554 4
R D3] R A g P O O IR R G AR T
NS AR FE ARAS 2 ik — R S U oK .
RGO TR Ik RG22 R 5 2B IR B SR AL
AT 2 TR B R OR R AR DAE
G RYBOL T I8 R G BB EAR, SR B 1A &R
7 G REE AR S B aR A% 1 5 B R A0 R Ak
TRk . SR G HLIT R AR LG, G o AR B
PR BAT S5 H ] B AR AR R AR s RRE TR Y A
S TR) B S B4 A 3 R PR B R R A L
0] g fE 2GR BEAIL G 1] 5 D RE AL 3, 525 5 1k ik
6T AR A CMOS He s 120, b 4 Ak 4 357 ff v o7
2, KR BEAR L 5 8 R GE i AR B CEE L T RE A
A

] Ah 7 ik 3 't 2 AR 45 B 400 K e R D B R
2009 4 , Karel Van Acoleyen 55 A ¥4 # T %% A faj #
g — 2k 116 FH L F AR, 201148 FE se B¥ 3
RAFHIE 1 5L T AR X 50 18] B 4 51 0 — 4 ' °7 A 4%
W 28 F AR 124N B T 4 Ry = 4L ] [ B Y
5B 3 5 A A A B 2 R B AR AL, 7 A R E Y
T S A L BB EE NI AE 07 % 10.2°3 FE P9 AT AAT 25 e
048] 38 37 IR G RO PR, PR AIE BE i B 2 1 4R R 7E R
KGN . 20134F, k48 3 T2 Be 7€ Narure 1 /R
TR ] g B MG A AR R AR R
SC T B ORISR A B e R AR, BAT 4096 A ST
P B B T o A ) 2 A O A B 2% A B DT 2Z )
ARASE RIS B, RE 0% 52 B0 AE 4k 1Y 0 3 3 AR
2 AR Ry 52 B8 IO 2 A 8 B 1) S B B 43R 1 SR
2015 4, California Institute of Technology 1£ Optics
Ezxpress it 18 1 & T HOGFE AH 8% 19 486 27 A 425 B
AR R GE 206 A B 4 XA DG R
D e S 2 R S B S A R NN & VAN S
BT PN 2 A, IR T T AR T S el ROt
R LA N R BT, LR B BT ] BE AR, DR
A AR 57, H SR SR R FEAR . 2016 48,
Intel /£ OPTICA L4 1 5 T 2 A% & 4544 19 Ak
Y o) o) b — 4E 06" # M FE SR F o ARl TAE GE i —
A A MM 43064548 2 B AR G e 45 4 6 AR
AR 128 FEJerh o RS SR T 128 AR 1 2 ]
B e 2 OE A B 21, n] 2 BN — 4072 40" B R AR
JEAR PR, — B BT B R 3 Y 7
Az A R 4 O TR R 24 A T 4 O 5 O A I 47

2017 4, Jb o K2 HE T — R s G BOA 1) O
BOG#MERE RS, B Moot & — & m 4
TR R A A — A K 2. H 32} 32 [
JC ALK O A A e I, 32 TE S L R 0.04° X
0.04°, L3I R 1.78" . 2020 4F , th BFBe 2 S iIr
T 2075 BA A SIN-SiXUZ 6 24 A 18 B 45 4, B 1K
T HiE X OPA = i A ) & T AR i AR 26 4 56 10 7417 K (1
S AR L SIN-SiXUZ MR OPA S R A7 % 451 FE 4
PE L, SUZFEA #FE/N T 0.2 dB, R, H AT AR T
— R R RO MO R, S T RV 4
TR 11 N SR a1y NE= SN N NE= I A B N o=
e RE AL T R O 2% AH 4 B AR IR T A DG IF R
TAES

27 R A B R 2 — iR 1) O R o 2% L
FEARLER 5 A BT AL AR, 2 el RS BT 2
[E] 6 A5 5 A A7 23R Sk it SRR B S . — MR
SC AR B 2 R A A RO 2 AR B B
I 6 I 1R o i e 428 ) 4% 1 4R BUAE — B2 DA T
B AR E DR E R RS . T s
BT 5 B AN R] O 27 AR 9 I 1 HAR 25 40 45 S5 Mg
AN FETAREE A KR Iy ) Fa e, SChig ik A
F 5 19 5 1) 3 B2 % 3L F Rk 3L T B R 19 6 2 A
FEME o X T UL ZOG2EAEBE | B T AR A B ) e
K, H AR ZE A R LLIA g0 R LR A 3 A R
Gy ATOLES B AHES R BT IT RS

1 THRREERR G AU

1.1 EFEEEREREE

Ol 2 AR 458 o 110 B 28 LT e B e OIG R A l
BB AR U, I 1(a) Brs o i TR BE R I S R

AT

(@

AR EEF
BIL Sy A 42 B RE A st PR 1
Fig.1 Operating principle of optical phased array



4l

BRSO AR EE B ROE F IR R AT 269

KT 28 BT 55 5, O 70 0 B b 9 A 9 i 2 2 7%
15, 8 B A ik g 28] J5E g X O A AE 3R A T 28 7 g
Ao 308 o A 5 ) O SRR 37 THT R A= ABTARE , BT 8 38 5 4
B B0 00 R i e o OGS AR B — Bl NS AR
FAICLL I, AT 1(h) B ol a4 a4 AR 45 BT
X iy N O TR E% A7 S0 3R ol A £ 't SR A A AV TR AR
Xob T A A G TR B4R A TR A AR L DA TR 8 i o A S
JCHAE L % A T W %

AR
(NF&F1)

VNI et

.
.
N I Y I

— 2 2 RE A B RS R AT A R A 1 2 B R 24
At i — 4~ HAE LM TR p(x)=ax )
— YA B A b a = (27/A)sin 0., A & A
SRR, 0, 2 B 1 D 5% AR, M B 27 AH 45 B 1Y
SO m e 0. B A IR e R R AR
(AT 555 TR RE o 43 S 4 ol A 8% AH % 5 5 R OB B
HEASE K ] A 57 98 T, DA T 42 ) E S SRR i 7

TR

ARAHX

B AT ﬁk\iwﬁiﬁ
R

P2 — 4y A PR RS A 41 i Jt P

Fig.2 Operating principle of one-dimensional optical phased array phase-shift scanning
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Fig.3 Operating principle of a silicon-based optical phased array lidar antenna based on cascade
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Fig.4 The technical principle of the silicon-based optical phased array lidar antenna based on cascade
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Fig.5 Schematic of waveguide superlattice structure
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