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Abstract Alignment coupling between polarization maintaining fiber and input end of Y-waveguide is studied. The
influence of alignment deviation on coupling loss at five degrees of freedom is simulated by mode-field overlapping
integral method, and an experimental scheme based on digital image is designed. The simulation results are
consistent with the experimental data, which proves the feasibility of the experimental scheme. The results reveal
that the transverse misalignments X and Y have the greatest influence on the coupling loss, while the vertical
spacing Z has less influence on the coupling loss. And the coupling loss generated by the deflection angle a or pitch
angle 8 is mainly caused by additional transverse displacement, while the mere change of angle has minimal impact
on coupling loss. When the coupling loss is required to be under 0.5 dB, the tolerance range of transverse
misalignment and vertical spacing should be restricted within —1 pm to 1 pm and —20 pm to 20 pm, respectively.
The conclusions provide references for subsequent research on automatic alignment system.
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Fig. 2 Simulation diagrams of mode field. (a) Fiber, 1550 nm; (b) waveguide, 1550 nm;

(c) fiber, 650 nm; (d) waveguide, 650 nm

SR A % T T VS R v i R AR e
I EIE T o NS S A LR I N - S [ THEN
I R T A B S R G #s . R —
ot 35 5 G ) i G s A Ty ik
3.1 XKFEE

SCHY AR ER WA 3 Frow. i 4 BT
Bi———CMOS FHL5T 56T FE A AL E R Y B &
A R AT ORI, TEEL
TR BRI B 25 OF R kAR A B 6 4k
(DY LB B &R il B S fE& A E
B gl o P SO 2R 5 Uk R A 1 W O B SR A R
BRI R, AT A HAA BRI AR RS
B B CMOS AH LB G A TR 1 8 00 1
FEIAT R, 16 ) 650 nm I 4 19 806 85 18 S X RS &
AR G TR T S B I BB AR R Y B R R AR Y
PR AL K O 1550 nm, 43 BIRE 1550 nm KOk
55650 nm K CAECEF FE S of AR 35 o A AT
D5 A5 7R L 650 nm B KOG A BE RE A% 78 1L 2 5L
TG M T R E G R, BB S
1550 nm P KA 5 15 AL
3.2 HHEEAN

i T B TR A SR B CMOS F L #E A
ST R AT AR S5 5 R A AR WA 4 Ca) BT
N5 T K B A B LB 4> F L H G AR I LA
ERREIREUT B S Y RIS M RRE 2k L 4
B4 L ER BE B i 22 01 45 02 8% 63 88 30T Bk O 22, 5%

lS

fiber tails Y-waveguide
X

block \
laser devicel~——g

K3 Jeer- T xR & Sl B B

Fig. 3 Schematic of experimental platform of alignment

coupling between fiber and waveguide

PTE S, Y A S RS SR L S i
ASBHZERY G S 4 () iR, B FEEH CMOS
FEBIL B Sl IR 1 B G e R] % 31 A O S R R
S A% ) E A 35 3 LN L By Lk RS B O S B
JCRRAS I AT 5, 7E R AR At A R RO 5 Y [ B, 1)
T B G b At T P06, i R b HUFE 78 WA B o
e B R IE 4o iR,

H 20 98 1 G R] S X SR 4R R AT —
TR WSS AT DL & BR, % 1 O SR A 2T B
TR FDGER A . 2 BOZE S MR R 4@
WIEEIE R p, . ALE R 650 nm IR,
Uk, B AT €6 AT R e oAb ok AL
A 7K S 2 B ) 21 €038 T (56 TR R s B Y
Fah ek K 5Ca) F1 5 (h) FrzR, 1] & 2 4 Ot A

1106005-3



th i

i ot

TE 7K P BT 1) L A 5 2 i 2 FT LAy L TR AR
HR T SR B 19 1 BRIV A i HH R RS S A i

/

fiber tails block

Y-waveguide \

P AR BN R I A1 5 3 (A A 3 32 o T Y
j\ltgi P = ZMP,.]‘ o

4 TRREEG, (OFRA S E G (b Y 8PS S B S (o I 655 b th E R

Fig. 4 Experimental images. (a) Side image of coupling point; (b) output image of Y-waveguide;

(¢) output image after adjusting light intensity
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