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Research of laser diode beam collimation based on astigmatism surface microlens
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Abstract: In order to calimate laser beam of laser diodes, the principle of beam collimation was analyzed in the fast
and slow axis directions. Based on astigmatic surface microlens, one method was proposed to collimate the laser beam by
regarding one laser diode as the collimated unit. The effect of filling factor of laser diode on collimation performance was
discussed. As an example of laser diode of 0.5 fill factor, the remaining divergence angle of the fast axis reaches about
0.34° and the remaining divergence angle of the slow axis reaches about 2. 69°. The results indicate that the microlens can

collimate the laser diodes beam with high fill factor and the spot area of the collimated light is very small. The research can

provide the new feasible collimation method for high power laser diodes.

Key words: lasers; beam collimation; microlens; astigmatism; remaining divergence angle; fill factor

51 &

o SO UFRSOE TS, B RV F
KRR AR S TESOG TN BE 6T 1 Kb R 145
VLR AT 2R kSOt R &
A BE AR TR T S K07 ) EARAR R FR . 64T T P-N
LRI 5], Bl 8° ~ 10° 2545, T /ETE B T P-N 2%
(7718, % B 40° ~ 60° 22470, 2k AR EOE &%
DR AR R 2 IS ) 240 JEC T o Y, 2008 JHL 2 B Ol
W TME R H AT SPARBOE B Pl 16 i v B %

Ve fai gt BB 53 (1984-) 5 g, TR, 2T [
RBEOE IO AR BEIE AR R FE A

E-mail ; yzy8465@ 163. com

Wik H 1 :2014-07-21 ; U BB Bk H 191 :2014-11-12

RFDCLF AT UM A B A i AE IR
HRE 22 Bl R i R A B i SUSS A L LI-
MO 723 w) 5%, 6 R 28 0k LS R AR #A Bl R /N T 0,59,
A& A7 1) PR E TR L, DU SR P A DR o O o
S In— 2R B A8 il 7 1) Y HOHE L, A Axetris 23
Ao (HIXZORAE P ARG A G RICHYITE A 122/
T 0.3 MR T m PR R UEOE R I, KO HRIT
AU FEIN 5— B 0.5, 1 25 W B Pl v B 5
K B AR SAREO G S B C AR 18 il 7 8 A
ASREFEH— AU i S0 B — O AU ST A THE B
PR Bt T A I T ) s o T s Zh R
SRBOL AR A PR Rl 5 DR RN R ek
7 1) b AR EOE B T AR DRAg ik 7 1) _E S BN [R] Y
BUE LA 35 2 AR BO AR P AN T7 DL R R E AL
FRAHVERC o AETE ELGHNF- 10 A, 15 BURGE 5 10 fe Kl



$39% A4

BOE B T RO M RUE B SR BOEHE BT 459

JELARRE T PO AR SOE T HRAS Rl 7 1) _E R
LRI, BT LAME BLS OB BER /NG - ROt &%
HER ST RS B R AR A, A R T IR0t R 4%
/A Il NS B A e LRI FLAR

1 EH[FEE

TE R IIR P FARBO R HER T, B SOt H T
RARCHRE ] 100 DL Eo bRy m b, AEIX ey
o Lwmo T 55 1A b, A0 X IE 75 100um . ~
200pm Z 8], PN J5 1] b o' oY A B [ HLAF
FE—E MR IR B o 410 AR HO & ORI,
CERE B SN L TR O i b SN
HEELB B PR 7 B i R fLAR P, X~ A
WOLARMERR h bar Z5 (4 1] BE DR E A o 1048 5 16] R
fLAE P, 2 iSSP e e PO BB BRAE Y

E et I 1 A, AN La s o (50 T L
BHE— - R E S, 2 RO IR A
FHGEBRIY T FERAL , th T HaE S PR i _E AL
PRI KRR, s KT Tpm ZOEXKIK, R ] L
R DA 1) _E 1 A 0 DX BEAEL G SO IR R
WOEAR R B e TP Rk, AR R Sl aE Bt
FICTHME R, e Ja AT OGN 5 o AR SRR ), P
ST ) O B T AR AR C (2, y) BE AL T X

fBFI

oL + 2 +nW (1)
K, n SEOBE BT IR o, AOCRASH for M
B IG R, W O OE B R o AN IF Y foe AW, W]
LAAS B [ A BRI 14 10002 55, DA A2 PRl 7 1] D6 A o
HRERE TR,
FoR, U iy 1) TG B ST SR B, T &
b iz AR R4 5 R Z ] SR 2R, 5K
RS ol T4 0O — S R AR A B, DA SE g il oy
[e] Y R A A B 46
IR 2 ffrz A8 5 1] 37 B i BT L 20 L 3 A
FAF B, R E A S O IRAEAE — € (Al F, RP

a collimation microlens .y

lasdr diod

Jor

i
S. — -
ridiode %

collifnation microlens

o

Fig. 1 Schematic of astigmatism surface microlens

Fig.2 Transmission of the beam along the slow axis direction
Sor > 05 R A G IR B35 58 1 28 1878 B OGBE
BANTEFAE, B A RS BEE/ T P —2F 5 IR,
A B G AR 1, B A" S C i B AR AN K
TP, 2 d i R G AR AR KB BN T
FE K HCEEA LB U, <o JEHZ 5 BT 13T
SH U, S0CHR I BB R RN KB U, 3R
W IR
U, = arcsin{sin[ « + arcsin(Y,/R,))/n] -
arcsin(Y,/R,) (2)
U,, = arcsin(Y,/R,) -
arcsin{sin[ aresin(Y,/R,) — U, ] x n} (3)
Y Y, 0 5l R ol o5 ARG i S 2 T AR 2 I Y
LR, LR, G0  SOE B S AR T A AR AR
28 BRI AT, D 5 ) B — 2 T ) Sy 2 A Oy
o] b AT o Wz B ) 25 R 0 oy B ety ASH
PGy m LR AR, B P, # P i ELPAS 5 )
R AR B AR, B R # R UNEL 3 TR . Xk
A A 1) b AR R X R R S, L, S, R
B FBREIEAY) A, R, AR B el T 0%
PRZ G RO T A e

Fig.3 Free-form surface with astigmatism
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Table 1 Optical parameters of collimating microlens along the slow axis di-

rection
value
material S-TTH( Ohara)
aperture P;=1.6mm,P, =0.2mm
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Fig.4 Data fitting of microlens surface
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Fig.5 Effect of collimation microlens on beam transmission
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Fig. 6 Relationship of fill factor of laser diode and remaining divergence
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