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Abstract: A novel dynamic optical coupler is presented by employing a specially designed Dammann grating. By
controlling the shift parameter of Dammann grating, this device can easily realize the function of either a beam
splitter or a combiner and transformation between both of them. An arbitrary N X M dynamic optical coupling can be
achieved by choosing an appropriate Dammann grating. In the experiment a high performance 1X 8 dynamic coupler
achieves good uniformity of 0.03, insertion loss of around 10.5 dB for each channel as a splitter and a low insertion
loss of 0. 43 dB as a switch at the wavelength of 1550 nm. This device has the advantages of easy adjustment,
compact size and low loss. Moreover, Dammann grating used in the experiment can be easily mass-fabricated by
binary optical technology. In addition, this system is a preferable approach in the integral packaging. This device has
the unique diffractive advantages of Dammann-grating-incorporated system for dynamic optical coupling of a large

fiber array. Note that this method is generally applicable and should be interesting for practical use.

Key words:

1 5 F
MELGBRETRMBEL, o3P
(FTTHD §9 F MAE R R 618 15 M & @ Jr 1t
Xt SL B — BB 2 % K 2 BB — B9 S DL B R
MTRRESHEY, 2T HBENER. HHEEH
TR R ETe R 4 SR AR . AR oS A
W& REBE DN RZERA N KBS, BAET
JeREE A BT ST B A R T UL 2 H0
B IE I R DG IETF R R ESY  HE

integrated optics; optical coupler; Dammann grating; optical splitter; binary optics

XL TR AL — 8 BYA 2 5 A0 R AR 4 L ¢
RARHE R AR BESF . FERE R 2 LI A
TG F L R, PLE SR ¥ 252 B4 [F] 72 B A BR
il LIOCE G 3 0], RS T5 352 R R L 47 Ja il
PR AR R R E R REDEA BB M
ETHAE A A0 BB O (T, X 6 SR 2 3 0 U 3R 152 78 » 48 DK
e 98, B I MR T B AR

A fff 3% B8 ] B, Pan S50 4R T AT 56
TLPFEBL XN Je4F /A BOR  f — B 5 A 70 B

EZERA: RBE A7) 2, A A B LR A . FREAFCEFEHFUEREARSHOGERARET AN

E-mail: dicaihui@ gmail, com

FIAE: 965, B ML LB R LA RN, EENFHEMEES WG BB RS T ER BT

E-mail: chazhou@mail. shene. ac. cn

A% H# . 2006-06-16; W E|EEH B #5 . 2006-12-15



1276 b ¥

¥ #H

27 %

ZBIFATHES R . S GEF I IR AE B AT A
FIUPHE LA & A P RGBT BL T BOA A B 45
W LR H S T RMBEH A= FHN A . Hit2
BHERMEL KA, FELANSHES . B
S0 A BA L 51 R A5 R B AR AL R Ak
fE. MELAEMBAE I, BREC RS —FET
HAMBEALE B MR 1 XN ShS A 2%, E8d W
BAME BT R S G 18] 2 JR 1 A9 4 Xz 3% AT 2B
DRNESERDEZ A MR, BRUBEHE
BT A ] P A = R M 2 1] A A X A2 RS 7 U S
Xt E TR 22 7 A ) 2 BB 0K T B R A i OB AT R S
BRI S

AR T —METEEMA SIS EES
# > FL ok = e AR W o o S o A KR B X
A RS B S ', S5 A SRR
R B, RA LG WA T ERAEZ
Bl SR BT BE . P Bl = A8 R OLH S BY T 5L
RAER NXM EHEMHE.

2 Bt BRI
325 S8 M — T LUKE AT 3 6 Y6 7E (8 L 025
BB 20 57 00 B R ML TR 53 58 5 e AR R G

Dammann grating

Self-collimating lens

Input ﬁber\

(@)

RHTE 20 42 70 H4X, Dammann F R LA
BRI kR H s S e, RIS R LA R B B
TERI# SR A ROEE I R BEE T 2. N
80 FHARES, 1 TR 56 &R R & g, X
B2 B T R N E A, B BRI RIAE S T
6464 M5 S UM LA B R BRIE 35 & o6

ik 2 R — Rl B A AR LA R B A AL B
A o AR 54 2 RS Ak e A, LA TR S 7 9 AR 2 T
JEAEE, B C0, ) o B B 5E 4 il e 45 1
A T AR B AR AR IR E

R AL A &t B A - 8 AR A R e R
HEBR T F AT 5 O X ] £E R 22 B0 U 5 68 52 B ]
YRR BB R B B S ST IR R 5 8 T A 8Os .

3 B EREA A R
3.1 THEE

B 1R 1X8 kB HA MO BN ER,
5 B ORI AT RS T SR kB
AR B i 37 B G T B 20, AR
TE 5t A B B0 BT AR T L, %60 th 6 4 I B B E B
EHR A L.

Qutput lens
Output fiber array

Self-collimating lens
Input fiber

Self-collimating lens

Dammann grating Output lens

Output fiber array

N ——

(b)

Self-collimating lens

B 1 1X8 BB NMBEREGWABEE. @ ASHEERATIHMXEIHSRIGE, (D AFHOLERTE AR KIOLIT K6

Fig. 1 Schematic structure of the 1X 8 dynamic Dammann grating coupler. (a) When incoming light entirely impinges on the

Dammann-grating-distributing area, it works as a splitter. (b) when incoming light entirely impinges on the blank

area, it functions as a switch
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Fig. 2 Measured surface profile of the Dammann-grating-
distributing area by using the Taylor Hobson step

height standard equipment
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Fig. 3 Output light spot(s) taken with an infrared CCD
camera. (a) When the coupler works as a switch,

(b) when the coupler works as a splitter
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Fig. 4 Measured insertion loss of eight output channels
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