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Abstract: Traditional integrated photonic chip is affected by the fabrication error in the
manufacturing process, which easily leads to the uncertain performance of the device, thus limiting
its application in optical communication and information processing. This study presents a post-
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trimming method of photonic chips based on femtosecond laser machining technology, which

means that the refractive index of the cladding or core material is induced by femtosecond laser

After the photonic chip is manufactured, the performance of the device in the chip is corrected or

optimized flexibly. The performance control and structure optimization of core components in

photonic chips with different core layers, such as planar waveguide grating, microring resonator and

microring array, were studied. The results show that femtosecond laser machining can produce an

absorption peak near 1550 nm on the fabricated photonic chip. The resonant peak of the silicon

microring is shifted about 6.1 nm. The output efficiency of resonant wavelength light can also be

improved by preparing grating above the microring array. The photonic chip post-trimming method

proposed in this paper can provide a new way for high-precision manufacturing and function

expansion of photonic integrated circuits, and has broad application prospects.

Keywords: femtosecond laser; photonic chip; planar waveguide grating; microring array
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Fig. 1 Schematic diagram of optical path of femtosecond laser machining system
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Tab.1 Femtosecond laser processing parameters

Device Laser Repetition Engraving  Grating
type power/mW  rate/kHz speed/mm'§1 period/nm
(Si0,)PLC 0.3 1 0.15 1603
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(Si)Microring
1 1 0.05 -
resonator
(Si)Microring 3 Retention 550
array (with aperture ) time 25 ms
A A /\
2 ZERpHEITE
21 FUBEEXTHHELERIE

TR B T AR DA Dl AR A 7 A R o
e, TERERRES L BSAIEA LA T 6 A ER
RIS o ASCRAISSHE I TARIOEHE, B
— YO T B 5o Z2 0o Tl B R sesligin, H
BRI T A 18 A BRSNS B A . ol
A S ATy AT L i i T B ARG B I S A
B o SR S U T SR e an 2
(a) 7R, FE—REREH TR, T s AR
BHETEG, AR TRES SRS, T
R AS I TR Rt an &l 2(b) fros, 3
SRR TARRHGE .

il MO TR G A B AR ORI

5 um

(a) FEELZ U TG (b) RN T B Y
Je B e
E 2 A TAXESEME S E B MEXT L

Fig.2 Comparison of the optical micrographs of the gratings
from the two trimming methods
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