




The fabrication process of the MEMS structure
(including the actuators, grating, prism, microlens, laser
trenches and fiber groove etc.) is based on the deep
reactive ion etching of the silicon layer (35 m thick) on a 
silicon-on-insulator (SOI) wafer. The movable structures
are released by backside wet etching of the silicon

substrate (475 m thick). A shadow-masked deposition of 
gold (0.2 m thick) is used to coat the grating surface and 
to provide electrical connection for the lasers, while the
prism and the microlens are protected. After fabrication,
the wafer is diced into small pieces to expose the fiber
grooves to the edge. During the laser packaging, the laser
chips is put into the MEMS trenches with its top surface
facing down. A layer of indium foil about 10 m thick is 
sandwiched between the laser chips and the trenches on
the dies. The foil l ifts up the optical axis, and also 
provides good electrical and heat transfer. After that, the
single mode optical f ibers are put into the fiber grooves
on thedies, and then fixed by theUV-curable epoxy.

Fig. 4. Spectra of the injection-locked laser. (a) out of
the locked state, and (b) in the fully locked state.
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Fig. 5. Wavelength stability of the injection-
locked laser with the increase of injection current
of the slave laser.

Fig. 6. Satiability of the wavelength and power of
the injection-locked laser under different injection
power.

      

EXPERIMENT RESULTS

The MEMSILL is investigated mainly in two aspects: the 
locking quality of the slave, and the wavelength stability
after the slave is fully locked. The locking is obtained by
gradually tuning the wavelength of the master while
monitoring the output spectrum of the slave. This is to
make sure that the slave is fully locked before
characterization. As show in Fig. 4(a), the slave has
multiple longitudinal modes at 1533.095 nm, 1534.42 nm,
1535.75 nm and 1537.1 nm, respectively (mode spacing
1.325 nm) when the wavelength/power of the master is
not well adjusted to lock the slave. Although the injected
laser from the master also presents at 1534.52 nm and 
absorbs part of the power of the nearby slave mode, it 
does not suppress the other slave modes. In the locking
state as shown in Fig. 4(b), the external injection is 
amplified while all the other FP modes of the slave are 
suppressed. The spectrum becomes a pure single mode
with a side mode suppression ratio (SMSR) of 42 dB
(Figure 4(b)), much better than the value of 7.5 dB in the
unlocked state. By carefully adjusting the power and
wavelength of the external injection, a SMSR as high as 
55 dB can beobtained, much higher than the typical value
of 20-30 dB in the reported works [11-16].

For a common FP laser, the output wavelength would
vary with the increase of injection current. However, in
the fully locked state, the output wavelength of the slave
is locked to that of the external injection and therefore
becomes insensitive to the injection current. The
wavelength stability of the ILL at different injection
current of the slave is shown in Fig. 5. In the free running
state, the wavelength of slave is shifted by about 9 nm
when the injection current varies from 15 mA to 96 mA.
This shift is probably due to the increases of carrier 
density and temperature in the laser chip. However, once
the slave is locked, the wavelength of the slave can be
stabilized (variation < 0.002 nm). When the injection
power Pin is –19 dBm, the locking can be maintained up
to I = 41.9 mA; for Pin = –15 dBm, I = 71 mA; and for Pin

= –10 dBm, I = 96 mA. It can be inferred that higher
injection power leads to larger stable range.

Once the injection current of the slave is fixed, the




