
1 Introduction 
High power laser diodes (LDs) are needed for future 

transmission system. The active multi-mode-interferometer 
LDs (active-MMI LDs) have been researched to obtain 

higher output power for amplifier pump applications, FTTH 

and others [1-2]. However, there has been less report 

regarding single wavelength emission with active-MMI LDs 

as to our knowledge. In this paper, we report the first 

single-wavelength emission on active-1x1 MMI LDs with 

utilizing distributed feedback (DFB) structure. They showed 

single wavelength oscillation (=1.55m) with 
SMSR>38.5dB.  

2 Concepts 
Figure 1 shows a schematic structure of the novel DFB 

type active-1x1 MMI LD (see Fig. 1(a)). The active-MMI 

LDs exhibit a larger width than the regular single-mode LDs 

that contribute to its higher output power. By designing with 

proper length and width of the MMI section, the optical 

field of one single-mode at the MMI input is identically 

imaged at the MMI output [3]. So the device output facet 

emits with single-mode output. Furthermore, we introduced 

grating beneath the all active layer including MMI section. 

We expected that all the different modes might be locked at 

the same wavelength, and then coupled into the regular 

single-transverse-mode output at the MMI output.  

3 Device Fabrications 
 We used buried-hetero structure with active layer of 

1.55m-InGaAsP/InGaAsP multiple-quantum well (5 

layers), and set grating (L~2) [4] beneath as regular DFB 

LDs. The width of single-mode waveguides was set to 2m. 

MMI region was designed to have a width of WMMI = 9m 

and a length of LMMI = 220m. The total length of the 

device was 600m. The centre wavelength of the grating 

and the MMI was set to be 1.55m. For comparison, regular 
DFB LDs (see Fig. 1 (b)) were also fabricated 

simultaneously on a same wafer. We evaluated all the 

devices under pulse operation (1s, 2kHz) at room 

temperature (25
o
C）as preliminary evaluation. The laser 

facets were as cleave and without anti-reflection (AR) 

coating. 

4 Results and Discussions 
Figure 2(a) shows the spectrum of the novel DFB type 

active-1x1 MMI LDs. For comparison, Fig. 2(b) shows the 

spectrum of the regular DFB LDs. As can be seen here, 

single wavelength emission with SMSR of more than 

38.5dB has been obtained for DFB type active-1x1 MMI 

LDs. Furthermore, the additional emission at around 

1570nm, which were observed for regular LDs, was clearly 

extracted for active 1x1-MMI LDs. This might be due to the 

filter effect of MMI section. As the single wavelength 

emission was obtained without AR coating for the both 

facets.  
Figure 3 shows the output power-current characteristics of 

the fabricated LDs. In the figure, the slope efficiency and 

the output power were higher in the active-MMI LDs 

compared to the regular DFB LDs. This implies at least all 

the propagation modes in the MMI section were locked at 

the same wavelength and then coupled into the output, even 

in the case of no AR at facets. 

We also observed far field patterns and near field patterns, 

to compare fabricated LDs. The pattern for active-MMI LD 

is as same as regular DFB LD. 

5 Conclusion 
We have fabricated novel laser diodes of DFB type 

active-1x1 MMI LDs for the first time. They showed single 

oscillation wavelength (=1.55m, SMSR>38.5dB). We 
hope and believe that this structure will contribute to future 

high-power applications. 
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Fig. 1. Schematics of the fabricated laser diodes. 

(a) DFB type active 1x1 MMI LDs, (b) Regular DFB-LDs. 
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Fig. 2. Spectrum of the fabricated LDs. 

(a) DFB type active 1x1-MMI LDs, (b) regular DFB-LDs. 
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Fig. 3. Output power-current characteristics of the fabricated LDs  
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