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Abstract: Compared to traditional RSOA, the reflective quantum dot semiconductor optical amplifier (R-
QDSOA) has the picosecond carrier recovery rate and the modulation bandwidth of dozens of GHz. It is
reveal that R-QDSOA has a great application prospect in high-speed WDM-PON. The simulation model
of R-QDSOA is built according to the carrier rate equations and the light field transmission equations.
And then the high-pass properties under the condition of gain saturation are investigated. The results
show that the maximum signal gain and 3dB cutoff frequency can be improved by increasing the input
optical power, maximum mode gain, active area length and reducing the injection current; the 3dB cutoff
frequency of the R-QDSOA can achieve larger than 10GHz with reasonable parameter. This research
makes R-QDSOA a promising candidate for re-modulation scheme of colorless WDM-PON and has
theoretical significance for improving the modulation bandwidth of R-QDSOA.
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Table 1 The simulation parameters
Parameters Values

Electron relaxation time from wetting layer 7., /ps 3
Spontaneous radiative lifetime in WL 7,z /ns 0.2
Electron relaxation time from ES to GS 7, /ps 0.16

Electron escape time from ES toWL z,,/ns 1
Electron escape time from GS to ES z,,/ps 1.2
Spontaneous radiative lifetime in GS 7, /ns 0.4

Surface density of QDs Nq/m * 5Xx10M

Length ofactive layer L /mm 2
Effective thickness of active layer L, /pm 0.25

Width of active layer W /um 3
Injection current I /mA 20
Maximum modal gain gme/m ' 2100
Linewidth enhancement factor ay 0.1
Waveguide loss @ /m 200

The first facet reflectivity R, 0

The second facet reflectivity R, 1
Modulation index m 0.2

2 TESR5ITR

2.1 IHERSEITF R-QDSOA B Z T
K 4(a) AEPRIXKEN 2 mm B R-QDSOA(R, =D MAFEKX K E N 4 mm i TW-QDSOA (R, =0)
FEAH A A G R 0,075 mW  AH R EE A A 20 mA(R-QDSOA il TW-QDSOA HL i % B T 4051 R
3.3X10°A/m* Fl 1.7 X 10° A/m?) {5 5 4 25 H 28, R-QDSOA 19 3 dB # 1F 8%~ 10.33 GHz, & T TW-
QDSOA 1] 3 dB # [E 47 9.03 GHz. R-QDSOA 15 KAF % 14 25 B 5 T TW-QDSOA. SCHER[11 95T 1 4
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