F+4A4E Z+ DFB #HolA9 AR 94 EA+
ojH¥Z* - BAL8|** . O| REL***

Fabrication and Characteristics of
DFB Laser with Absorptive Grating

Hyung Jong Lee, Tchang Hee Hong, Yong Tak Lee

Abstract

New type of 1.3um DFB laser diode with absdrptivc grating layer of 1.55um InGaAsP was
fabricated. The threshold current was about 24 mA. This laser shows self-plusation for DC
operation. At low of injection the relation between the pulsation frequency and the injection
current shows behavior similar to the relaxation oscillation of ordinary laser diode. At high level
of injection the pulsation frequency decreases compared to the relaxation oscillation. Period
doubling,. tripling and quadrupling were observed in AC modulation. In case of period doubling the
“wave form shows only one extremely short pulse within double period of the modulation current -
pulse without any accompanying subsidiary pulese and the oscillation frequency was quite stable.
The pulse widths as short as 58.5ps was observed in that case. We suppose that this characteristics
of the DFB laser diode with absorptive grating will be applicable to the modulation methods of

time division multiplexing.
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Fig. 1 Structure of DFB laser with absorptive grating.
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Fig. 2 Light-current characteristics of DFB laser with absorptive grating.

—235—




4 — WMEEBRHRHTMCCE %119 (1991, 5)

diode® 4H33tlom, Ao zALEEE 20GHzolth, AH8d 24| 100ps risetimes]
pattern generator(Anritsy MP1601A), o F%3F3}4 7GHz(rise-time 50ps)e] 923 9 ugl
27} 500hmel %%7| (B & H Electronics Co.&] AC7020HL), 25ps rise-time2] sampling head$
A8 A2 A3 = (Tektronics 7854 with S-4 sampling head) % spectrum analyzer(Hew lett
Pasckard 8566B) %°|c},

23 4% DCbiasE® 713 444 DFB laser #2332 RF spectrum o|=, #lo]A¢| self-
pulsationg #J¥ 4 Uit Bias AFE 3ImA(TA a)¥H IImA(ZA g)7A 271470
w2t AT o 0.9GHzY B 2,4GHz7tA) 271348 £ 4 glon, RFAYMEZY go=
°] ¥]aq ¢& AH4=2¥ ¥ pulsation 7|7} EAH A 253 & 47} Y},

b
5nQ $1Q % - ] —
I'IO dB

‘|"_J—
Rf SPECTRUM
L |
—
Y
—_—a
il

L 1 1 | ) t I i 1

! | ° rnsc;usncv [ GHz} :
smc_.__L j [ ‘] Fig. 4 RF spectrum of self pulastion in DFB laser
RF SPECTRUM with absorptive grating : DC currents of(a)
a.s.c. ANALYZER 31mA, (b) 40mA, (c)50mA, (d)60mA, (e)70m
Fig. 3 Experimental setup for the measurement A, (§80mA, and ()90mA were applied.
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Fig. 5 Relation between the bias current and the self pulsation frequency.
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Fig. 6 Light output of self pulsation in DFB laser with absorptive grating : (a)shows the light output and
(b)shows the corresponding applied current pulse.
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Fig. T Wavelength chirping of self-pulsation in DFB laser with absorptive grating : Direct currents of (a)
31lmA and (b)40mA were applied.

Fig. 8 RF strum of light output in DFB laser with adsorptive grating: 2.3 GHz modulation currents
of 40mA step pulse with bias currents of (a)33mA, (b)37mA, and (c)40mA were applied.
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Fig. 10 Steak cammera trace of short optical
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