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In previous papersf-3), we have reported that TJS-lasers show the excellent

characteristics such as the fundamental transverse mode, the single longitudinal

mode, long-life over 12,000 hr and low threshold current operation of 40 mA at

room temperature. Further reduction of the threshold current of the laser is ad-

vantageous for modulation and for reducing the junction temperature rise. In

this paper, we present that the TJS-lasers show the very low threshold current of

approximately 20 mA and can operate with an upside up configuration.

2. Fabrication

The structure of TJS-laser is shown in Fig. 1. Table 1 shows the pararneters

of each growth layer. The cavity length with a Fabry-Perot resonator was 250 lm

and the width of the active region was apProximately 2.5 i:m.

3. Results

Figure 2 shows the dependence rof the threshold current on the active layer

thickness. Each solid line shows the calculated one on the assumption that the

threshold current density at the GaAs p-n homojunction are 40'000 and 50,00.0 A/cm2,
dtrespectively.=' The threshold current can be proportionally reduced bi narrowing

the active region thickness and is approximately 
lp.-region

20 mA when the active region thickness is 0.2 .um.

our experimental result shows fairly'good agree-

ment with the calculated lines as indicated by

the dots in Fig. 2.

In the Tils-lasers, the active region is

automatically defined by the carier diffusion

length, so it requires no structural fineness

in the lateral direction' which lead, easY

fabrication and excellent reproducibility.

Figure 3 shows the output power curve of the

six TJS-lsers, which contain Te (2x1018 cm-3)

in the active region, mounted in pill type

packages. The value of the threshold current

and the external quantum efficiency of each

diode showi good agreement with each other.
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This means that the TJS-laser has the advantage of

, requiring less critical processing than the other

DH lasers.

It is expected that these low threshold

laser chips mounted upside up on Cu heat-sink can

operate continuously at room temperature fron the

calculation on the assumption that the thermal

resistance of the TJS-laser is approximately 250

"c/w. We experimentally confirm this fact.

Figure 4 shows the relation between the light out-

put power from the one side and the diode current

when the TJS-laser chip is mounted upside up.
{,{FThis figure shows6over l0 mW of the light output

power from one side could be obtained and its ex-

ternal differential quantum efficiency is approxi-

nately 30t.

4. Conclusion

The results are as follows:
(1) the TJS-lasers of which threshold current lS

approximately 20 re 
""rrbit"producibly 

obtained when

the active region thickness is controlled to be

0.2 Jrm,

(21 this result ag?eeE wel-l with the expected

threshold current from the threshold current densi-

ty of 40,000-501000 A/cm2 in th. GaAs p-n homo-

junction laser,
(3) the TilS-laser has the advantage of requiring

less critical processing than the other DH-Iasers,

(4) the T.TS-lasers mounted upside up on Cu heat-

sink can operate continuously at room temperaturet

so it is possible to set up easily on the heat-

sink.

The authors are grateful to Dr. Shirahata

for his encouragement throughout this work.
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FiS. 2. Rclation between
active region thickness
and threshold current.

Fig. 3. Relation between'
diode current and output
mounted upside down in a

pilI type package.
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Rel:ation be-
tween diode
current and

output polrter

from oneside'
at room tenF
perature
mounted up-
side up.
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