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DESCRIPTION FEATURES

Mitsubishl ML4XX6 are AlGaAs laser diodes emitting light
beams around 780nm wavelength. They lase by applying
forward current exceeding threshold values, and emit light
power of about 3mW/facet at an operating current of
around 10mA in excess of the threshold current. They oper-
ate, under CW or pulse conditions according to input cur-
rent, at case temperatures up to 60°C.

ML4XX6 are hermetically sealed devices having a Si
photodiode for monitoring the light output. Output current of
the photodiode Gan be used for automatic control of the
operating currents or case temperatures of the lasers. They
are well suited for optical information systems and other
optical systems,

ABSOLUTE MAXIMUM RATINGS

® Si photodiode is installed in the laser package
® High reliability, long operation life

® Low optical noise (High S/N)

® Multi-mode oscillation

APPLICATION
Video disk-players, CD-ROM

Symbol Parameter Conditions Ratings Unit
Po Light output sme oo 1) - - 2 ) mw
VaL Reverse voltage (Laser diode) - 2 \'
Vap Revarse voltage (Photodiode) — 15 V
leo Forward current (Photodiode) — 10 mA
Te Case temperature — —40~+60 c
Tstg Storage temperature —_ —55~+4100 ‘C

Note 1! Duty less than 50%, pulse width Iess than 1.s.
ELECTRICAL/OPTICAL CHARACTERISTICS (Tc=2%)
" Limits

Symbol Pafameter . Test conditions i Tvo. Mo Unit
Ith Threshold current ow — 45 70 mA
fop Opaerating current GCW, Po=3mW - 55 80 mA
Voe Operating voltage (Laser diode) CW, Po=3mW = 1.8 2.5 \'
Po Light output CW, le=lth+10mA - 3 - mwW
Ap Lasing wavelength CW, Po=3mW 765 780 795 nm
Z Z Full angle at halfl maximum C\{V. Po=3mW 23 ;; l; - ::2

CW, Po=3mW -
Im Monitoring output current Vap=TV 0,15 | 0.3% Q.7 mA
) R.=100(Note 2}
lo Dark current (Photod{ode) Vap=10V — - 0.5 nA
Ct Capacitance {Photodiode) Va=0V, I=1MHz — 7 — pF
Note 2 : Ry is load resistance of the photodiode. .
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" FOR OPTICAL INFORMATION SYSTEMS
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OUTLINE DRAWINGS
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n Light output vs. forward current

Typical light output vs. forward current characteristics are
shown in Fig. 1. The threshold current for lasing is typicaliy
45mA at room temperature. Above the threshold, the light
output increases linearly with current, and no kinks are
observed in the curves. As can be seen In Fig. 1, the
threshold current and slope efficiency {dPo/dls) depend on
case temperature of the lasers. This suggests that automa-
tic control of temperature or current is necessary to keep
the light output constant since temperature variation Is-in-
evitable in practical systems. The automatic controls should

be such that the maximum ratings for the light output and-

the case temperature are not exceeded. “OPERATING
CONSIDERATIONS" gives an example of an automatic Tight
output control circuit,

E Temperature dependence of threshold current (Ith)

A typloal temperature dependence of the threshold current
Is shown in Fig. 2. The characteristic temperature To of the
threshold current is typically 130K in T¢<60°C, where the
definition of To is tth o exp (Te/To)

E Temperature dependence of slope efficiency (7o)
A typical temperature dependence of the slope efficiency
7o Is shown In Fig. 3. The gradient is about OmW/mA/C.
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Fig. 1 Light output vs. forward current
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n Forward current vs. voltage

Typlcal forward current vs. voltage characteristics are
shown in Fig. 4. In general, as the case temperature rises,
the forward voltage V¢ decreases slightly against the con-
stant current iz. Vg varles typically at a rate of —2.0mV/C
at lr =TmA. ¢

B Emission spectra

Typical emission spectra under CW operation are shown in
Fig. 6. In general, at an output of 3mW, multi mode is
observed. The peak wavelength depends on the operating
case temperature and forward current (output level).

n Temperature dependence of peak wavelength

A typioal temperature dependence of the peak wavelength
at an output of 3mW is shown in Fig.6.

The peak wavelength of the beam shifts to adjacent longi-
tudinal mode by variation of operating temperature.
Averaged temperature coefficlent is about 0.26nm/°C.
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Flg. 4 Forward current vs. voltage characteristics
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Fig. 5 Emission spectra under CW operalion

Ith

40

<

3 30

-

H

S 2

Q

kel

5

g

£ 0
0
]

]

c

3

g

S

2z

2

2

£

3

2

s

[}

@

X7.9

770

780

790

Wavelength A (nm)

Fig. 6 Temperature dependence of peak wavelength

785

784

/

783

782

Peak wavelength A, (nm)

781 7

780

25

30

35

Case temperature Tg (C)

40

MITSUBISHI
ELECTRIC



Far-field radiation pattern

The ML4XX6 laser diodes lase In fundamental transverse
(TEoo) mode and the mode does not change with the cur-~
rent. They have a typical emitting area (size of near-field
pattern) of 2.1X0.6um? Fig. 7 and Fig. 8 show typlcal far-
field radiation patterns in “parallel’ and “perpendicular
planes.

The full angles at half maximum points (FAHM) are typically
11* and 38°,

n Monitoring output

The laser diodes emit beams from both of their mirror sur-
faces, front and tear surfaces (see the outline drawing), The-
rear beam can be used for monitoring power of front beam

Y 2l

LA P

Fig. 7 Far-field patterns in plane parallel to heterojunctions
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Flg. 9 Light output vs. monitoring output current
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since the rear beam is proportional to the front one. In the
case of ML4XX6 lasers, the rear beam powers are changed 4
into photocurrent by the monitoring photodiodes. Fig, 9 S /
shows an example of light output vs. monitoring photocur- E /
rent characteristics. Above the threshold current, the moni- &L 3 ‘
tored photocurrent linearly increases with the light output. E
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n Polarization ratio

The polatization ratio (P,/P.), which 1s the ratio of the pa-
rallel polarized light output and the perpendicular polarized
one, vs. total light output characteristics Is shown In Fig. 10.
The polarization ratio lineary increases with the light power.

KB s/ vs optical feedback ratio

S/N vs optical feedback ratio, where the frequency is
20kHz and the bandwidth Is 300Hz Is shown in Fig. 11.
That where the frequency is 10MHz and the bandwidth is
300kHz is shown in Fig. 12.
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Fig. 10 Polarization ratio vs. light output
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Fig- 11 S/N vs. optical feedback ratio
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Fig. 12 S/N vs. optical feedback ratio
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Fig. 13 Astigmatic focal distance
Astigmatic focal distance .
There seems to be a difference In luminous point In the pa- : 10

\ AN -
rallel and perpendicular direction with the [aser beam. This H ' K NA=0. 7
distance between the two points is astigmatic focal dis- T 4 A N
tance. Therefore, when the laser beam is focused, there is 3 ' oo ;
a difference In focal point in the two directions. % l'\ ' .‘ ',’
The typical astigmatic focal distance at NA=0.7 of ML4XX6 ;’E v \‘;" "
is shown in Fig. 13. L2 R D
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