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MITSUBISHI (DISCRETE SQC)

MITSUBISHI LASER DIODES

ML7XX1A SERIES

FOR OPTICAL COMMUNICATION

wee | ML7781A, ML7911A

ML7XX1A series are InGaAsP high power laser
diodes which provide a stable, single transverse
mode oscillation with emission wavelength of
1310nm and standard continuous light output of
25mW.

ML7XX1A are hermetically sealed devices having
the photodiode for optical output monitoring. This
high-performance, high reliabitity, and long-life laser
diode is suitable for such high-power applications
as the light sources for OTDR systems and long —
distance optical communication systems.

ABSOLUTE MAXIMUM RATINGS

® Low threshold current, low operating current

@ Built-in photodiode (ML7781A)

® High reliability, long operation life

@ High power (CW 25mW, Pulse 100mW)

® 1310nm typical emission wavelength

® High speed of response

@ Stable fundamental transverse mode oscillation

APPLICATION
Digital communication systems, OTDR systems

Symbol Parameter Conditions Ratings Unit
Po Light output power Cw 30 mW
I Forward current Pulse (Note 1) 400 mA
VAL Reverse voltage (Laser diode) - 2 \4
VRD Reverse voitage (Photodiode) - 20 \
IeD Forward current (Photodiode) - 2 mA
Tc Case temperature — —20~+50 C
Tstg Stroage temperature - —40~+ 100 T

Note 1:Duty less than 1%, pulse width less than 1 us.

ELECTRICAL/OPTICAL CHARACTERISTIC (Tc = 25%C)

" Limits .
Symbol Parameter Test conditions i Typ. Max. Unit
Ith Threshold current CW — 10 30 mA
top Operating current CW, Po = 256mwW - 70 130 mA
Vop Operating voltage CW, Po = 25mW - 1.5 2.0 \'
Po (p) Pulse ligth output Pulse (Note 1), Ir = 350mA 100 — ~ mw
Ap Peak wavelength CW, Po = 26mW 1280 1310 1330 nm
A2 Spectral half width CW, Po = 25mW — 8 — nm
8y Beam divergence angle (parallel) | CW, Po = 25mW - 25 - deg.
g1 Beam divergence angle (perpendicular)) CW, Po = 25mW - 30 - deg.
tr, tf Rise and fall times IF = ln, Po = 25mW, 10 %~90 % - 0.3 - ns
I %%rg:gg;gd ec;utput current ((JN\gltePo2 ; 25mW, Vro =1V, RL=10Q 0.2 05 _ mA
Ip Dark current (Photodiode) Vrp = 10V — 0.2 0.5 uA
Ct Capacitance (Photodiode) Vro = 10V, f = 1MHz - 8 20 pF
Pmote 3) | Monitoring light output CW, Po = 25mW - 1.0 - mW

Note 2: RL is load resistance of the photodiode.
3: Pm only apply to ML7911A.
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OUTLINE DRAWINGS
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SAMPLE CHARACTERISTICS

Light output vs. forward current Fig. 1 Light output vs. forward current (CW)
Typical light output wvs. forward current 30

characteristics are shown in Fig. 1. The threshoid S . 25°C
o=

Light output Po (mW)

current for lasing is typically 10mA at room — 50°C
temperature. Above the threshold, the light output 20
increases linearly with current, and no kinks are ///
Y

25mW is obtained at lth + 60mA.

As can be seen in Fig. 1. h and slope efficiency 10
7 (dPo/dIr) depends on case temperature, obtaining ///
to control the case temperatureTc or the laser 0
current. (Control the case temperature or laser 0
current such that the output current of the built-

observed in the curves. An optical power of about
a constant output at varying temperatures requires //
in monitor PD becomes constant.)

50 100

Forward current |r (mA)

) . . Fig. 2 Pulse light output vs.
Fig. 2 shows a typical light output vs. forward forward current at pulse operation

current under pulse operation. 100 I
Pulse conditions are pulse width tr=1 u sec and Tc=5/ '(o
50°C

/7 25C
50 /

duty = 1%.They emit light power of 100mW up to
50°C case temperature.

Light output at pulse operation Po (mW)
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; Fig. 3 Temperature dependence
Temperature dependence of I, lop of threshold and operating currents

<
Typical temperature dependence of the threshold £ 1%’ T T
and operating currents is shown in Fig. 3. The 8 0 "‘mwl)
.
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Forward current vs. voltage

Typical forward current vs. voltage characteristics
are shown in Fig.4. In general, as the case
temperature rises, the forward voltage Vr decreases
slightly against the constant current Ir. VF varies
typically at a rate of — 1.3mV./°C and — 1mW,/C
at Ir=1mA and 10mA, respectively.

Emission spectra

Typical emission spectra under CW opertaion are
shown in Fig.5. In general, at an output of 25mW,
several modes are observed. Longitudinal mode
spacings are typically 1nm and spectral width
(FWHM) is typically 8nm at an output of 256mW.
The peak wavelength depends on the operating
case temperature and the forward current (output
lavel).

Forward current Ir (mA)

Relative intensity (arb. units)

Fig. 4 Forward current vs. voitage
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Fig. 5 Emission spectra under CW operation
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Temperature dependence of peak wavelength Fig. 8 Temperature dependence of peak wavelength
A typical temperature dependence of the peak 1325 LI
. . " =20mM
wavelength at an output of 25mW is shown in Fig. 6 °
As the temperature rises, the peak wavelength rE\1320
shifts to the long — wavelength side at a rate of £
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Far-field pattern
The ML7XX1A laser diodes lase in fundamental
transverse (TEoo) mode and the mode does not
change with the current. They have a typical
emitting area (size of near-field pattern) of 1.0 X
1.25 unmt. Fig. 7 and 8 show the typical far- field
patterns.

The full angles at half maximum points (FAHM)
are typically 25deg. and 30deg., respectively.

Monltoring output

The laser diodes emit beams from both of their
mirror surfaces, front and rear surfaces. The rear
beam can be used for monitoring the power of the
front beam since the power of the rear beam is
proportional to the front one. In the ML7XX1A
series, the rear beam’ power is changed into
photocurrents by monitor photodiodes. Fig. 9 shows
typical light output vs. monitoring photocurrent
characteristics. Above the threshold current, the
monitoring photocurrent increases linearly with the
front light output. The monitoring output current
is typically 0.5mA when the front light output is
25mW. In the ML7911A, monitor photodiodes is not
installed in the laser package. Monitoring output is
emitted from the back of package. Monitoring
output is typically 1mW when the front light
output is 25mW.

SC) ML7XX1A SERIES
FOR OPTICAL COMMUNICATION
Fig. 7 Far-field patterns
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Fig. 8 Far-field patterns
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Fig. 9 Light output vs. monitoring output current
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