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In the event of any doubt arising,
the original Standard in Japanese is to be final authority

Errata for JIS (English edition) are printed in Standardization Journal, published monthly
by the Japanese Standards Association.

Errata will be provided upon request, please contact:
Business Department,

Japanese Standards Association

4-1-24, Akasaka, Minato-ku,

Tokyo, JAPAN 107

TEL. 03-3583-8002

FAX. 03-3583-0462

Errata are also provided to subscribers of JIS (English edition) in Monthly Information.
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JAPANESE INDUSTRIAL STANDARD JIS

General rule of laser diode modules C 5944-1996
for fiber optic transmission

1. Scope This Japanese Industrial Standard specifies general common mat-
ters such as terms, symbols, classification, maximum ratings and performances of
laser diode modules for fiber optic transmission [modules which have optical fiber
pigtail or optical fiber connector and contain such simple elements as monitor
photodiodes, thermoelectronic cooling elements (Peltier elements), temperature
sensors and optical isolators as needed. Hereafter referred to as “semiconductor
laser modules”] to be used as an optical source.

Remarks 1. The following standards are sited in this Standard:
JIS C 0301 Graphical symbols for electrical apparatus

JIS C 5945 Test methods of laser diode modules for fiber
optic transmission

JIS C 7021 Environmental testing methods and endurance
testing methods for discrete semiconductor devices

JIS Z 8202 Quantity symbols, unit symbols and chemical
symbols

JIS Z 8203 SI units and the use of their multiples and of
certain other units

2. The International Standards corresponding to this Standard
are given below.

IEC 747-1 (1983) Semiconductor devices—Discrete devices
and integrated circuits. Part 1: General

IEC 747-1 Amendment No. 1 (1991)

IEC 747-5 Second edition (1992)
Semiconductor devices—Discrete devices and inte-
grated circuits. Part 5: Optoelectronic devices

2. Definitions For the purpose of this Standard, the following principal defi-
nitions apply:

(1)  absolute maximum rating The limit value which shall not be exceeded
even in an instant. Any one of the standardized values shall not be ex-
ceeded.

(2)  storage temperature (Ts;) The permissible ambient temperature when
the power supply voltage and input signal are not applied to the modules.

(3)  operating temperature (T,;,) The case temperature T\, or sub-mount
temperature Topsub) at which the operation of the modules is guaranteed
under the specified voltage or current.

Remarks: For modules with thermoelectronic cooling element, the heat
sink temperature may be used instead of the case temperature.

4) threshold current (Z;n) The value of current at which the laser oscillation
due to induced emission is initiated.
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(5)

(6)

(7)

(8)

9)

(10)

(11)

(12)

(13)

radiant power (Pr) The optical power that can be taken out of the fiber
end. The optical power obtained by subtracting the coupling loss of fiber
and the transmission loss of fiber from the optical output of the light-emit-
ting element itself.

operating current (I,;) The forward current at which the specified radi-
ant power is obtained.

operating voltage (V,,) The forward voltage at which the specified radi-
ant power is obtained.

differential efficacy (n4) In relation to the radiant power at the operating
current and the radiant power at the threshold current or a current, larger
than the threshold current but sufficiently smaller than the operating cur-
rent, this term means the quotient of the difference in optical power by the
difference in current.

longitudinal mode The individual emission spectrum when the spectra of
oscillation mode which transmit along the optical axis exist dispersively. It
is called single longitudinal mode oscillation when the emitter is operating
in one longitudinal mode.

mode spacing The difference in wavelength for two neighbouring longitu-
dinal modes.

number of longitudinal modes The total number of longitudinal modes.
In general, a ratio to the peak value is determined and only the modes
which are stronger than the said ratio are counted.

peak emission wavelength (A,) The wavelength at which the laser emis-
sion becomes the strongest.

spectral radiation bandwidth (AA,) The spread width (full width) of emit-
ted spectrum at which the optical output becomes a specified rate to the
largest peak.

The spread width (full width) of emitted spectrum at which the optical
output becomes 50% of the largest peak is especially called “spectral half-
width (AA)”. The spectral half-width is also called FWHM (full width half
maximum) spectral linewidth. It shall be obtained by one of the measuring
methods stated below.

(a) Envelope method The peaks of individual longitudinal modes are
connected by an envelope and the difference in wavelength between
the point where the envelope shows the specified rate to (50% when
spectral half-width is obtained) the largest peak of the longitudinal
mode on longest wavelength side and the point where the envelope
shows the said rate on shortest wavelength side is obtained.

(b) N-dB method From among the longitudinal modes emitted at a power
not less than the specified rate to (50% when spectral half width is
obtained) the largest peak of the longitudinal modes being emitted,
the difference between the longest emission wavelength of longitudi-
nal mode and the shortest emission wavelength of longitudinal mode
is obtained (in the case of multimode emission) (only when the rate to
the largest peak is 50%, it is also called “threshold method”).
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Or the spread width of emission spectrum where the power is the
specified ratio to (50% when spectral half-width is obtained) the larg-
est peak of longitudinal mode being emitted (in the case of single
longitudinal mode emission).

(¢) RMS method The wavelength width is obtained from the optical
power of nth longitudinal mode (A,) and the emission wavelength of
the said mode (A,) by means of the equation stated below.

The K is a constant to be selected to meet the purpose (1, 2, 2.35,
3) and shall be clearly stated (when 2.35 is selected it corresponds to
the spectral half-width where the spectrum profile is considered as
Gaussian distribution).

LA x (A 1)
A, =
Kx\[ S A

(14) central wavelength (A:.) The central wavelength of emission spectrum.
This is obtained by one of the measuring methods stated below.

(a) Envelope method The peaks of individual longitudinal modes are
connected by an envelope, and the average of the wavelength at which
the envelope shows the specified rate to the peak of longitudinal
modes on longest wavelength side and such wavelength on shortest
wavelength side, is obtained.

(b) N-dB method In the wavelength band on both sides of the peak
emission wavelength, the average of the emission wavelength of longi-
tudinal mode which shows the specified ratio to the peak on longest
wavelength side and such wavelength on shortest wavelength side is
obtained. Only when the specified ratio is 50%, this method is also
called “threshold methods.”

(¢c) RMS method The wavelength is obtained from the optical power of
nth longitudinal mode (A,) and the emission wavelength of the said
mode (A,) by means of the equation stated below.

YA, XA,
Ao = YA,

(15) side-mode suppression ratio (SMSR) The ratio of the mode which shows
the strongest laser emission (main mode) to the mode which shows the sec-
ond strongest laser emission (side mode) in the power.

(16) spectral linewidth (AA.) The spread width of spectral lines at emission
of single longitudinal mode. This means the width of spectral lines at
which the spectrum shows the specified rate to the maximum value of spec-
trum and is generally expressed in frequency.

(17) rise time (¢t;) The time required for an optical output pulse to increase
from 10% to 90% of the maximum value (*).
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(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

fall time (¢;) The time required for an optical output pulse to decrease
from 90% to 10% of the maximum value (?).

Note () The maximum value means the stationary value after the relax-
ation oscillation.

cut-off frequency (f.) The frequency at which the amplitude of the modu-
lated sinusoidal optical output obtained when the modulation is performed
by using a small sinusoidal signal at the bias point decreases by 3 dB from
the said optical output in sufficiently flat portion in the low frequency re-

gion.

relative intensity noise (RIN) The ratio of the optical intensity noise per
unit frequency to the average optical output. Since the flicker of light is
measured and calculated in practice by the use of the photosensitive ele-
ment such as photodiode and the amplifier, this parameter corresponds
actually to such a value that the noise detected at the specified frequency is
subtracted by the shot noise of photosensitive element and the thermal
noise of the amplifier and then divided by the average output of semicon-
ductor laser (generally detected through the photocurrent of photosensitive
element) and the measuring frequency band.

harmonic distortion The ratio in power of the harmonic components,
which generate when the semiconductor laser is modulated by a sinusoidal
signal, to the signal component.

monitor current (Iy) The current obtained by photoelectric conversion of
the monitor optical output.

dark current (I3) The current which flows in the optical monitor output
when the semiconductor laser is not emitted.

diode capacitance (C;) The capacitance between terminals of a monitor
photodiode.

tracking error (E;) Under such condition that the APC (automatic power
control) is operated by using the monitor photodiode accommodated in a
semiconductor laser module, the radiant power at a specific temperature is
denoted as Pr; and the maximum radiant power produced when the tempera-
ture of case or sub-mount is varied within the specified temperature range
is denoted as Pr;. This parameter means the ratio of Pr; to Pri. Or it means
the ratio of the maximum value to the minimum value of the radiant power
when the temperature of case or sub-mount is varied within the specified
temperature range.

resistance (R) The resistance of thermistor accommodated for tempera-
ture detection.

thermistor constant B The B in the equation given below which expresses
the resistance/temperature characteristic of thermistor. This is a constant
determined by the material.

R, = Rzexp[B(i——l-H R, and R, are resistances at absolute tempera-

T, T tures T, and T, respectively.
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