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

Japanese Standards Association

4-1-24, Akasaka, Minato-ku,
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UDC 621.391.6:621.375.8
JAPANESE INDUSTRIAL STANDARD JIS

Test methods of laser diode modules for C 5945-1996
fiber optic transmission

1. Scope This Japanese Industrial Standard specifies the measuring methods of
laser diode modules for fiber optic transmission [modules which have optical fiber
pigtail or receptacle for connection with optical fiber and contain such simple elements
as photodiode for monitor, thermoelectric cooling element (Peltier element), temperature
sensor, optical isolator, etc. as needed. Hereafter referred to as “semiconductor laser
modules”] to be used as an optical source.

Remanks 1. The following standards are cited in this Standard.
JIS C 1102 Electrical indicating instruments

JIS C 5001 General rules for electronic components

JIS C 5944 General rules of laser diode modules for fiber optic
transmission

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 integrated circuits. Part 5 : Optoelectronic
devices

2. Definitions For the purpose of this Standard the principal definitions specified
in JIS C 5944 apply.

3. Measurement - conditions

3.1 Standard conditions Unless otherwise specified, the measurement shall be carried
out under the standard conditions [temperature 15°C to 35°C, relative humidity 25°C
to 85%, air pressure 860 hPa to 1060 hPa]. When any doubt arises on the decision
based on the measured values under these standard conditions, or when especially
required the conditions stated in 3.3 shall be employed.

If conversion into the reference conditions is necessary, follow 3.2.

If it is difficult to carry out the measurement under the standard conditions, the
measurement may be carried out under the conditions other than the standard conditions
unless any doubt arises on the decision. '

3.2 Reference conditions The reference conditions shall be the reference conditions
[temperature 25°C, relative humidity 45%, air pressure 860 hPa to 1060 hPa] specified

in 4.2 of JIS C 5001. However, only the temperature may be employed as the reference
conditions.

3.3 Referee conditions The referee conditions shall be the referee conditions 1,
temperature grade 2 and relative humidity grade 2 (temperature 25 = 2°C, relative
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humidity 45% to 55 %, air pressure 860 hPa to 1060 hPa) specified in 4.3 of JIS C
5001.

4. Measuring apparatus and device

4.1 Measurement power supbly The d.c. power supply shall have a relative ripple
content not exceeding 3%, and the a.c. power supply shall have a relative harmonic
content not exceeding 5%. However, in the case of power frequency, the relative
harmonic content shall not exceed 10 9%.

Especially in the test where a.c. output is measured, the relative ripple content of
d.c. power supply, relative harmonic content of a.c. power supply and a.c. impedance
of d.c. power supply circuit through which a.c. current flows shall have small values
to avoid the influence on the measurement.

Further, enough protective means shall be provided against ingress of surge.

4.2 Instrument and measuring apparatus Unless otherwise specified, the instrument
shall be those of accuracy index 0.5 specified in JIS C 1102, and the measuring apparatus
shall have an accuracy at least equivalent thereto, and the input impedance of these
instrument and apparatus shall have a value so that the influence on the measuring
system is negligible.

Remarks : If there is no instrument of accuracy index 0.5 or better or apparatus
of corresponding accuracy, the provision of 4.2 does not apply.

4.3 Optical power meter The optical power meter to be used for measurements
shall be calibrated at the appropriate wavelength, and the sensitivity distribution of
its light receiving plane shall be sufficiently flat.

4.4 Optical spectrum analyzer The optical spectrum analyzer to be used for
measurements shall have enough dynamic range (sufficienlty low stray light), enough
accuracy on abscissa (wavelength) and ordinate (level) and enough resolving power
to separate the emission spectrum, at the appropriate wavelength.

5. Measuring methods

5.1 Forward current (I) Carry out the measurement of forward current I, in the
circuit shown in Fig. 1, by the method stated below.

Apply the specified forward voltage V; across terminals of laser element in the

- semiconductor laser module, and measure the forward current I, at that time. However,

this measurement may be carried out by such a way that the current-voltage waveform

is drawn on the graph of an oscilloscope by using an a.c. power supply at 1 kHz
or below.

If there is a considerable power consumption and the temperature rise of the junction
due to the consumption largely influences on the measured values, carry out the
measurement by either of the methods given below and clearly state the method.

(1) Use d.c. and carry out the measurement after temperature stability has been
attained. If the temperature stability is not attained, carry out the measurement
at the time point after the prescribed time from initiation of applying the specified
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voltage.

(2) Use pulses or measure in a short time where the temperature rise of junction
is negligible.

When pulses are used, clearly state the pulse width and the duty cycle.

Fig. 1. Measurements of forward current and forward voltage

R
A
—>
+ I _ R : protective resistor
’ Semiconductor F @: d.c. ammeter
E laser module : d.c. voltmeter
to be tested SZ P ©: de
(Specimen) pd E : d.c. power supply
— v,

5.2 Forward voltage (V) Carry out the measurement of forward voltage Vi, in
the circuit shown in Fig. 1, by the method stated below.

Pass the specified forward current I, through the terminals of laser element in the
semiconductor laser module, and measure the forward voltage V, at that time. However,
this measurement may be carried out by such a way that the current-voltage waveform

is drawn on the graph of an oscilloscope by using an a.c. power supply at 1 kHz
or below.

If there is a considerable power consumption and the temperature rise of the junction
due to the consumption largely influences on the measured values, carry out the
measurement by either of the methods given below and clearly state the method.

(1) Use d.c. and carry out the measurement after temperature stability has been
attained. If the temperature stability is not attained, carry out the measurement

at the time point after the prescribed time from initiation of passing the specified
current.

(2) Use pulses or measure in a short time where the temperature rise of junction
is negligible.

When pulses are used, clearly state the pulse width and the duty cycle.

5.3 Reverse voltage (V) Carry out the measurement of reverse voltage V., in the
circuit shown in Fig. 2 by the method stated below.

Pass the specified reverse current I, through the terminals of laser element in the
semiconductor laser module, and measure the reverse voltage V. at that time. However,
this measurement may be carried out by such a way that the current-voltage waveform

is drawn on the graph of an oscilloscope by using an a.c. power supply at 1 kHz
or below).

If there is a considerable power consumption and the temperature rise of the junction
due to the consumption largely influences on the measured values, carry out the
measurement by either of the methods given below and clearly state the method.
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(1) Use d.c. and carry out the measurement after temperature stability has been
attained. If the temperature stability is not attained, carry out the measurement
at the time point after the prescribed time from initiation of passing the specified
current. '

(2) Use pulses or measure in a short time where the temperature rise of junction
is negligible.

When pulses are used, clearly state the pulse width and the duty cycle.

Fig. 2. Measurement of reverse voltage

I8
—A =

. P R : protective resistor
E Specimen SZ’ ZS @): d.c. ammeter
C—YD My @: d.c. voltmeter

+ E : d.c. power supply

V;

5.4 Radiant power (P,

5.4.1 For semiconductor laser module of optical pigtail type Carry out the
measurement of radiant power of semiconductor laser module of optical pigtail type,
in the circuit shown in Fig. 3, by the method stated below.

Pass the specified forward current I; through the terminals of laser element in the
semiconductor laser module, and measure the optical output P emitted from the optical
fiber by means of an optical power meter.

The light receiving plane of the optical power meter shall have a size capable of
receiving the total amount of light emitted from the optical fiber end.

Take care to suppress the amount of light back into the semiconductor laser from
the optical fiber end face and the light receiver of optical power meter, sufficiently
small.

Fig. 3. Measurement of radiant power of semiconductor laser module

Optical power meter

E ) R : protective resistor
Specimen A SZ @: d.c. ammeter
E : d.c. power supply

5.4.2 For semiconductor laser modules of optical receptacle type Carry out the
measurement of optical output of semiconductor laser module of optical receptacle
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