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(57) Abrége/Abstract:
A wavelength-variable light source apparatus having a wavelength measurement function for measuring the wavelength

characteristic of an object to be measured. In the apparatus, a CPU outputs control signals for controlling components of a light
power meter section via a bus for controlling a light detection operation. When the CPU obtains light detection level data
detected by the light power meter section from light passing through an object to be measured, the CPU stores the light
detection level data for each wavelength in the object to be measured in an RAM and causes a display control section to display
the light detection level on a display section. Further, the CPU executes wavelength analysis processing according to a
wavelength analysis program stored in an ROM, analyzes the light wavelength characteristic of the object to be measured
based on the light detection level data for each wavelength stored in the RAM, and causes the display control section to display

the analysis result on the display section.
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ABSTRACT OF THE DISCLOSURE

A wavelength-variable light source apparatus having a
wavelength measurement function for measuring the wavelength
characteristic of an object to be measured. In the apparatus,
a CPUoutputs control signals for controlling components of alight
power meter section via a bus for controlling a light detection
operation. When the CPU obtains light detection level data
detected by the light power meter section from light passing
through an object to be measured, the CPU stores the light
detection level data for each wavelength in the object to be
measured in an RAM and causes a display control section to display
the light detection level on a display section. Further, the CPU
executes wavelength analysis processing according to a wavelength
analysis program stored in an ROM, analyzes the light wavelength
characteristic of the object to be measured based on the light
detection level data for each wavelength stored in the RAM, and

causes the display control section to display the analysis result

on the display section.
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WAVELENGTH-VARIABLE LIGHT SOURCE APPARATUS

BACKGRQUND OF THE INVENTION

1. Field of the Invention

This invention relates to a wavelength-variable light
source apparatus containing a light power meter and having a
wavelength measurement function for measuring the wavelength
characteristic of an object to be measured.

2. Description of the Related Art

Hitherto, normally a semiconductor laser of an external
resonator type (the semiconductor laser will be hereinafter
referred to as LD) has been used as a wavelength-variable light
source and an optical filter which is a wavelength selection
element has been inserted into an external resonator for providing
single-mode oscillation. The wavelength passing through (or
reflected on) the optical filter is made mechanically variable,
thereby enabling wavelength sweeping in a wilde range.

A light wavelength analysis system is realized which uses
such a wavelength-variable light source and a light spectrum
analyzer in combination for measuring the wavelength
characteristic of an object to be measured and displaying and
analyzing the wavelength characteristic.

Another light wavelength analysis systemis also realized

wherein a wavelength-variable light source and a light power meter
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are connected to a personal computer and are controlled from the
personal computer for measuring the wavelength characteristic of
an object to be measured and displaying and analyzing the
wavelength characteristic on the personal computer.

However, the conventional light wavelength analysis
system comprising a wavelength-variable light source and a light
spectrum analyzer in combination involves the following problem:

With the light spectrum analyzer, i1f an attempt 1s made
to analyze the wavelength of 1light emitted from the
wavelength-variable light source at high resolution, 1t 1s
necessary to take a long focal length of swept light as a
restriction of the structure of the light spectrum analyzer.

Inevitably, the cabinet of the light spectrum analyzer 1s upsized
as compared with the size of the wavelength-variable light source
and improvement in the wavelength resolution 1is limited.
Therefore, it is impossible to build the light spectrum analyzer
in a wavelength-variable light source apparatus and reduce the
costs of the light wavelength analysis system; since the structure
of the light spectrum analyzer itself is complicated, 1t 1is

furthermore difficult to reduce costs of the light wavelength

analysis system.

Further, to measure the wavelength characteristic, the
wavelength to be detected needs to be calibrated between the

wavelength-variable light source and the light spectrumanalyzer,
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thus intricate operation to measurement becomes necessary and
ease of operation needs also be consildered.

With the conventional light wavelength analysls system
comprising a wavelength-variable light source and a light power
meter connected to a personal computer, the personal computer
becomes necessary in addition to the wavelength-variable light
source and the light power meter, thus it is difficult to reduce
the costs of the light wavelength analysilis system.

Further, since the wavelength-variable light source and
the light power meter are controlled from the personal computer
for measuring the wavelength characteristic of an object to be
measured, a restriction that the measurement speed 1s determined
by the control signal transmission speed from the personal
computer to the wavelength-variable light source and the light

power meter occurs and speeding up the wavelength measurement 1s

hindered.

SUMMARY OF THE INVENTION

It is therefore an object of the invention to provide a
wavelength-variable light source apparatus which contains a light
power meter, can speed up wavelength measurement and simplify
measurement operation while maintaining high wavelength
resolution, and has a display function and an analysis function
of the wavelength characteristic of an object to be measured for

providing a light wavelength analysis system at low costs.




10

15

20

CA 02260396 1999-01-29

In order to achieve the above object, according to a first
aspect of the invention, there is provided a wavelength-varliable
light source apparatus comprising: a wavelength-variable light
source section having an external resonance part for externally
resonating emitted light from a semiccnductor laser light source
at a predetermined wavelength and for varying an external
resonance condition in the external resonance part; a control
section for controlling the wavelength in the wavelength-variable
light source section; and a light detection section for allowling
light of each wavelength emitted from the wavelength-variable
light source section to be incident on an object to be measured
and detecting a light output level of output light of each
wavelength emitted from the object to be measured, wherein the
control section analyzes a light wavelength characteristic of the
object to be measured based on the light output level of each

wavelength detected by the light detection section.

Therefore, wavelength measurement can be speeded up and
measurement operation can be simplified while high wavelength
resolution is maintained, and the wavelength-variable light
source apparatus forming a light wavelength analysis system at
low costs can be provided without using a large-sized and eXxpensive
spectrum analyzer, a personal computer for external control, or

the like as in the conventional system.

Further, according to a second aspect of the invention,




10

15

20

CA 02260396 1999-01-29

there is provided a wavelength-variable light source apparatus
comprising: a wavelength-variable light source section having an
external resonance part for externally resonating emitted light
from a semiconductor laser light source at a predetermined
wavelength and for varying an external resonance condition in the
external resonance part; a control section for controlling the
wavelength in the wavelength-variable light source section; and
a light detection section for allowing light of each wavelength
emitted from the wavelength-variable light source section to be
incident on an object to be measured, detecting a light output
level of output light of each wavelength emitted from the object
to be measured, and sending a signal indicating the light output
level to the control section over an exclusive communication line,
wherein the control section has a communication function for
connecting to the light detection section over the exclusive
communication line and analyzes a light wavelength characteristic
of the object to be measured based on the light output level of
each wavelength sent by the light detection section.
Therefore, wavelength measurement can be speeded up and
measurement operation can be simplified while high wavelength
resolution is maintained, and the wavelength-variable 1light
source apparatus forming a light wavelength analyslis system at
low costs canbe provided without using a large-sized and expensive

spectrum analyzer, a personal computer for external control, or




CA 02260396 2001-06-22

the 1like as 1n the conventional system. Further,
transfer of the control signals and the 1light output
level signal between the control section and the light
detection section can be speeded up owing to the

5 exCclusive communication line; the measurement speed can

be more i1ncreased.

According to another aspect of the invention,
there 1s provided a wavelength-variable 1light source

apparatus comprising a wavelength-variable light source

10 section having an external resonance part for externally

resonating emitted light from a semiconductor laser

F
-

light source at a predetermined wavelength and for

varying an external resonance condition in the external
resonance part; a control section for controlling the
15 wavelength 1n sailid wavelength-variable light source

section; and a light detection section for allowing

light of each wavelength emitted from said wavelength-
varliable light source section to be incident on an
object to be measured, detecting a light output level of
20 cutput light of each wavelength emitted from the object
to be measured, and sending a signal indicating the

light output level to said control section; wherein said

control section analyzes a light wavelength

characteristic of the object to be measured based on the

25 light output level of said signal output by said light

detection section without feeding back said signal
indicating the light output level sent from said light

detection section =o said control saction.
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According to a further aspect of the invention,
there 1s provided a wavelength-variable 1light source
apparatus comprising a wavelength-variable light source

section having an external resonance part for externally

resonating emitted 1light from a semiconductor laser

light source at a predetermined wavelength and for
varying an external resonance condition in the external
resonance part; a control section for controlling the
wavelength 1n said wavelength-variable 1light source
section; and a light detection section for allowing
light of each wavelength emitted from said wavelength-
variable light source section to be incident on an
object to be measured, detecting a light output level of

(r—

output light of each wavelength emitted from the object

to be measured, and sending a signal indicating the

light output level to said control section over an
exclusive communication line, wherein said control
section has a communication function for connecting to
said light detection section over the exclusive
communication line wilithout feeding back said signal
1ndicating the light output level sent from said light

detection section to said contrcl section again and

analyzes a light wavelength characteristic of the cbject
to be measured pbasea on the light output level of each
wavelengtnh sent by said light detection section.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanylng drawlngs:
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FIG. 1 1s a block diagram to show the

configuration of a control system c¢f a wavelength-

variable light scurce apparatus in a first embodiment

incorporating the invention; and

FIG. 2 s a block diagram to show the

y—
—

configuration of a control system of a wavelength-

variable light source apparatus in a second embodiment

incorporating the invention.

D DESCRIFTION OF THE PREFERRED EMBODIMENTS

DETATLI

L+J

Referring now to the accompanying drawings,

there are shown preZerred embodiments of the invention.

(First Embodiment)

FIG.1 1S a block dlagram e show the

configuration of a control system of a wavelength-
variable light source apparatus 1 in a first embodiment

incorpeocrating the invention.

First, the configuration of the wavelength-
varliable light source apparatus 1 will be described.

In FIG. 1, the wavelength-variable light source
apparatus 1l comprises a wavelength-variable light source

section 2, a light
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power meter section 3, a wavelength-variable light source block
4, and a display section 5. The wavelength-variable light source
section 2 and the light power meter section 3 are connected to
each other by a bus B and control signals, light detection data,
and the like are transferred therebetween through the bus B.
Light emitted by the wavelength-variable light source block 4
is swept to an object 50 to be measured through anoptical connector
11 and an optical fiber 12, and light passing through the object
50 to be measured is emitted to the light power meter section 3
through an optical connector 13 and an optical fiber 14.

The wavelength-variable light source section 2 comprises
a central processing unit (CPU) 2a, a random access memory (RAM)
2b, a read-only memory (ROM) 2c, a motor control section 2d, and
a display control section 2e, which are connected to the bus B.

The CPU 2a executes wavelength-variable control
processing according to a wavelength-variable control program
stored in the ROM 2c. The CPU 2a outputs a motor control signal
to the motor control section 2d based on a table stored 1n the

RAM 2b and setting the relationship between emitted light

wavelength A and motor rotation move amount (for example, the

number of pulses indicating the move amount of a pulse motor) for
causing the motor control section 2d to rotate and move the pulse

motor in the wavelength-variable light source block 4 for varying

the emitted 1light wavelength A, checks the emitted 1light
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wavelength A based on a position signal (rotary encode signal)

fed back from the motor control section 2d, and stops rotating
and moving the pulse motor.

The CPU 2a outputs control signals for controlling the
components of the light power meter section 3 via the bus B for
controlling the light detection operation. When the CPU Z2a
obtains light detection level data detected Dby the light power
meter section 3 from light passing through the object 50 to be
measured via the bus B, the CPU 2a stores the light detection level
data for each wavelength in the object 50 to be measured in the
RAM 2b and causes the display control section 2e to display the

light detection level on the display section 5.

Further, the CPU 2a executes wavelength analysis
processing according to a wavelength analysis program stored 1n
the ROM 2c, analyzes the light wavelength characteristic of the
object 50 to be measured based on the light detection level data
for each wavelength obtained from the light power meter section
3 and stored in the RAM 2b, and causes the display control section
2e to display the analysis result on the display section 5.

The RAM 2b stores the table setting the relationship

between wavelength A of light emitted from the wavelength-

variable light source block 4 and motor rotation move amount (for
example, the number of pulses indicating the move amount of the

pulse motor) and the like, and forms a work area, required when
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the CPU 2a performs processing, for temporarily storing the light
detection level data, the light wavelength analysis result of the
object 50 to be measured, and the like. The ROM 2c stores the
wavelength-variable control program, the wavelength analysis
S program, and the like, which are executed by the CPU Z2a.

The motor control section 2d supplies a drive signal to
the pulse motor in the wavelength-variable light source block 4
according to the motor control signa.l input from the CPU 2a for

rotating and moving the pulse motor for varying the emitted light

10 wavelength A and receives a rotary encode signal indicating the

rotation and move amount from the pulse motor, then outputs the
rotary encode signal to the CPU Za as a position signal.

The display control section 2e controls the display

contents of the display section 5 based on the display control

15 signal input from the CPU 2a and causes the display section 5> to

display the light detection level for each wavelength in the object

50 to be measured, the analysis result of the light wavelength

characteristic of the object 50 to be measured, and the like.

The wavelength-variable light source block 4 uses an LD

250 of an external resonator type (not shown). The mechanical

position of the reflection plane with respect to a diffraction

grating (not shown) as an optical filter forming an external

resonator is moved by the contained pulse motor, whereby the

external resonance condition is varied and the emitted light

P N L s adaman L AT S S
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wavelength A can be made variable in a wide range (minimum

wavelength A0 to maximum wavelength AMAX) . The emitted light from

the wavelength-variable light source block 4 is emitted to the
external object 50 to be measured as output light through the
optical fiber 12 and the optical connector 1ll. The
wavelength-variable light source block 4 contains an LD drive

section (not shown) for generating a drive current for driving

the LD.

The display section 5is formedof a cathode-ray tube (CRT),

a liquid crystal display panel, or the like and 1s controlled by
the display control section 2e for displaying the light detection
level for each wavelength in the object 50 to be measured, the
analysis result of the light wavelength characteristic of the
object 50 to be measured, and the like.

The light power meter section 3 comprises an A/D converter
3a, an amplification section 3b, and a light detection element
3c, which are connected to the bus B common €O the

wavelength-variable light source section 2.

The emitted light from the wavelength-variable light
source block 4 passes through the object 50 to be measured and
is incident on the light detection element 3c via the optical
connector 13 and the optical fiber 14. The light detection
clement 3c receives the incident light and converts the light 1nto

a light detection signal at a predetermined voltage level 1n

_10_
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response to the light strength received with the light reception
sensitivity characteristic responsive to the wavelength of the
light, then outputs the 1light detection signal to the
amplification section 3Db.

The amplification section 3b amplifies the light
detection signal input from the light detection element 3cCc at a
predetermined amplification factor based on a control signal
input from the CPU 2Za in the wavelength-variable light source
section 2 via the bus B and outputs the amplified light detection
signal to the A/D converter 3a.

The A/D converter 3a converts the light detection signal
input from the amplification section 3b from analog formtodigital
form based on a control signal input from the CPU 2a 1n the
wavelength-variable light source section 2 via the bus B and
outputs the conversion result to the CPU 2a as the light detection
level data indicating the light detection level.

The object 50 to be measured 50 1s set to measure the light
wavelength characteristic of an optical filter, a communication
optical fiber, or the like, for exanple.

Next, the operation of the wavelength-variable light
source apparatus 1 in the first embodiment will be described.

In the wavelength-variable light source apparatus 1 in
FIG. 1, first the CPU 2a in the wavelength-variable light source

section 2 executes wavelength-variable control processing

F R a—" g Jp S R T e e LT Sty Ayt - - * 4w et ¢ AL SRR RRArd Ve amrubAr o inn sty
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according to the wavelength-variable control program stored in

the ROM 2¢c and outputs a motor control signal to the motor control
section 2d so as to set initial wavelength A0 based on the table
stored in the RAM 2b and setting the relationship between emitted
light wavelength A and motor rotation move amount. The motor

control section 2d outputs a drive control signal to the
wavelength-variable light source block 4 based on the motor
control signal input from the CPU 2a for starting to rotate and
move the pulse motor in the wavelength-variable light source block
4 to the initial position of the pulse motor. AL this time, 1n
the wavelength-variable light source block 4, the mechanical
position of the reflection plane with respect to the diffraction
grating forming the external resonator is moved to the initial
position by the pulse motor, whereby the external resonance
condition is initialized and a predetermined drive current 1s

supplied from the LD drive section to the LD, whereby light of

the initial wavelength A0 based on the initial external resonance
condition is emitted to the object 50 to be measured through the

optical fiber 1Z2.

The CPU 2a checks that the emitted light becomes the

initial wavelength A0 based on the position signal (rotary encode

signal) input from the motor control section 2d, and stops drive

control in the motor control section zd. AC this time, the light
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power meter section 3 detects the light detection level of the
light passing through the object 50 to be measured corresponding
to the wavelength A0 and outputs the light detection level data
to the CPU 2a, which then stores the light detection level data
in the RAM 2b and causes the display control section 2e to display
the light detection level of the wavelength A0 in the object 50

ro be measured on the display section 5based on the light detection

level data.

Next, when the CPU 2a outputs a motor control signal to

rhe motor control section 2d so as to change from the initial
wavelength A0 to an arbitrary variable wavelength Al based on the
rable stored in the RAM 2b and setting the relationship between
the emitted light wavelength A and motor rotation move amount,

rhe motor control section 2d outputs a drive control signal to
the wavelength-variable light source block 4 for starting to
rotate and move the pulse motor 1in the wavelength-variable light

source block 4 to the set position corresponding to the wavelength

Al.

At this time, in the wavelength-variable light source
block 4, the mechanical position of the reflection plane wilth
respect to the diffraction grating forming the external resonator

is moved from the initial position to the set position

corresponding to the wavelength Al by the pulse motor, whereby

_13_
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the external resonance condition is set to the wavelength Al state

and a predetermined drive current is supplied from the LD drive

section to the LD, whereby light of the wavelength Al based on

the external resonance condition of the wavelength Al is emitted
5 to the external object 50 to be measured through the optical fiber

12.

The CPU 2a checks that the emitted light becomes the

wavelength Al based on the position signal (rotary encode signal)

input from the motor control section 2d, and stops drive control
10 in the motor control section 2d. At this time, the light power
meter section 3 outputs the light detection level data of the l11ght

passing through the object 50 to be measured corresponding to the
wavelength Al to the CPU 2a, which then causes the display control
section 2e to display the light detection level of the wavelength
15 Al in the object 50 to be measured on the display section > based

on the light detection level data.

Thus, the CPU 2a in the wavelength-variable light source

section 2 executes the wavelength-variable control processing,

thereby varying the wavelength A of the light emitted from the

20 wavelength-variable 1light source block 4 at predetermined

wavelength intervals based on the table stored in the RAM 2b and

setting the relationship between the emitted light wavelength A
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and motor rotation move amount and causing the emitted light of
each wavelength to pass through the object 50 to be measured.

The CPU 2a stores the light detection level data of each
wavelength detected by the light power meter section 3 from the
light of each wavelength passing through the object 50 to be
measured in the RAM 2b and causes the display control section 2e
to display the light detection level of each wavelength on the
display section 5.

Next, the CPU 2a in the wavelength-variable light source
section 2 executes the wavelength analysis processing according
to the wavelength analysis program stored 1n the ROM 2c¢ and
analyzes the transmission characteristic of each wavelength of
an optical filter, a communication optical fiber, or the like,
as the object 50 to be measured based on the light detection level
data of each wavelength stored in the RAM 2b, then stores the
analysis result in the RAM 2b and causes the display control
section 2e to display the analysis result on the display section
5.

As described above, the wavelength-variable light source
apparatus 1 in the first embodiment contains the light power meter
section 3 and the display section 5 for displaying information
and the CPU 2a in the wavelength-variable light source section
» has the wavelength-variable control processing function and the

wavelength analysis processing function and enables displaying

....15_
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of the light detection level and the wavelength analysis result

1n each wavelength of the object 50 to be measured on the display

section 5. Thus, the wavelength measurement can be speeded up

and the measurement operation can be simplified while high
5 wavelength resolution is maintained.

Therefore, a wavelength-variable light source apparatus
forming a light wavelength analysis system at low costs can be
provided wilthout using a large-sized and expensive spectrum
analyzer, a personal computer for external control, or the like

10 as 1in the conventional system.

(Second Embodiment)

FIG. 2 1s a block diagram to show the configuration of
a control system of a wavelength-variable light source apparatus
20 1n a second embodiment incorporating the invention. Parts

15 1dentical with or similar to those previously described with
reference to FIG. 1 are designated by the same reference numerals
in FIG. 2 and will not be described again.

First, the configuration of the wavelength-variable
light source apparatus 20 will be described.

20 In FIG. 2, thewavelength-variable 1l1ght source apparatus
20 comprises a wavelength-variable light source section 21, a
light power meter section 22, a wavelength-variable light source
block 4, and a display section 5. The wavelength-variable light

source section 21 and the light power meter section 22 are
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connected to each other by a communication line C and control
signals, light detection data, and the like are transferred
therebetween over the communication line C.

The wavelength-variable 1light source section 21
comprises a CPU 21a, an RAM 21b, an ROM 21c, amotor control section
21d, a communication control section 21f, and a display control

section 2le, which are connected to a bus B.

The CPU 2la executes wavelength-variable control
processing according to a wavelength-variable control program
stored in the ROM 2c. The CPU 21a outputs a motor control signal
to the motor control section 21d based on a table stored 1in the

RAM 21b and setting the relationship between emitted 1light

wavelength A and motor rotation move amount (for example, the

number of pulses indicating the move amount of a pulse motor) for
causing the motor control section 21d to rotate and move the pulse

motor in the wavelength-variable light source block 4 for varying

the emitted light wavelength A, checks the emitted 1light

wavelength A based on a position signal (rotary encode signal)

fed back from the motor control section 21d, and stops rotating

and moving the pulse motor.

When the CPU 2la obtains light detection level data

detected by the light power meter section 22 from light passing

through the object 50 to be measured over the communication line

- 17 -
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C through the communication control section21f, theCPUZla stores
the light detection level data for each wavelength in the object
50 to be measured in the RAM 21b and causes the display control
section 2le to display the light detection level on the display
section 3.

Further, the CPU 2la executes wavelength analysis
processing according to a wavelength analysls program stored 1n
the ROM 21c, analyzes the light wavelength characteristic of the
object 50 to be measured based on the light detection level data
for each wavelength obtained from the light power meter section
22 and stored in the RAM 21b, and causes thedisplay control section
2le to display the analysis result on the display section 5.

The RAM 21b stores the table setting the relationship

between wavelength A of light emitted from the wavelength-

variable light source block 4 and motor rotation move amount (for
example, the number of pulses indicating the move amount of the
pulse motor) and the like, and forms a work area, required when
the CPU 21la performs processing, for temporarily storing the light
detection level data, the light wavelength analysis result of the
object 50 to be measured, and the like. The ROM Zlc stores the
wavelength-variable control program, the wavelength analysis
program, and the like, which are executed by the CPU 21a.

The motor control section 21d supplies a drive signal to

the pulse motor in the wavelength-variable light source block 4

_18...
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according to the motor control signal input from the CPU Zla for

rotating and moving the pulse motor for varying the emitted light

wavelength A and receives a rotary encode signal indicating the

rotation and move amount from the pulse motor, then outputs the
rotary encode signal to the CPU 2la as a position signal.

The communication control section 21f transfers the
control signals, light detection level data, and the like, to and
from a communication control section Z2a i1n the light power meter
section 22 over the communication line C as 1instructed by the CPU
21a.

The display control section 2le controls the display
contents of the display section 5 based on the display control
signal input from the CPU 2la and causes the display section >
to display the light detection level for each wavelength in the
object 50 to be measured, the analysis result of the 1light
wavelength characteristic of the object 50 to be measured, and
the like.

The light power meter section 22 comprises the above-
mentioned communication control section 22a, a CPU 22b, an A/D

converter 22c, an amplification section 22d, and a light detection

element 22e, which are connected to a bus B.

The communication control section 22a transfers the
control signals, light detection level data, and the like, to and

from the communication control section 21f in the wavelength-

_.19._
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variable light source section 21 over the communication line C
as instructed by the CPU 22b.

The CPU 22b outputs control signals for controlling the
components of the light power meter section 22 for controlling
the light detection operation and instructs the communication
control section 22a to transmit the light detection level data
input from the A/D converter 22¢ to the wavelength-variable light
source section Z21.

The emitted light from the wavelength-variable light
source block 4 passes through the object 50 to be measured and
is incident on the light detection element 22e via an optical
connector 13 and anoptical fiber 14. The light detection element
22e receives the incident l1ight and converts the light into a 11ght
detection signal at a predetermined voltage level 1n response to
the light strength received with the light reception sensitivity
characteristic responsive to the wavelength of the light, then
outputs the light detection signal to the amplification section
22d.

The amplification section 22d amplifies the 1light
detection signal input from the light detection element 2ZZe at
a predetermined amplification factor based on a control signal
input from the CPU 22b and outputs the amplified light detection

signal to the A/D converter 22cC.

The A/D converter 22c converts the light detection signal
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input from the amplification section 22d from analog form to
digital form based on the control signal input from the CPU 22b
and outputs the conversion result to the CPU 22b as the light
detection level data indicating the light detection level.
Next, the operation of the wavelength-variable light
source apparatus 20 in the second embodiment will be described.
In the wavelength-variable light source apparatus 20 1n
FIG. 2, first the CPU 21a in the wavelength-variable light source
section 21 executes wavelength-variable control processing
according to the wavelength-variable control program stored 1n

the ROM 21c and outputs a motor control signal to the motor control

section 21d so as to set initial wavelength A0 based on the table

stored in the RAM 21b and setting the relationship between emitted
light wavelength A and motor rotation move amount. The motor

control section 21d outputs a drive control signal to the
wavelength-variable light source block 4 based on the motor
control signal input from the CPU 2la for starting to rotate and
move the pulse motor in the wavelength-variable light source block
4 to the initial position of the pulse motor. At this time, 1n
the wavelength-variable light source block 4, the mechanical
position of the reflection plane with respect to a diffraction
grating forming an external resonator is moved to the initial
position by the pulse motor, whereby the external resonance

condition is initialized and a predetermined drive current 1s
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supplied from the LD drive section to the LD, whereby light of

the initial wavelength A0 based on the initial external resonance
condition is emitted to the object 50 to be measured through the

optical fiber 12.

The CPU 2l1la checks that the emitted light becomes the

initial wavelength A0 based on the position signal (rotary encode

signal) input from the motor control section 21d, and stops drive
control in the motor control section 21d. At this time, the light
power meter section 22 detects the light detection level of the

light passing through the object 50 to be measured corresponding

to the wavelength A0 and outputs the light detection level data

from the CPU 22b in the light power meter section 22 through the
communication control section 22a to the communication control
section 21f in the wavelength-variable light source section 21.
Then, the CPU 21la in the wavelength-variable light source section
21 stores the light detection 1level data recelived at the

communication control section 21f in the RAM 21b and causes the

display control section 2le to display the light detection level
of the wavelength A0 in the object 50 to be measured on the display

section 5 based on the light detection level data.

Next, when the CPU 21a outputs a motor control signal to

the motor control section 21d so as to change from the initial

wavelength A0 to an arbitrary variable wavelength Al based on the

_22_
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table stored in the RAM 21b and setting the relationship between

the emitted light wavelength A and motor rotation move amount,

the motor control section 21d outputs a drive control signal to
the wavelength-variable light source block 4 for starting to
5 rotate and move the pulse motor in the wavelength-variable light

source block 4 to the setup position corresponding to the

wavelength Al.

At this time, in the wavelength-variable light source
block 4, the mechanical position of the reflection plane with
10 respect to thediffraction grating forming the external resonator

is moved from the initial position to the setup position

corresponding to the wavelength Al by the pulse motor, whereby

the external resonance condition is set to the wavelength Al state

and a predetermined drive current 1is supplied from the LD drive

15 section to the LD, whereby light of the wavelength Al based on

the external resonance condition of the wavelength Al is emitted

to the external object 50 to be measured through the optical fiber

12.

The CPU 21la checks that the emitted light becomes the

20 wavelength Al based on the position signal (rotary encode signal)

input from the motor control section 21d, and stops drive control
in the motor control section 21d. At this time, the CPU 22b in

the light power meter section 22 transmits the light detection
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level dataof the light passing through the object 50 to be measured

corresponding to the wavelength Al through the communication

control section 22a to the communication control section 21f 1in
the wavelength-variable light source section 21. Then, the CPU
2la in the wavelength-variable light source section 21 stores the
light detection level data received at the communication control

section 21f and causes the display control section 2le to display
the light detection level of the wavelength Al in the object 50

to be measured on thedisplay section S based on the light detection

level data.

Thus, the CPU 21a 1n the wavelength-variable light source

section 21 executes the wavelength-variable control processing,

thereby varying the wavelength A of the light emitted from the

wavelength-variable 1light source block 4 at predetermined

wavelength intervals based on the table stored in the RAM 21b and

setting the relationship between the emitted light wavelength A

and motor rotation move amount and causing the emitted light of
each wavelength to'pass through the object 50 to be measured.

The CPU 21a stores the light detection level data of each
wavelength detected by the light power meter section 22 from the
light of each wavelength passing through the object 50 to Dbe
measured in the RAM 21b and causes the display control section

2le to display the light detection level of each wavelength on

_24_
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the display section 5.

Next, the CPU 21a in the wavelength-variable light source
section 2 executes the wavelength analysis processing according
to the wavelength analysis program stored 1n the ROM Z21c and
analyzes the transmission characteristic of each wavelength of
an optical filter, a communication optical fiber, or the like,
as the object 50 to be measured based on the light detection level
data of each wavelength stored in the RAM 21b, then stores the
analysis result in the RAM 21b and causes the display control
section 2le to display the analysis result on the display section
5.

As described above, the wavelength-variable light source
apparatus 20 in the second embodiment contains the light power
meter section 22 and the display section 5 for displaying
information and the CPU 2la in the wavelength-variable light
source section 21 has the wavelength-variable control processing
function and the wavelength analysis processing function and
enables displaying of the 1light detection level and the wavelength
analysis result in each wavelength of the object 50 to be measured
on the display section 5. Thus, the wavelength measurement can
be speeded up and the measurement operationcanbe simplifiedwhile

high wavelength resolution i1s maintained.

Therefore, a wavelength-variable light source apparatus

forming a light wavelength analysis system at low costs can be
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provided without using a large-sized and expensive spectrum
analyzer, a personal computer for external control, or the like
as in the conventional system.

The wavelength-variable light source apparatus 20 1n the
second embodiment contains the wavelength-variable light source
section 21 and the light power meter section 22 connected by the
exclusive communication line C for transferring the control
signals and the light detection level data between the CPU 21la
in the wavelength-variable light source section 21 and the CPU
22b in the internal light power meter section 22 through the
communication control sections 21f and 22a connected to the
exclusive communication line C, so that the measurement speed can
be more increased as the communicaticn therebetween 1s speeded
up.

According to the wavelength-variable 1light source
apparatus of the invention, the wavelength measurement can be
speeded up and the measurement operation can be simplified while
high wavelength resolution 1s maintained; the wavelength-
variable light source apparatus forming a light wavelength
analysis system at low costs can be provided without using a
large-sized and expensive spectrum analyzer, a personal computer

for external control, or the like as in the conventional system.
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WHAT IS CLAIMEL IS:

Aamma an o

1. A wavelength-variable light source apparatus
comprising:
a wavelength-variable light source section

having an external resonance part for externally

resonating emltted 1light from a semiconductor laser

light source at a predetermined wavelength and for
varying an external resonance condition in the

external resonance part;
a control section for controlling the wavelength

1n said wavelength-variable light source section; and

a light detection section for allowing light of

each wavelength emitted from said wavelength-variable
light source section to be incident on an object to

pe measured, detecting a light output level of output

light of each wavelength emitted from the object to

pe measured, and sending a signal indicating the
li1ght output level to said control section;

wherein sald control section analyzes a light
wavelength characteristic of the o©object to be
measured based on the light output level of said
signal output by salid light detection section without
feeding back said signal indicating the light output

level sent from said light detection section to said

control section.
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2. The wavelength-variable 1light source apparatus
as claimed 1n claim 1, wherein said control section
displays the light output level of each wavelength

and the analysilis result of the 1light wavelength

characteristic of the object to be measured on a

display section.

3. A wavelength-variable 1light source apparatus
comprising:

3 wavelength-variable light source section

having an external resonance part for externally

resonating emitted light from a semiconductor laser

light source a: a predetermined wavelength and for

varying an external resonance condition in the

external resonance part;

a control section for controliling the wavelength

1n salid wavelength-variable light source section; and
a light detection section for allowing light of
each wavelength emitted from said wavelength-variable

light source section to be incident on an object to

pe measured, detecting a light output level of output

light of each wavelength emitted from the object to

pe measured, and sending a signal indicating the

light output level to said control section over an

exclusilive communlication line,

wherelin said control section has a communication

function for c¢onnecting to said light detection
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section over the exclusive communication line without
feeding back sald signal indicating the light output
level sent from said light detection section to said
contro. section agaln and analyzes a light wavelength
characteristic 2f the object to be measured based on
the light outpuat 1level of each wavelength sent by

sald light detection section.

4, The wavelength-variable 1light source apparatus
as claimed 1n c¢laim 3, wherein said control section
displays the 1l.ght output level of each wavelength
and the analysis result of the light wavelength

characteristic of the object to be measured on a

display section.
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