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Because of rapid developments in optical

communications, precise measurements of

light sources oscillation frequency and

wavelength have become necessary.

The MF9630A Optical Wavelength/Frequency

Counter has an accuracy of £0.5 ppm and a C
iriviateispati el + (0. 5 ppm High-Accuracy Measurement
MF9630A brings greater precision than ever

before to the measurement of the oscillation

frequency for frequency division multiplex

communications (FDM) and to the evaluation

of frequency-stabilized light sources.

Optical Wavelength/Frequency Calibration Using The "I, Stabilized He-Ne Laser Light Source
The measurement accuracy of the

MF9630A is determined by comparing son e
MF9630A wavelength measurement to an s | : : 300
iodine-stabilized He-Ne laser zon |

recommended by the CIPM**
(International Metrology Committee) to
define reference meter length. The
uncertainty of the optical wavelength/
frequency for the He-Ne laser source is

I -150

ina

i S A W e o

Wavelength Dev. (fm)
Frequency Dev. (MHz)

10°. When this is measured by the s : ' #so
MF9630A, the error is 70 fm, which is b

small enough compared to the specified o0} 1 : +300
accuracy of £0.5 ppm (approx. 310 fm e R R T T T T T

for every 0.633 le) Number of measurement

* These measurem ents were dor]e under  \MF9630A Measurement repeatability data of iodine-stabilized He-Ne laser
the technical guidance of the National

Research Laboratory of Metrology
(Japan), with a Ne-He laser tuned to the
iodine absorption line [*'l,, 11-band, i
component of R(127)].
The following values were used as the
vacuum wavelength A and frequency v, of
the oscillated He-Ne laser light.

A, =632991398. 1 fm

v =473612214.8 MHz
**IPM: Comité International des Poids et
Mesure
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0.1 pm/12 MHz Ultra-High Resolution

m Principle of operation

The MF9630A uses a Michelson
interferometer to count the number of
intensity fringes in the interference patterns

of both the reference light source and the

light source being measured. It then
determines the wavelength and frequency of
the light source being measured from the
ratio of these numbers.

The MF9630A schematic diagram is shown below.
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One-Touch Selection of Optical Wavelen,

Hz/m key
Alternately switches be
quency and waveleng
The displayed waveler
the wavelength in a va

Display section
The frequency is displayed as a 9 digit
(max.) value, while the wavelength is dis-
played as a 10 digit (max.) value.

Nineth digit becomes effective at AVERAGE
mode when measuring wavelength/fre-
quency of light with <100 MHz spectral
FWHM. The READY lamp comes on when
measurement can be performed.

STANDBY lamp (LED)

Power supply switch

GP-1B LOCAL key

AVERAGE C
When ON, th
Measurement of Wavelength/frequency variation surements s

RELATIVE ON/OFF key, 0.1 V/GHz OUTPUT connector
Used when measuring variations in optical
wavelength/frequency. The value displayed before the
RELATIVE key is pressed becomes the reference value.
Therefore, deviations from this reference value are dis-
played. Moreover, an analog voltage corresponding to
these deviations is output from the rear-panel BNC
connector.

This analog voltage is output at a ratio of 0.1 V/GHz for
both frequency and wavelength measurements to a
maximum of £10 Vdc.

LOCK lever
Set this lever to ON when transporting the
MF9630A to secure the optical unit.

AC power supply input connector
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gth or Frequency Display

Resolution

tween the fre- Automatic Setting of the Number of display 10nm}
h dispiays. digits According to the Characteristics of
ume e the light being Measured nm

RESOLUTION-AUTO/MANUAL key and BLANKING key 100 pm f-

The measurement resolution is determined automatically

from the spectral full width at half maximum (FWHM) of the 10pm

lign to be measured and the number or displayed digits are

set accordingly. Consequently, both incoherent (LED, etc.) 1pmt

and coherent light can be measured at optimum resolution. PR

Also, in the MANUAL mode, the number of digits can be set 0.1pmt Spectrum FWHM
from 4 to 10 via the BLANKING key. (Hz)

L T

A L L i L i
01G 1G 10G 100G 1T 10T 100T

3

Coherent light source  FP-LD LED

Relationship between spectral FWHM and resolution

MONITOR

Alternately switches between optical level and
polarization monitoring mode.

POLARIZATION ADJUST
Adjusts polarization of light to be measured

OPTICAL INPUT

MEASURE ON/OFF key

IN/OFF key

e average of the previous 10 mea-
displayed.

STANDBY switch

Turns internal reference light source ON/OFF. The front
STANDBY LED lights when this switch is ON. Generally,
the internal reference light source must be warmed-up for
about 30 minutes.

Frame grounding terminal

GP-1B address switch

GP-IB connector
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v Measurement Examples
1. LD Bias Current vs. Oscillation Wavelength/Frequency Characteristics

It is known that the LD oscillation
wavelength/frequency changes with the bias b LEEAERTL S PR L AT
current. "
The figure on the right shows the 2 B

wavelength/frequency of a 1.55 pm LD as the ]
bias current is changed in 0.1 mA steps over a é
1 mA range. 2 4 3 { -~
Since the MF9630A has a resolution of 0.1 5 — ligs E
pm, it plays a powerful role in monitoring the £ - Badty
wavelength/frequency of frequency-stabilized
and variable wavelength light sources.

2. Temperature Characteristics of LD Oscillation Wavelength/Frequency
An important factor in frequency-stabilized

light sources is temperature control. 5l e |
The figure on the right shows the variation in £ el =l
wavelength/frequency of 1.55 um LD when its .| *
temperature is changed over a 1°C range, in : "l
0.1°C steps. g
£ =n|
=]}

i =

(L LT =

Bias current—Oscillation wavelength/frequency characteristics

The figure on the right shows the variation in bl i =L

oscillation wavelength/frequency when the LD
temperature is controlled to within £1/100°C. [ , )
-\.-n 'l _.'I"'"J-Il r'-u. 1;‘.. uﬁ"' .-"1I ___.
PSS

LD temperature vs. wavelength/frequency deviations

3. Wavelength/Frequency Variations After Power is Applied

The figure on the right illustrates the oscilla-

tion wavelength/frequency from the moment [
power is applied until characteristics are sta- .k
ble. il

i P I T " — B ——iE b
Wavelength/frequency variations after power is applied
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v Applications

Laser Beam Measurement

When measuring the wavelength/frequency of
collimated light beam sources such as He-Ne
laser, use a laser focusing holder to concen-
trate light at the tip of the optical fiber to be
input to the MF9630A.

www.valuetronics.com
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v Specifications

Ran Wavelength | 0.6 to 1.6 um Modulation signal AM, >5 MHz
ange Frequency 187 to 500 THz Display Frequency 9 digits (LSD 1 MHz)
Optical input level —25to 0 dBm (CW) Wavelength 10 digits (LSD 1 fm)

Applicable light sources

LD, LED, GAS laser, etc.*

Ambient temperature

0° to 40°C (Usable)

Accuracy +0.5 ppm*2 25°+5°C (Spec. meet)
Resolution <0.1 pm* GP-I1B Conforms to IEEE-488. |
Measuring interval <15s Power *Vac +10/-15%, 50/60 Hz
Connector FC-type™ Dimensions and weight 426Wx132.5H%x451D mm, <22 kg

Maximum operating voltage is 250 V.

Please specify a line voltage between 100 and 240 V when ordering.

*I' When spectral FWHM <20 THz (corresponds to approx. 112 and 160 nm for every 1.3 and 1.55 um)

For A = 0.633 um and relative humidity 50%. The accuracy for other wavelength conditions was not investigated, but was confirmed theoretically.

(Using a highly stable light source whose wavelength = 1.53 um and whose frequency stability 5x107¢, the repeatability was shown to be <+0.3 pm)
For accurate measurement, the optical fiber must be a single-mode fiber matched to the wavelength of the DUT.
Built-in reference light source; Frequency stability 1x10-° He-Ne laser.

Depends on FWHM of light source (See the graph on 5 page.)

*4+ Optical connector of standard model is FC-type. For other connectors, please consult nearest Anritsu representative.
(For precise measurements, the optical fiber must be a single-mode fiber that is matched to the wavelength of DUT.)

v Ordering Information

Please specify the model/order no. name and quantity when ordering

Model/Order No. Name Remarks
- Main frame —

MF9630A Optical Wavelength/Frequency Counter

— Standard accessories —

Power cord, 2.5 m: 1pc

F0014 Fuse, 6.3 A: 2 pcs T6.3A250V
WO0591AE MF9630A operation manual: 1 copy

— Optional accessories —
MZ7005A Stand
G001 Rail
JOO56A Optical fiber cord, 1 m For 1.3 ym, 1.55 ym
J0581 Optical fiber cord, 1 m For 0.63 um, 0.85 um
G0046 Laser Focusing Holder Sigma KOHKI (Z-77F)
J0008 GP-IB cable, 2 m: 408JE-102

/inritsu

Specifications are subject to change without notice.

ANRITSU CORPORATION

MEASUREMENT SOLUTIONS

5-10-27, Minamiazabu, Minato-ku, Tokyo 106-8570, Japan
Phone: +81-3-3446-1111

Telex: J34372

Fax: +81-3-3442-0235

e US.A.
ANRITSU COMPANY

North American Region Headquarters
1155 East Collins Blvd., Richardson, Tx 75081, U.S.A.
Toll Free: 1-800-ANRITSU (267-4878)

Phone: +1-972-644-1777

Fax: +1-972-671-1877

® Canada

ANRITSU ELECTRONICS LTD.

Unit 102, 215 Stafford Road West

Nepean, Ontario K2H 9C1, Canada

Phone: +1-613-828-4090

Fax: +1-613-828-5400

® Brasil N

ANRITSU ELETRONICA LTDA.

Praia de Botafogo 440, Sala 2401 CEP 22250-040,
Rio de Janeiro, RJ, Brasil

Phone: +55-21-5276922

Fax: +55-21-537-1456

* UK.

ANRITSU LTD.

200 Capability Green, Luton, Bedfordshire LU1 3LU, U.K.
Phone: +44-1582-433200

Fax: +44-1582-731303

* Germany

ANRITSU GmbH

Grafenberger Allee 54-56, 40237 Disseldorf, Germany
Phone: +49-211-96855-0

Fax: +49-211-96855-55

* France

ANRITSU S.A.

9, Avenue du Québec Z.A. de Courtaboeuf 91951 Les
Ulis Cedex, France

Phone: +33-1-60-92-15-50

Fax: +33-1-64-46-10-65

° [taly

ANRITSU S.p.A.

Via Elio Vittorini, 129, 00144 Roma EUR, ltaly

Phone: +39-06-509-9711

Fax: +39-06-502-24-25

* Sweden

ANRITSU AB

Botvid Center, Fittja Backe 1-3 145 84 Stockholm,
Sweden

Phone: +46-853470700

Fax: +46-853470730

® Spain ]

ANRITSU ELECTRONICA, S.A.

Europa Empresarial Edificio Londres, Planta 1, Oficina 6
C/ Playa de Liencres, 2 28230 Las Rozas. Madrid, Spain
Phone: +34-91-6404460

Fax: +34-91-6404461

® Singapore

ANRITSU PTE LTD.

10, Hoe Chiang Road #07-01/02, Keppel Towers,
Singapore 089315

Phone: +65-282-2400

Fax: +65-282-2533

* Hong Kong

ANRITSU COMPANY LTD.

Suite 719, 7/F., Chinachem Golden Plaza, 77 Mody
Road, Tsimshatsui East, Kowloon, Hong Kong, China
Phone: +852-2301-4980

Fax: +852-2301-3545

* Korea

ANRITSU CORPORATION

14F Hyun Juk Bldg. 832-41, Yeoksam-dong,
Kangnam-ku, Seoul, Korea

Phone: +82-2-553-6603

Fax: +82-2-553-6604~ 5

® Australia

ANRITSU PTY LTD.

Unit 3/170 Forster Road Mt. Waverley, Victoria, 3149,
Australia

Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

* Taiwan

ANRITSU COMPANY INC.

6F, 96, Sec. 3, Chien Kou North Rd. Taipei, Taiwan
Phone: +886-2-2515-6050

Fax: +886-2-2509-5519
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