OPTICAL POWER

METER CALIBRATION GLOSSARY

ABSOLUTE POWER STANDARDS:

The reference photodetectors maintained by the National Institute of Standards and Technology (N.I.S.T.) in Boulder, Colorado.
These reference photodetectors are used to tfransfer optical power calibration to two sets of Secondary Standards maintained
by Tempo Communications Ltd.

ACTIVE SET OF SECONDARY STANDARDS/ACTIVE SECONDARY STANDARD:

The most recently calibrated set of Secondary Standards, which are used to calibrate Working Standards used on the
production floar. An Active Secondary Standard is one of the phofodetectaors in the Active Set of Secondary Standards.

ADAPTER:

A mechanical device enabling the coupling and uncoupling of a connectar. A bulkhead adapter is used to couple two ferminated
cable ends. Aninterface adapteris used to connect a cable to a light source, photodetector, or other device.

AGING OF STANDARDS:

A gradual deviation from specifications due to wear and the deterioration of associated electronic components.

ANSI CERTIFICATE OF CALIBRATION:

A Certificate of Calibration (see below) that includes additional information specified by American National Standards Institute
document ANSI/NCSL Z540. In addition to manufacturer, performance, and traceability information, an ANSI Certificate

of Calibration mustinclude the name and address of the customer and a detailed description of the methods and Waorking
Standards used to perform the calibration. The calibration status of the Working Standards used must also be documented.
Furthermore, an ANSI Certificate of Calibration must include a statement that the certificate or report may not be reproduced,
exceptin full, without written permission from the calibration laboratory.

BACKUP SET OF SECONDARY STANDARDS/BACKUP SECONDARY STANDARD:
The set of Secondary Standards with calibration older than one year, but not exceeding two years. The calibration points of the
Backup Set of Secondary Standards are compared to the Active Set at monthly intervals to verify the accuracy of the latter. A
Backup Secondary Standard is one of the photodetectors in the Backup Set of Secondary Standards.

CALIBRATION CONDITIONS:

The specific conditions under which a calibration factor is associated with a calibration wavelength. The calibration conditions
typically include the centre wavelength and acceptable spectral deviation of the laser source in use; the output power of the
laser source; the reference cable type and length; the type of connectors used to terminate the reference cable, including the
manufacfurer; the interface adapter used; and the ambient temperature and humidity conditions.

CALIBRATION FACTOR:

A number used to correlate the response of a photodetector in a manufactured instrument with the photodetectar response
of a Secondary Standard or Waorking Standard. In instruments manufactured by Tempo calibration factors are stared in non-
valatile memory, and defined for each calibration wavelength.

CALIBRATION WAVELENGTH:

A specifically defined wavelength used during the point calibration of a manufactured instrument. The absolute accuracy
of measurements performed at other than the calibration wavelength may vary, depending on the response linearity of the
photodetectorincorporated in the instrument at that wavelength. Calibration wavelengths are listed below:
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CERTIFICATE OF CALIBRATION:

A document certifying that a manufactured instrument has been calibrated or re-calibrated to conform to published
specifications, and that the calibration is traceable to an established standards bureau, i.e.,, the N.I.5.T. A Certificate of
Calibration includes the following: the name and address of the manufacturer; the model number and description of the
instrument; the instrument serial number; the condition in which the instrument was received and returned, i.e., within
folerance, out of tolerance, or non-operational; the calibration date, interval, and due date for re-calibration; the conditions
under which the instrument was calibrated; the procedures used to perform the calibration; the identity of the calibration

technician; and a signature of an authorized representative of the manufacturer.

CONNECTOR:

A mechanical device that allows an optical fiber or cable to be repeatedly coupled or uncoupled from an interface or another

cable. An optical fiber fitted with connectars is said fo be connectorised aor ferminated.

CONNECTOR REPEATABILITY:

The ability of a connector fo be mated and unmated repeatedly without affecting its attenuation, return loss and other
performance specifications. A lack of repeatability is usually attributable to the inability of a connector to maintain accurate
and consistent alignment of the cores of the optical fibers.

FIBER OPTIC CABLE:

An optical fiber, multiple fibers, or fiber bundles, which may include a jacket and strength members (kevlar, steel, or other
materials), fabricated to meet optical, mechanical, and environmental specifications.

LINEARITY:

The ability of a photodetector to generate electrical current in amounts proportional to the incident wavelength and intensity
of light.

PHOTODETECTOR:

A semiconductor device that converts light energy into an electrical current. The conversion of light energy into electrical
currentis, in principle, proportional and linear with the incident power, which is expressed in Watts. The conversion ratio of a
photodetector is dependent on the wavelength of the light received, therefaore, this wavelength must be precisely defined for a

point calibration (see below) to be valid.

POINT CALIBRATION:

The correlation of electrical current produced by a photodetector, quantified in Amps, with an incident power of light energy,

expressed in Watts, at a single defined wavelength. This photodetector response is expressed in Amps-per-Watt (A/W

SECONDARY STANDARDS:

The reference phoftodetectars maintained by Tempo Secondary Standards are calibrated at regular intervals by the N.I.S.T.
using the Absolute Power Standards maintained by the Institute. Tempo maintains fwo sets of Secondary Standards, each set
contfaining one reference photodetector of Siand InGaAs composifion. Each set of Secondary Standards alternates as Active
and Backup at one-year infervals.

SPECTRAL DEVIATION:

The difference between the actual output wavelength of a light source and its specified wavelength. Spectral deviation is
usually attributable to manufacturing talerances.

UNCERTAINTY:

The margin of error for a calibration or measurement attributable to external causes, such as connector repeatability, ambient
temperature, back-reflections, or spectral deviation from a defined calibration wavelength. Uncertainty will cause slight
variations in optical power measurements unless the conditions and equipment used are identical to those employed during

the calibration of the instrument. Uncertainty is typically expressed in percent (%).

WORKING STANDARDS:

A set of reference optical power meters incorporating photodetectors of Si or InGaAs composition that are calibrated using an
Active Secondary Standard. These reference optical power meters are used to perform a point calibration of manufactured

instruments at specified wavelengths.
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