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About UDT Instruments

HISTORY The early beginnings of UDT Instruments can be traced to 1967 when
a small group of inventors at United Detector Technology (UDT)
began manufacturing the first commercially available transimpedance
amplifiers for planar-diffused and Schottky barrier silicon photosen-
sors. Over the next several years, this same group of people went on
to pioneer leading-edge technological innovations for photometers,
radiometers, fiber-optic power meters and optical position-sensing
instruments. By the early 1980’s, this highly skilled and successful
group grew into an autonomous entity known as UDT Instruments.

Drawing on the momentum generated by UDT's precision photomet-
ric instruments,the company developed an inventive handheld color-
imeter for the growing television and computer peripherals markets.
The development of UDT's SLS9400 colorimeter promises to strength-
en our company'’s position as a leader in precision electro-optics
instrumentation, while meeting the stringent demands of a multitude
of CRT calibration requirements. UDT is poised and ready to excel to
greater technological excellence with only one goal in mind: to meet
and exceed the ever-changing needs of its customers worldwide.

SERVICE We at UDT Instruments stand behind our products and the companies
who use them. For this reason, we continue to service those same
light-measuring instruments that we built twenty years ago. By offer-
ing these services to our customers, both new and established, we
stay involved with our products and extend a personal touch to our
business relationships. We know of no other company in our industry
that hires more qualified sales engineers, people who really under-
stand light measurement principles and practices. By hiring such
knowledgeable engineers, we ensure you that you will get the best
electro-optic instruments to fit your application and budget.

QUAL"‘Y The instrument you receive is certain to be reliable and accurate. We
maintain a Quality program that affects every indicator module, sen-
sor head, and optical accessory we sell. And when it comes time for
re-calibration, upgrades, or repairs, you'll discover that our service and
metrology departments reflect this same commitment to quality and
personalized service.
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TECHNOLOGY

PUBLICATIONS

PROFESSIONAL
SOCIETIES

WARRANTY

UDT Instruments has always been and continues to be at the forefront
of light measurement technology. We hold U.S. and worldwide pat-
ents on our QED products, which are absolute radiometric reference
standards in the visible and near IR spectrum. Our QED-200 product
won a prestigious IR-100 award as one of the 100 most significant
U.S. inventions in 1986. These products were developed in conjunc-
tion with the National Institute of Standards & Technology (NIST) and
the National Physical Laboratory (NPL). UDT Instruments continues to
work with the NIST under Cooperative Research And Development
Agreements (CRADA) in order to develop even more state-of-the-art
products into the 21st Century.

In addition to our comprehensive "Guide To" tutorial series, UDT regu-
larly publishes articles in trade journals and other scientific literature
which we've made available as application notes to explain subtle
details and applications of our technology.

UDT is committed to supporting the industry through its professional
society affiliates. We are proud to be sustaining members of:
+ Society of Photo Optical Instrumentation Engineers (SPIE)
Optical Society of America (OSA)
+ National Association of Broadcasters (NAB)
« Laser Institute of America (LIA)
llluminating Engineering Society of America (IES)
+ Society For Information Display (SID)

UDT also actively participates in the Council for Optical Radiation
Measurement (CORM) and the Commission Internationale I'Eclairage
(CIE).

UDT Instruments warrants that its products are free from defects

in material and workmanship under normal use and service for a
period of one year from the date of shipment from our factory. UDT
Instruments’s obligation under this warranty is limited to the replace-
ment or repair of any product determined to be defective during the
warranty period, provided the product is returned to the factory pre-
paid. This warranty does not apply to any equipment that has been
repaired or altered, except by UDT Instruments, or which has been
subject to misuse, negligence, or accidents. It is expressly agreed
that this warranty will be in lieu of all warranty of merchantability. No
other warranty is expressed or implied. UDT Instruments is not liable
for consequential damages.
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Photometry is the science concerned with
measuring human visual response to light.

Because the eye is a highly complex
organ, this is by no means a simple task. It
involves the meeting of many disciplines:
psychology, physiology, and physics
among them.

Photometry can be said to have become
a modern science in 1924, when the
Commission Internationale de I'Eclairage
(CIE) met to define the response of the
average human eye. The Commission
measured the light-adapted eyes of a siz-
able sample group, and compiled the data
into the photopic curve. Simply stated,
the curve reveals that people respond
strongest to the color green, and are less
sensitive to the spectral extremes, red and
violet.

The eye has an altogether different
response in the dark-adapted state, where-
in it also has difficulty determining color.
This gave rise to a second set of measure-
ments, and the scotopic curve.

Having defined the eye’s spectral response,
CIE sought a standard light source to serve
as a yardstick for luminous intensity. The
first source was a specific type of candle,
giving rise to the terms footcandle and
candlepower. In an effort to improve
repeatability, the standard was redefined
in 1948 as the amount of light emitted
from a given quantity of melting platinum.
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BASIC CONCEPTS

The basic unit of photometry is the lumen, which
is related to its radiometric analog, the Watt, by:

Im =683 xW x VA

Where VA is the relative luminosity, a coefficient
scaled to visual response. Unity occurs at the
eye’s peak response wavelength, 555 nanome-
ters.

Two useful laws in photometry recur: the inverse
square law and the cosine law. The first defines
the relationship between illumination from a
constant-intensity light source and its distance
from a surface. It states that the intensity per
unit-area on the surface, varies in inverse propor-
tion to the square of the distance between the
source and surface, or:

Alm/M2 o 1/Ad2

Accordingly, successive illuminance measure-
ments are only as accurate as the control of
source to surface distance. Further, if illuminance
is known at one distance, it can, barring interfer-
ence, be calculated for any distance.

The cosine law indicates the intensity of light on
a surface of fixed area, varies with incident angle.
In fact, the intensity falls off as the cosine of the
angle. This results because the projected surface
area, in the plane perpendicular to incidence, is
proportionally reduced.

Thus in measurements of environmental lighting,
sensors require cosine correction to account for
off-axis light. Without it, considerable errors will
occur, especially with bright sources at low inci-
dent angles (e.g., windows). This often accounts
for the difference in readings between two pho-
tometers.

The cardinal challenge in photometry is to recre-
ate the spectral response of the human eye. But
electronic sensors have distinct response char-
acteristics which bear no resemblance to the CIE
standard observer. Therefore, these sensors must
be spectrally corrected. Two techniques are con-
ventionally used to accomplish this: wavelength
scanning, and detector/filter matching.

Scanning can be accomplished with discrete-
wavelength, scanning monochromators, or
multi-channel detectors. In either case, the
intensity of a light source is measured wave-
length-by-wavelength, and then the results are
mathematically fitted to the photopic curve.
For this reason, such techniques do not occur in
real time, and require microprocessor control.
Scanning approaches offer high accuracy, but
tend to be costly, and complex to operate.

Optical filtering offers a simple and cost-effec-
tive solution. With only one photo-current signal
to process, single-channel electronics can be
used. Also, recent advances in filter design, and
improvements in solid-state detectors, allow this
method to rival scanning systems for photomet-
ric accuracy.
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