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Is The Home Computer Fad Over?

“We'll put a computer in every home” was the motto
of the mass merchandisers as they visualized the
money to be made in microcomputers. They did
-succeed in placing a lot of low-cost computers in
. homes, but many of these computers are now
gathering dust in the closet and the home computer
market is stumbling. What went wrong? Is there
really a place for a computer in every home?

It is common to make marketing errors in a rapidly
exploding area such as we have seen in the recent
microcomputer field. Typically, the field is started by
technically involved individuals with a strong
~ entrepreneurial  spirit. These  people  are
knowledgeable of the field, and put out a product well
suited for other people with similar interests. These
little businesses are often successful because they
understand the product and the people who will be
using the it. As the market grows, it attracts the
attention of venture capitalists who make spectacular
profits thru investment in some of these young
companies. Of course, some also lose their
investment, but this is little noticed in a rapidly
- expanding market.

Eventually the established large corporations
decide that they should jump into the market and
skim off the fantastic profits which those upstarts
with no business experience have been rolling up. It
is obvious that if those businesses started in a garage
with no business experience and little capital can
. make such large profits, then the large corporations
with years of experience, lots of money, and dozens of
vice-presidents, can surely do even better. Or is it?

The original microcomputer related businesses
supplied products for a reasonably well defined
market. They were used by hobbyists, small
businesses, technically advanced people, and for
games. These people either had some use in mind for
the computer, or they purchased it for the challenge
and the opportunity to learn about something new.
Early products were designed by technicians for
technically orientated people, and sold well even
though the products were clumsy and hard to use.
The early buyers were willing to put up with poor
documentation and hard to use programs because
they really wanted to use the computer, and they had
some kind of use for it.

Editor’s Page

When big business discovered the micro and
decided that there should be a computer in every
home, some people wondered what everybody was
expected to do with all those computers. The answer
was that they could play games, balance their
checkbook, and write letters. The computer industry
failed to realize that playing games only lasts so long,
and that vast numbers of the population rarely write
letters and don’t even have a checking account.
Industry should have taken a look at what people are
doing without a computer, and presented a product
that would help people do these things better.
Someone whose only interest is spending their
evenings in front of the boob tube with a six pack is
not very likely to make use of a computer, while
someone who is active in other interests will probably
make use of a well designed computer/software
package designed around their interests.

The computer industry has been so busy
developing home computer products that they have
not had the foresight to realize that before computers
can be really useful (or essential) in the home, they
must first create the the need as well as the software
to fill the need. Up to now, most computer
applications have been designed either for people
interested in computers or for businesses. Now is the
time to develop uses for the average home.
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OPTOELECTRONICS

by Roger Johnson

Light is playing a role of ever increasing importance in
the field of electronics. In order to learn how to use opto-
electronic devices, it is essential to understand some of the
characteristics of light. Once these fundamentals are known,
. they will aid in the understanding and design of opto-
electronic circuitry. At the end of this article you will find
several good references available at no or low cost. I believe
these are the finest aids available to the designer of good,
practical opto-electronic circuits.

Light is electromagnetic (EM) energy that humans are
capable of detecting. Other portions are invisible to us, but
are capable of being detected by antennas, solid state
crystals, or by thermal means. All EM energy consists of
packets of energy called photons. Photons are best thought
of as particles of energy with wave-like properties. To go
into deeper discussion of this wave-particle duality would be
to go beyond the scope of this article. The interested reader
will find plenty of history and an account of the discovery of
the photon in any good college physics text.

Since EM energy travels at the speed of light, there is the
familiar equation which relates to all wave propagation. It
is:
¢ = speed of light in meters/sec
f = frequency in Hz
) =wavelength in meters

c=fxX

In most application literature you will find wavelength given
in units of nanometers, microns, or Angstroms. The
relationship between these units is:

1 nanometer is 10 meters, abbreviated nm
1 micron is 10® meters, abbreviated u
1 Angstrom is 107° meters, abbreviated A

Humans see in the wavelength region ranging from 350
nm (violet) to 700 nm (red). There are other units of interest
when describing light or EM waves. One is intensity.
Because EM energy radiates spherically from a source, it is
important to distinguish between the total power of the
source, and how much is radiated in a given direction in
space and intercepted by a detector. Names and definitions
have been established for use in the field of optics, and are
encountered in product literature. We will first direct our
attention toward understanding these definitions. Units in
the radiometric system measure how a perfect instrument
detects EM energy, and photometric units measure how
humans detect it. See table 1.

Let us now pictorially describe how each of the
radiometric units are established. In Fig 1 we show a 1W

RADIOMETRIC UNITS

Name Description Units
Radiant power rate of transfer of radiant watts (W)
energy
Irradiance radiant power per unit area W/cm?

incident upon or leaving a
surface

radiant power from a point W/sr
source per unit solid angle.
Another name for solid angle is
steradians (sr)

Radiant intensity

Radiance radiant power incident upon or  W/sr/cm?
lsaving a surface per unit solid

angle per unit area

PHOTOMETRIC UNITS

rate of transfer of luminous
energy

Luminous fiux lumens (im)

luminous flux per unit area Im/cm?

incident upon or leaving a

Hiuminance

luminous flux from a point im/sr=candela
source per unit solid angle (cd)

Luminous intensity

Luminance luminous flux incident upon or  Im/sr/cm?

surface |

leaving a surface per unit solid
angle per unit area
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point source radiating EM energy into space. For the time
being, let's assume that it is operating at one particular
wavelength. You will see later how complicated it gets if
this assumption is not made. In Figure 2 we show a detector
at some distance R away from the source. The irradiance at
this point is the total power divided by the area of a
conceptual sphere of this radius. That gives power per unit
area. Note how irradiance falls off as 1 over the distance
squared. In Figure 3 the idea of “solid angle” is presented.
Here a cone with its apex at the source is drawn. Solid angle
is defined as the cone generated by a line passing through
the apex and a point that is moved along the surface of the
sphere that is generated. The solid angle, which is measured
in units called steradians, is equal to the area intercepted by
this cone in this imaginary unit (R = 1) sphere. Thus the total
solid angle around a point in space is 4pi steradians. For our
1W source, the radiant intensity is 1W/4pi steradians. Note
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S = 1W output at one frequency.

Figure 1

that this definition does not depend on distance.

It turns out that it is useful in opto-electronics to be able
to calculate the solid angle that a receiver or detector
“subtends.” There is a simple equation derived from calculus
and the definition of solid angle that gives solid angle in

terms of the more common linear angle. Figure 4 shows how
it is used. The solid angle that an object subtends is:

8= the angle in radians
¥=Te, Y= the solid angle in steradians

This is an approximation that is good if we are at least ten
detector dimensions away from the source. This is almost
always the case in communications via optics anyway. This
formula is accurate to within 1% for cone half-angles of less
than 20 degrees and to within 1% for cone half-angles of less
than 6 degrees. Be sure to note how the half-angle is
described and used in Figure 4. This is a very commonly

-

A = 4TIR?

- W

lrradiance = - —
A 4TR?

Figure 2
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used term in opto-electronics and is widely used in fiber
optics.

The photometric units seem almost identical and you
might well wonder why. As I stated before, photometric
quantities are not strictly physical, but invlove how humans
detect light. For example, humans “see” some wavelengths
better than others. For two sources having the same power
output but operating at different wavelengths, one will seem
brighter than the other. Figure 5 shows the internationally
accepted eye response curve for humans. Note how poorly
red is seen compared to green. Now you can see why it is so
complicated to convert back and forth between radiometric
and photometric units; if the source operates over a large
range of wavelengths, then you must “weight” every
wavelength with its appropriate response. With the aid of a
computer, you might be able to calculate the response every
0.1nm. The sum would be the total response, but it would be
a tedious task.

An arbitrary standard has been established for
photometric units. These are the units routinely used in

: A

vertex at 0,0,0
$
Y

The point on top of cone is
distance R away from vertex.
R is taken as 1 for simplicity.

Y

Solid angleVin steradians equals the area of the top of the cone.
Since R =1, then 4TT is the largest steradian value possible.

l Figure 3

opto product literature. 80 candela (cd) is defined as the
luminous intensity of one square centimeter of platinum at
solidification (2315 degrees Centigrade). By definition, this is
equal to:
1 candela (ed) = 1 lumen per steradian
also,
1 lux = 0.0001 lumens per square ¢cm
We will now leave this seemingly bewildering world of
units. Optical engineers spend a lot of time designing
sources and detectors with specified optical characteristics,
and even they sometimes get units and definitions confused.
But there has been a purpose in exposing you to these







