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here sure are several lively

discussions now going on in

the sci.energy.hydrogen web

newsgroup. Proponents feel
that solar electric panels generating
compressed hydrogen gas are their
way to go for "energy independent”
personal vehicles. Sadly, they seem
to positively refuse to look at all the
fundamental numbers or even at the
extensive work that has gone before.
While accusing those trying to help
as being "too negative" or "getting
paid by the oil companies’.

Well, in the first place, not one net
watt of non-hydro solar electricity
has ever been generated! The energy
costs of the research, making up the
cells, supporting the cells, interfacing
them, and paying for your land, time,
and labor involved has yet to even
remotely approach breakeven.

Inherently low efficiency limits of
today’s cells make hitting breakeven
a daunting task. Only recently has the
energy efficiency of cell manufacture
even gotten addressed. Thus, all of
today’'s solar cells are paid for by oil
or gasoline in disguise.

The magic breakeven number is
somewhere around a fully burdened
eight cents per kilowatt hour. So far,
solar electricity is far too valuable to
waste on hydrogen apps. The energy
in electricity is also of amuch higher
"quality" than in hydrogen. Because
you can do more things with it and
do so a lot more efficiently. Thus,
changing from solar electric back to
hydrogen can be a giant step in the
wrong direction down the "exergy"
chain. And a bad scene.

Further, there simply is not enough
gross energy storage (3.5 watt hours
per STP liter) in hydrogen gas to let
you safely and cheaply gain enough
vehicle range to be useful. You are
talking hundreds of feet, not miles.

At least when unliquified at sane
pressures. Decent storage remains the
crucially limiting hydrogen problem.

Two key points which | might
have mentioned a time or two before:
An hour in the library (or on the web)
is worth a month of lab time.
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And science works by standing on
the shoulders of giants. So, ignoring
what has gone before is sheer lunacy.
Especially in fields with hundreds of
years of history.

Realistic personal transportation
alternatives are now at www.rmi.org
and maybe at www.homepower.com.
More on hydrogen can be linked at
my www.tinaja.com/h2gas01.html

WE' |l see details on a very exciting
new hydrogen storage development
below. One that just might make it all
happen. But first, let’s turn to some
interesting "new" developments in
video displays...

Sub-Pixel Resolution

The old original Apple Il computer
used a sneaky display trick that could
be called sub-pixel resolution. Which
could get used to double the apparent
screen content in certain hires modes.
For instance, a green half-pixel and a

purple half-pixel could get combined
into afull white pixel. Details can be
found way on back in my Enhancing
Your Apple 11, Vol 1, plus numerous
other places. Variations on this trick
have recently been rediscovered and
promise to very much improve the
apparent small text legibility of both
laptops and dynabooks.

In fact, subpixel positioning just
may be the "enabling technology"” to
finally blow conventional print media
out of the water. Especially when it
gets combined with other tricks.

Microsoft calls their "new" take on
subpixel tricks ClearType. The critics
promptly relabeled it HypeType. But
you are certain to see lots of variants
coming up. Apple Il pioneer Steve
Gibson has his outstanding tutorial
and sample website up on subpixel
schemes at grc.com/cleartype.htm
Including freebie interactive software
demos you can explore for yourself.

When ANTI-ALIASING, each pixel gets replaced with a weighted average of
adjacent bits according to a rule matrix such as...
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bitmapped

Anti-aliasing works quite well to remove the "jaggies" out of graphics, but tends
to blur and lighten smaller text. Anti-aliasing is easily done late in the display
process and is largely independent of content.

When GRAYSCALING, each pixel gets replaced with the amount of gray that
each individual pixel represents. Special and often custom bitmapped fonts are
required for the obvious grayscaling benefits.

AAA

anti-aliased

grayscaled

Fig. 1 — ANTI-ALIASING AND GRAYSCALING are two older methods to
improve small text appearance on most video displays.
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bitmapped

With SUBPIXEL techniques, each individual red, green, or blue pixel sub
element gets treated as an individually addressable and position sensitive
entity. As you can see, the apparent resolution improvement is dramatic.
Especially when combined with custom grayscaled fonts.

The concept works because the eye is much better at resolving brightness than
color. Subpixel techniques apply mainly to landscape LCD displays used for
laptops and dynabooks. Exact color sequence must be known and matched.

subpixel

subpixel +
grayscaled

Fig. 2 — "NEW" SUBPIXEL SCHEME promises to dramatically improve small
text on certain LCD displays. Individually addressable color elements of a

known sequence are required.

Plus links to other sub-pixel sites.

One older way of improving your
display resolution is by anti-aliasing.
With anti-aliasing as it typically gets
done, you create a weighted average
of adjacent pixels using a low pass
filtering process.

Replacing all the blacks and whites
with varying grey levels allows your
text to be shown in a more pleasing
manner. The artifacts created by any
sampling are usually at rather high
frequencies. Spatial low pass filtering
thus favors the original content.

As Adobe Acrobat has shown us,
an anti-aliasing often improves your
legibility and appearence of smaller
text. But often at the cost of getting
somewhat gray and blurry.

Figure one shows us the basics of
anti-aliasing. In general, your normal
spatial low pass anti-aliasing is great
for taking the jaggies out of graphic
images but only so-so and fuzzy for
improving small text.

Grayscaling

There can be other sneaky ways to
improve screen legibility. The main
problem with anti-aliasing is that it is
a general spatial low pass filtering
after the fact. It's fast and cheap, but
done late in the process. And one that
always blurs and smears. Because no
mor e information content gets made

available when anti-aliasing.

What happens if you instead match
each pixel only to its wanted internal
data beforehand? By replacing each
intended pixel with that fraction of
grey (or other color) it is intended to
optimally represent?

Figure one also lets you compare
this grayscaling alternative against
bitmapping and after-the-fact low
pass filter anti-aliasing. As you can
see, the Palatino improvement at ten
points is dramatic. But hand crafted
and bit mapped fonts are required for
truly optimum results.

What got me started on thisis that
| was retouching a bitmap image for
my new www.tinaja.convbarg01.html
surplus bargain web page and noted
that the word PULL can be shown
legibly with a 2x3 dot matrix!

Start with an accurate character.
To do grayscaling, optimally overlay
the accurate character onto an n by m
matrix. Calculate the exact energy in
each matrix block. Replace that part
of the character with the equivalent
gray. Since the eye can resolve up to
64 bits of gray information, you are
providing up to 64 times the info
before quantizing into pixels. Your
screen now has lots more information
that it can work with.

Raw PostScript is amazingly adept
at this sort of thing. Especially its

little known infill operator. Y our font
capture and grayscale coding can be
automated. And this technique should
work with most color combinations.
Character sets will often have to get
generated ahead of time to specific
resolution sizes. One big advantage
would be platform independence.

This should work better with fonts
optimized for low resolution screens.

Such as Stone.

Apparently 1 am not the only one
playing with pixels. One grayscaling
variant is known as hand anti-aliased
fonts. Demos are at www.airwindo
ws.comv/sharewar e/fonts/index.html
Here somewhat oversized fonts are
retouched and then downcoded into

appropriate grays.
Subpixel Secrets

The "new" subpixel scheme in our
figure two can end up quite simple. If
you have a display in which you can
individually and separately address
single and sequential red, blue, and
green elements, and if you know the
exact sequence of all those elements,
then you can increase your apparent
display resolution in one direction.

The subpixel trick works because
the eye is much better at seeing detail
than it is color. The small text quality
improvement on a typical laptop is
stunning. At the cost of display limits
and special drivers.

As you can clearly see, combining
subpixel techniques with grayscaling
is a potent combination.

But there are lots of gotchas to be
aware of. The idea applies mainly to
LCD displays. No way is yet known
to use a stock CRT monitor. Nor is
one likely to be found. Why? because
the electron beam usually addresses
many phosphor dots at once. And the
multiple blue dots are not particularly
left or right of the other colors.

Y ou have to know the exact LCD
color stripe sequence and match your
software to it. Most LCD’s are now
RGB, but afew are BGR.

Y our resolution improvement only
works in one direction. You'll want
this to be horizontal, because most
character details, bolding, italics, and
kerning are all horizontal sensitive.

Thus, you are currently limited to
landscape displays. Unless someone
builds a portrait-specific triad-rotated
LCD display. You are mostly limited
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to black text on a white background.
There could be some color fringing,
but it is apparently not too bad. And
almost certainly can get reduced by
sneaky tricks or special displays.

You do not end up tripling your
resolution because of positioning
considerations. A doubling is more
reasonable. But it sure looks better.

You are also restricted to specific
text sizes that all must get carefully
matched to the display resolution. At
least for the finer print. But thisis
not necessarily a serious problemin a
book-viewer type of machine.

Some color fringing is created by
subpixel techniques. On the left side
of each black font character in RGB
sequence, chances are that blue may
be weak or missing. Thus giving you
a possible orange fringe. On the right
side, chances are that red is weak or
missing, giving you agua.

That modest LCD subpixel color
fringing can probably be minimized
by going to special displays whose
color sequence shifts by one pixel on
each horizontal line. Sort of atriple
"super-PAL" mono mode.

Adobe has been strangely silent so
far, but we can expect subpixel plug
ins for their Acrobat products.

There is also an obvious but very
expensive solution of increasing the
display resolution. But it makes the
most sense to make each portion of
every pixel count the utmost before
you demand more of them.

The PostScript code used to create
these demosisin MUSE141.PSL Y ou
could easily explore these concepts
further on your own. Consulting and
code services are also available. See
http://www.tingja.com/info01.html

Diodes asrf Switches

I’ve gotten several helpline calls
and emails on this topic, so it istime
for an update and review.

There' s all sorts of times when you
might wish to turn a rf signal on or
off, switch between two or more rf
signals, activate a trap, change your
channels or bands, or adjust rf signal
levels. These days, we have all sorts
of options. Stock CMOS 4016 or 4066
analog switches can perform well at
lower frequencies. Look at my CMOS
Cookbook or Maxim for details.

We also have new mid frequency
bus switch variations from Cypress,

current

small signal slope =
52 Q at 0.5 mills

small signal slope =
5.2Q at 5 mills

voltage

Fig.3 — ON ITS "KNEE", the slope of an ordinary diode is given by 26/i in
milliamperes. Thus, a half mil dc current causes the diode to look like a 52Q

resistor to small rf signals.

IDT, Pericom, Quality, and others.
More info from www.questlink.com.
Lots of ads for fancy and ready-to-go
microwave switches and attenuators
are found in such trade journals as
Wireless Product News, Wireless
Design & Development, RF Design,
or Microwaves & RF.

But plain old diodes can also still
be used here. As can their improved

offspring. Figure three shows us the
forward curve of an ordinary silicon
diode such as a 1N914. Since thisisa
plot of current versus voltage, your
slope at any point should also be the
equivalent resistance. At one mil, the
equivalent small signal resistance of
asilicon diode is roughly 26/i where i
is the current in milliamperes.

Thus, any dc current of half a mil
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Fig. 4 — SIMPLIFIED SCHEMATIC of a high performance PIN diode rf switch
or attenuator. The M network arrangement gives a constant input and output
impedance. Control voltages must be carefully set for best restults.
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SOME SELECTED ULSTRASONIC BOOKS

1996 IEEE International Ultrasonics Symposium (FEFCS IEEE)
Clinical Sonography: A Practical Guide (Roger Sanders)
Diagnostic Ultrasound (Stewart Bushong )

Fundamentals of Ultrasonic Nondestructive Eval... (L. Schmerr)
Handbook on the Ultrasonic Examination of Aus... (Am Weld Soc)
Micromachined Ultrasound Proximity Sensors (Mark Hornung)
Nondestructive and Ultrasonic Testing for Aircraft (FAA Staff)
Piezolectric Actuators and Ultrasonic Motors (Kenji Uchino)
Power Sonic and Ultrasonic Transducer Design (B. Hamonic)
Three-Dimensional Ultrasound (Thomas Nelson)

Transducers for Sonics and Ultrasonics (M. McCollum)
Ultrasonic Bioinstrumentation (Douglas Christensen)
Ultrasonic Communication by Animals (Gillian Sales)
Ultrasonic Instruments and Devices (R. Thurston)

Ultrasonic Liquid Atomization (Harvey Berger)

Ultrasonic Measurements for Process Controls (L. Lynnworth)
Ultrasonic Measurement Methods (R. Thurston)

Ultrasonic Methods of Non-Destructive Testing (J. Blitz)
Ultrasonic Motors: Theory and Applications (S. Ueha)
Ultrasonic Sensors for Chemical and Process... (R. Asher)
Ultrasonic Transducer Materials (Oskar Mattiat)

Ultrasound: Biological Effects and Potential... (A. Williams)

For more details, see www.tinaja.com/amlink01.html

makes a diode appear like a 52 ohm
resistor to very small ac signals. The
higher the current, the lower will be
the apparent rf resistance.

The trick is to set up two paths. A
signal path that accepts low level rf
signals and is capacitively coupled.
And adc coupled bias path that turns
the diode on or off.

Resistors or inductors are used in
the bias path to only lightly load the
signal path. Capacitors block the bias
currents in the signal path.

The diodes are largely "of f" with
zero current and act as fixed resistors
with carefully set bias currents of a
few milliamperes.

These days, there’'s an even better
device known as a PIN diode. PIN
diodes are diodes that are purposely
designed to have exceptionally long
carrier lifetimes with slow reverse
recovery times.

As such, they make useful current
controlled resistors for all vhf and
microwave apps. These are low in
cost and the bias current sets the
resistance for you. Down to a
fraction of an Ohm or less.

But do observe that PIN diodes are

—{141.4

useless below 10 Megahertz.

Aswith aregular diode, you set up
an ac rf path and a dc biasing path. If
you are sneaky, the diode’s package
capacitance can be resonated out or
included as part of afilter.

Useful devices include the 1N5719
and others from Hewlett Packard, or
that BA582, BAT18 and friends from
Infineon. Who apparently used to be
Siemens. On your BAT18 device, rf
resistance at five mils is less than
half an Ohm. Combined with a 100
nanosecond recovery time.

Once again, the intentionally long
PIN effective carrier lifetime does not

NEED HELP?

Phone or email all your US Tech
Musings questions to:

Don Lancaster
Synergetics

Box 809-EN
Thatcher, AZ, 85552
(520) 428-4073

US email: don@tinaja.com
Web page: www.tinaja.com

change much on a rf cycle, making
for a seemingly constant controlled
resistance at rf. Which is what PIN
diodes are all about.

Diodes may be combined into "L"
or "M" or "T" arrangements for more
loss or better impedance matching. A
simplified schematic for a multiple
PIN diode N attenuator is shown in
figure five. When properly designed,
N attenuators offer a constant input
and output impedance.

Use of two pairs of symmetrical
back-to-back diodes can reduce the
nonlinearity and distortion. Control
voltages (and their diode currents) do
have to be carefully adjusted to work
together to get the correct attenuation
and impedance. The attenuation can
range from very little loss up to 70
decibels. See the Alpha Industries ap
note A Wideband General Purpose
PIN Diode Attenuator.

The same circuit makes a rather
nice rf switch simply by going from
minimum to maximum attenuation.
Note that advanced construction and
measurement skills are required for
this simple and cheap circuit.

| have got some great prices on
digitally programmable 0.5 to 30 db
PIN diode rf atteunator blocks up at
my www.tinaja.com/bargps0l1.html
These are a part of some specialized
mil artery link receivers. These also
do include multiple stage broadband
microwave amplifiers, analog PIN
attenuators, and fiber optic interface
parts. These are real parts bonanzas
and great project starters.

Some Books on Ultrasonics

I’ve gathered together a few useful
books on ultrasonics for you as this
month’s resource sidebar. It seems
there are also great heaping bunches
of medical ultrasound books, so |I've
included only a modest sampling of
these many titles. More details up at
www.ti naja.com/amlink01.html

New Tech Lit

From Maxim, a new full line data
catalog CD on their analog switches,
regulators, interface, A/D, D/A, and
bunches more. Check out their new
MAX1644 regulator. From Rohm, a
similar CD on all sorts of intriguing
consumer electronics chips.

A major real-world breakthrough
in hydrogen storage appears as High
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NAMES AND NUMBERS

AEMC Instruments
99 Chauncy St
Boston MA 02111
(800) 343-1391
www.aemc.com

Alpha Industries
20 Sylvan Road
Woburn MA 01801
(781) 935-5150
www.alphaind.com

Cypress Semiconductor
3901 N First St

San Jose CA 95134
(408) 943-2600
WWW.Cypress.com

Digital Content Creator

201 E Sandpoint Ave Ste 600
Santa Ana CA 92707

(714) 513-8400
www.dccmag.com

Energy User News

1350 E Touhy Ave

Des Plaines IL 60018

(847) 390-2120
www.energyusernews.com

Hanser Gardner

6915 Valley Ave
Cincinnati OH 45244
(888) 527-8803
www.hansergardner.com

Hewlett-Packard
PO Box 10301
Palo Alto CA 94303
(415) 857-1501
www.hp.com

IDT

2975 Stender Way
Santa Clara CA 95054
(800) 345-7015
www.idt.com

Infineon Technologies
1730 North First St
San Jose CA 95112
(408) 501-6000
www.infineon.com

Micro Plastics

Hwy 178 N

Flippin AR 72634

(870) 453-2261
www.microplastics.com

JI Morris Co

394 Elm St
Southbridge MA 01550
(508) 764-4394

Pericom Semiconductor
2380 Bering Drive

San Jose CA 95131
(408) 435-1100
www.pericom.com

Pasternack Enterprises
PO Box 16759

Irvine CA 92623

(949) 261-1920
www.pasternack.com

Pico Technology

149-151 St Neots Rd

Hardwick Cambridge CB3 7QJ, UK
44 (0) 1954 211716
www.picotech.com

Print On Demand Business
445 Broad Hollow Rd
Melville NY 11747

(800) 308-6397
www.podb.com

Quality Semiconductor
851 Martin Ave

Santa Clara CA 95050
(408) 450-8063
www.qualitysemi.com

Rohm Corporation
2150 Commerce Drive
San Jose CA 95131
(408) 433-2225
www.rohm.com

Synergetics

Box 809

Thatcher AZ 85552
(520) 428-4073
www.tinaja.com

H2 Uptake by Alkali-Doped Carbon
Nanotubes under Ambient Tempera-
ture and Moderate Pressure. By Lin,
Chen, Wu, and Ti. In Science, Vol.
285 July 2, 1999, pages 91-93 Website
is www.sciencemag.org. If you are
not an AAS member, reprints are $5
per download. Or $10 for 24 hour
guest access to their entire page full
of reprints and abstracts.

Carbon nanotubes are very good at
accepting and storing hydrogen. But
keeping them stable and getting them
to give most of their hydrogen back
simply and safely have been the huge

problems. Y ou might search the web
under "Rodriguez' and "Hydrogen"
for interesting earlier work.

A new line of current measuring
instruments from AEMC Instruments.
One pricey source for just about any
test cable, connector, or adaptor is
Pasternack Enterprises. They have a
free mini-catalog avaiaable.

From Pico Technology, free demos
on virtual instrumention software. As
used for data acquisition, temp and
humidity, 1/0 conditioning, and for
environmental monitoring.

Insider technical books on plastics

new from

DON LANCASTER

ACTIVE FILTER COOKBOOK

The sixteenth (!) printing of Don’s bible on analog
op-amp lowpass, bandpass, and highpass active

filters. De-mystified instant designs. $28.50

RESEARCH INFOPACKS

Don'’s instant cash-and-carry flat rate consulting
service. Ask any reasonable technical question
for a detailed analysis and complete report. See
www.tinaja.com/info01 for specifics. $79.00

CMOS AND TTL COOKBOOKS

Millions of copies in print worldwide. THE two
books for digital integrated circuit fundamentals.
About as hands-on as you can get. $28.50 each.

INCREDIBLE SECRET
MONEY MACHINE I

Updated 2nd edition of Don’s classic on setting
up your own technical or craft venture. $18.50

LANCASTER CLASSICS LIBRARY

Don’s best early stuff at a bargain price. Includes
the CMOS Cookbook, The TTL Cookbook, Active
Filter Cookbook, PostScript video, Case Against
Patents, Incredible Secret Money Machine II, and
Hardware Hacker Il reprints. $119.50

LOTS OF OTHER GOODIES

Tech Musings V or VI

Ask the Guru | or Il or Il
Hardware Hacker I, Il or IV
Micro Cookbook |

PostScript Beginner Stuff
PostScript Show and Tell
PostScript Video & secrets
PostScript Reference Il
PostScript Tutorial/Cookbook .
PostScript by Example
Understanding PS Programming .
PostScript: A Visual Approach
PostScript Program Design
Thinking in PostScript
LaserWriter Reference

Type 1 Font Format

Acrobat Reference

Whole works (all PostScript)
Technical Insider Secrets

BOOK-ON-DEMAND PUB KIT
Ongoing details on Book-on-demand publishing,
a new method of producing books only when and
as ordered. Reprints, sources, samples. $39.50

THE CASE AGAINST PATENTS
For most individuals, patents are virtually certain
to result in a net loss of sanity, energy, time, and
money. This reprint set shows you Don'’s tested
and proven real-world alternatives. 28.50

BLATANT OPPORTUNIST |
The reprints from all Don’s Midnight Engineering
columns. Includes a broad range of real world,
proven coverage on small scale technical startup
ventures. Stuff you can use right now. $24.50

RESOURCE BIN |

A complete collection of all Don’s Nuts & Volts
columns to date, including a new index and his
master names and numbers list. $24.50

FREE SAMPLES

Check Don’s Guru’s Lair at http://www.tinaja.com
for interactive catalogs and online samples of
Don'’s unique products. Searchable reprints and
reference resouces, too. Tech help, hot links to
cool sites, consultants. email: don@tinaja.com
FREE US VOICE HELPLINE

SYNERGETICS
Box 809-EN
Thatcher, AZ 85552
(520) 428-4073

VISA/MC
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are published by the Hanser Gardner
folks. Ultra small nuts, screws, taps
and dies can be found at J. |I. Morris.
Most any variety of plastic fastener is
sold by Micro Plastics.

Our featured trade journals for this
month are Digital Content Creator,
Print on Demand Business, and that
Energy User News.

For most individuals most of the
time, any involvement with patentsis
virtually certain to end up as a net
loss of your time, energy, money, and

sanity. Find out why along with lots
of proven real world alternatives in
my Case Against Patents package.

Per www.tinaja.convsynlib01.html
or my nearby Synergetics ad. Also do
check into those new Webmastering
Secrets and similar |nfoPacks.

Latest website additions now up at
www.tinaja.com include scads of GPS
and navigation stuff, columns on new
antenna resources, and more great
surplus bargains. Besides great techie
items, you will find everything from

PLEASE CLICK HERE TO...

Micronesian flags to water soluble
swimsuitsto Y2K wilderness survival
land to Kinetron Il medieval torture
chambers to germ warfare kits.

Online auctions, too.

As usual, most of the referenced
items are in our Names & Numbers
or Ultrasonic Books sidebars. Always
check these first before you call our
no-charge US helpline or my email of
don@tinaja.com which are found in
the nearby box.

Let’'s hear from you. [J

I> Get a Synergetics catalog I> Send Don Lancaster email

I> Start your tech venture

I> Pick up surplus bargains

I> Sponsor a display banner I> Find out what a tinaja is

I> Find research solutions

I> View recommended books
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