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SPECIAL REVIEW

SUCCESSFUL TECH MAKEOVER FOR RUGGED, COMPACT TABLET PC
By Conrad H. Blickenstorfer (updated January 2009)

What you see to the right is the Duo-Touch
II rugged slate computer from General
Dynamics Itronix. It measures 10.6 x 7.2

inches—smaller than a standard sheet of paper
—and weighs barely more than four pounds. The
picture was taken outside on a bright day and yet
you can clearly see and read the display thanks
to advanced “DynaVue” display technology. Why
is it called the Duo-Touch? Because this is a Tablet
PC that has both a touch screen and high resolu-
tion digitizer for use with a pen. We show the com-
puter sitting outside in the dirt because it is a
tough, rugged machine that can take a beating.

Where the Duo-Touch II fits in
The Duo-Touch is part of the General Dynamic
Itronix lineup of rugged mobile computers that
also includes the high-performance GoBook XR-
1, the vehicle-rugged GD6000—both full-size
notebooks—and the ultra-mobile GoBook MR-
1. The Duo-Touch II is designed for field appli-
cations where the computer is carried around
and a clamshell design with a full keyboard is
neither feasible nor necessary.

Unlike consumer market laptops that change
all the time, computers designed for commercial
and industrial markets and the government have
a much longer product life. If a design is right, it
may remain visually unchanged for several years
so that customers do not have to constantly re-
place peripherals, docks, mounting systems, and
retrain people.

The Duo-Touch is a third or forth generation
design. We first saw the machine back in 2003

when Twinhead, one of Taiwan’s premier note-
book makers, introduced it as perhaps the first
rugged Tablet PC. Towards the end of 2003, Itron-
ix adopted a second gen version of it and named
it the GoBook Tablet PC. Itronix had a long-stand-
ing relationship with Twinhead and so a much
improved third generation machine was devel-
oped in close cooperation between the two com-
panies. This became the first GoBook Duo-Touch,
a serious slate computer for vertical market ap-
plications. Outside, the Duo-Touch didn’t look
very different from its predecessor, but inside it

was a design revelation that we called “one of the
toughest, cleanest computer bodies ever made”
in a 2005 review.

There wasn’t any reason to change the overall
concept of the third generation machine, but
technology moves on, especially in the proces-
sor and storage areas. GD-Itronix addressed this
in the fourth generation Duo-Touch II, and also
upgraded the machine in other areas.

So here is the 411 on the Duo-Touch II: It’s a
rugged tablet computer measuring 10.6" x 7.2" x
1.65" and weighing just over four pounds. It has
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a sunlight-readable 8.4-inch 800 x 600 pixel dis-
play, runs either the Windows XP Tablet PC Edi-
tion or Windows Vista, and has both a PC Card
and a CF Card slot. There are two USB 2.0 ports,
audio in/out jacks, a RJ45 LAN connector, and a
RJ11 modem jack. All ports are sealed with rub-
ber plugs, and you can get integrated GPS and
large variety of wireless options.

Significantly higher performance
The Intel Pentium M 733 CPU of the prior gen-
eration machine has been replaced with a 1.2GHz
Intel Core Duo Processor U2500. This ultra low-
voltage chip has a faster frontside bus and two
processing cores. It is rated at a Thermal Design
Power (or TDP) of 9 Watts, with TDP defined as
the maximum amount of power the cooling sys-
tem of the computer must dissipate. The older
M 733 processor was also an ultra-low voltage
design and drew even less power (about 5 Watts),
but the performance difference is dramatic. We
installed Passmark Software’s PerformanceTest
6.1 both on the new Duo-Touch II and a 3rd gen-
eration model with the older M 733 processor.
PerformanceTest 6.1 runs about 30 tests cover-
ing CPU, 2D graphics, 3D graphics, memory, and
disk and then computes scores for each catego-
ry and an overall PassMark score. Both machines
ran Windows XP Tablet PC Edition. The table be-
low shows the results: The new machine was
faster in every test, and often substantially so.
The Core Duo processor ran through the CPU
tests more than twice as fast, and the overall per-
formance index was up by almost two thirds. This
is a remarkable difference and very noticeable.

Daylight viewable display
Mobile vertical market computers like the GD-
Itronix Duo-Touch II are often used outdoors.
This means the display must be readable in broad
daylight. The pursuit of outdoor readability has
been sort of a Holy Grail in rugged computing
and different technologies have been tried over
the years. While one might think that display
brightness is the key, brightness alone is not
enough. The real problem is reflection. If the
amount of light reflected by the display is as much
or more than the light emitted by the backlight,
then the display cannot be read. So contrast be-
comes an issue.

LCD manufacturers define contrast ratio as
the ratio between the whitest pixel and the black-

est pixel in a dark room. Such ratios can be 1000:1
or more. They are also meaningless outdoors. Ac-
cording to our technology editor Geoff Walker,
the real-world, or effective, contrast ratio out-
doors can be determined with a rule-of-thumb
formula where effective contrast ratio = 1 + (emit-
ted light / reflected light). Effective contrast ra-
tios are generally between 1:1, which is unread-
able, and 20:1 which is as good as it can get and
comparable to a typical newspaper in sunlight.

Emitted light—the strength of the backlight—
is important but it is also a mixed blessing. It is
generally measured in candela per meter squared
and usually called “nits.” Average notebook back-
lights are about 200 nits. A “high bright” display
may have as much as 1,000 nits. This draws a lot
of power and can wash out pixels, making even
dark ones look grayish.

The key to a daylight readable display is in re-
ducing reflection. That is relatively simple for a
standard LCD, but much more difficult for dis-
plays with touch screens as they add more layers
and thus more reflective surfaces. To reduce re-
flection, manufacturers use anti-reflective coat-
ings and special polarizers. The exact layering
and bonding methods of all those surfaces de-
termines overall reflection, and this is where the
patent-pending GD-Itronix DynaVue® technolo-
gy comes into play. In conjunction with a strong
(but not excessively bright so as to significantly
reduce battery life) backlight, it cuts overall dis-
play reflectivity to about 7:1, which Walker de-
scribes as “adequately readable in sunlight.”

How does it work in the real world? Remark-
ably well unless you have unrealistic expectations.

Take the Duo-Touch outdoors on a bright day,
and it remains totally readable in the shade. Go
into direct sunlight and it becomes a bit more
difficult as the sun can still reflect in the display
surface. So why not add one of those matte-look-
ing anti-glare coatings on top of everything else?
Because GD-Itronix found that an anti-glare coat-
ing reduced performance and test users felt an
anti-glare coated screen was not as sharp. As is,
even facing the sun the screen remains readable,
though you may have to position it so there is no
direct reflection from the sun.

Is the display perfect? No, and current tech-
nology doesn’t allow one that is, at least not out-
doors. Compared to competing technologies, the
DynaVue approach matched or exceeded any-
thing we’ve seen here at RuggedPCReview.com.
Indoors we noticed a faint horizontal line pat-
tern and grid, and a bit of optical distortion when
viewing the display from an angle.

What about the viewing angle? Ever since the
BOE Hydis wide viewing angle LCDs became
available in Tablet PCs, we’ve been raving about
them as they let you view the screen from any an-
gle without any color shifts or washing out. Well,
BOE Hydis doesn’t make an 8.4-inch display. The
one GD-Itronix uses has a near-180-degree hor-
izontal viewing angle, but a much narrower one
when you tilt the unit vertically. That means you
have to hold the computer at a proper angle to
avoid color shifts. This would be an issue in a
notebook, but much less so in a tablet that can
easily be positioned for best possible viewing.

Brightness adjustment is either automatic or
via buttons. In manual mode you use Function
and the “rotate” key to increase brightness, and
Function and the “security” key to decrease it.

In automatic mode there is a very handy con-
trol panel. It lets you set backlight brightness lev-
els in response to ambient lighting conditions as
measured by the computer’s integrated light sen-
sor on the right side of the screen just above the
control buttons.

PERFORMANCE Duo-Touch II (U2500) Duo-Touch (M 733) Increase (%)

CPU Mark 631.0 278.2 126.8%

2D Graphics Mark 164.4 155.9 5.5%

Memory Mark 240.6 215.4 11.7%

Disk Mark 318.8 227.6 40.1%

3D Graphics Mark 101.4 75.9 33.6%

Overall PassMark 312.6 190.3 64.3%
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The light sensor measures light in lux. Di-
rect sunlight ranges from 30,000 to 100,000
lux. Outdoors in the shade you may encounter
a few hundred to a couple of thousand lux.
Indoors, you may have as little as 30 lux or as
much as 500 under a bright reading lamp. The
panel lets you set automatic brightness for
four ranges. When the sensor detects a dif-
ferent lighting environment, it waits a few
seconds, then adjusts brightness in steps.
Even if you set the brightness to maximum
for all levels, it’s educational to watch the lux
readout. You learn about lighting intensity.

The same utility also lets you assign alter-
nate functions to each of the hardware but-
tons to the right of the LCD.

Dual digitizers
Like its predecessor, the Duo-Touch II has a
dual-mode digitizer. It can work as an active
digitizer as required for the full Windows XP
Tablet PC Edition and Vista pen functional-
ity, but it can also work as a passive touch
panel. In active mode it provides cursor track-
ing, right mouse-click emulation (pressing
and holding the pen until the right
mouseclick menu pops up) and all the other
neat tricks an active digitizer can do. In pas-
sive touch screen mode it works like a PDA
and you can use any stylus or finger to tap the
display. In touch screen mode, the digitizer
is responsive, but also offers excellent palm
rejection. Palm rejection refers to the digi-
tizer’s resistance to making the cursor jump
when you inadvertently touch the screen with
the palm of your hand. To toggle between
modes, you press the left and right buttons
at the same time. This, again, is not obvious,
but once you figured it out, you won’t forget.

The dual-mode digitizer definitely adds
flexibility to the machine. When doing stan-
dard Windows chores, the digitizer pen works
best, but some custom software applications
may be designed for mobile use and you sim-
ply use your fingers to operate it.

The touch screen can be calibrated and
configured via a special and quite extensive
control panel. Spend some time with it to op-
timize the touch screen to your personal pref-
erences. The difference can be amazing.

Two criticisms we had with the predeces-

sor model have not been addressed. First, af-
ter all these years, the Wacom active digitiz-
er has some quirks. No matter how I cali-
brated it, the cursor would become imprecise
near the bottom and right side of the display.
Apparently this is difficult to fix, and espe-
cially so with a display where a touch screen
and thick protective glass increase the dis-
tance to the Wacom digitizer behind the LCD.
If the display surface is level with the front
bezel of the computer, as is the case with some
Tablet PCs, you can compensate by over-
shooting the edge of the actual display, but
on the Duo-Touch II the display is recessed
into the magnesium bezel by about 1/8th of
an inch and so you bump into it when you try
to manipulate the cursor near the edges.

Still, the dual-mode digitizer makes the
computer more flexible in every respect, and
the active digitizer flaws I mentioned are pres-
ent in almost all Tablet PCs to some degree.

Sound structural design
In 1981, author Tracy Kidder wrote a land-
mark book entitled Soul of a New Machine in
which he chronicled the development of a
Data General supermini computer. If the GD-
Itronix Duo-Touch II has a soul, it is evident
in the incredible engineering effort that went
into creating its insides. Remove the two large
sealed magnesium covers at the bottom of
the Duo-Touch II and you see what remains
one of the toughest, cleanest computer chas-
sis ever made. It’s evident that every small de-
tail has been thought through. And every-
thing inside is as beautifully designed and
finished as any part outside. That’s in stark
contrast to the sloppy messes we’ve found in-
side many rugged machines over the years.

On the bottom left in the picture you can
see the 120 GB 5400 rpm SATA hard drive
that’s shockmounted via 5mm neoprene
strips in its own metal enclosure. A heating
patch sits on the spindle area, allowing the
disk to boot and operate at temperatures as
low as -4 degrees Fahrenheit. I should that
state disks are available as well. Solid state
disks still cost more but generally have a mean
time between failure about six times longer
than that of conventional hard disks. They
also boot quicker, data access is much faster,
they are silent, and battery life is generally
about 10% longer.

Despite its low voltage design, the Intel
Core Duo processor does need cooling, but
since a conventional fan is out of the ques-
tion in an IP54-sealed machine, the Duo-
Touch II has a fan and heat exchanger that
sit in a special compartment which is open
to the outside but sealed to the inside. This
way water may get into the fan compartment,
but the fan can handle it. It even runs un-
derwater.

General Dynamics
Itronix Duo-Touch II
Type: Rugged pen tablet

Chassis:  Magnesium alloy casing and 
die-cast magnesium structural

Processor:  1.2 GHz Intel Core Duo

OS: Windows XP Tablet PC Edition 2005 
or Windows Vista

Memory: 1GB DDR2, expandable to 4GB 

Display: 8.4" SVGA  800 x 600 pixel TFT; 
DynaVue® Sunlight Readable technology

Digitizer/Pens: Wacom active 
plus passive touch screen/1

Keyboard: Optional external

Storage: 120 GB shockmounted hard disk
with spindle heater; 16/32GB Solid State
Drive optional

Size: 10.6" x 7.2" x 1.65"

Ruggedness: IP54 sealing, -4 to 140 F operat-
ing temperature, 26 3-foot drops, UL 1604,
MIL-STD-3009, various other MIL-STD-810F

Weight: 4.3 pounds incl. battery

Power: 43.3 WHr Lithium-Ion and 43.3 WHr
expansion battery option

Communication: Gigabit LAN, 56K V.92
Modem, Intel WiFi Link 4965AGN, optional
Bluetooth Class 2, EV-DO,
EDGE/GPRS/GSM, integrated GPS

Interface: 2 USB 2.0, mini-USB, audio/mic,
RJ-11, RJ-45, RS-232, 1 PC Card Type II,
1 CF Card Type II, internal PCI Express,
dock

Price: US$3,595 (base unit)

Contact: 

General Dynamics Itronix

www.gd-itronix.com
1-509-624-6600 or 1-800-441-1309
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All ports and openings are sealed with indi-
vidual plastic covers with rubber seals. Each cov-
er is screwed onto the body, so if it ever breaks
you can simply replace it with a new one. Large
openings like the PC Card and CF Card slots also
have threaded holes on either side. They are there
so that those slots can be sealed with screw-down
covers if there is no need to open them.

Approach to battery life
One of the trade-offs in mobile computing is
weight versus battery life. A larger battery pro-
vides longer operating time between charges, but
at the cost of higher weight. GD-Itronix decided
on a compromise: the Duo-Touch II has a 11.1
Volt, 3,900 mAH 43 watt-hour internal battery
that weighs 11.2 ounces and is good for 2.5 to 3.5
hours depending on use. If extra battery life is
needed, GD-Itronix offers an expansion battery
(US$159; shown on the right) with another 43
watt-hours that snaps onto a sealed battery ex-
pansion port where it is secured with screws. This
effectively doubles battery capacity. An alternate
would have been to simply equip the Duo-Touch
II with a larger battery, but that would have added
about half a pound of weight between the bigger
battery and the larger cover. This way, customers
can choose between lowest possible weight and
acceptable battery life, or an extra half pound of
weight and twice the battery life.

Environmental specs
The Duo-Touch II is a fully rugged computer. It
is able to operate within a very wide temperature
range of -4 to 140 degree Fahrenheit. It also has
been tested in accordance with MIL-STD-810F
Method 516.5 Procedure IV, commonly known
as the “drop spec.” The Duo-Touch II survived a
total of 26 drops on each face, edge and corner.

Ingress protection sealing is at the IP54 level.
This means the unit is protected against dust
and against water spray from all directions. This
is generally tested in accordance with procedures
described in MIL-STD-810F Method 506.4 and
Method 510.4.

The Duo-Touch II also meets ASTM 4169-99
truck assurance Level II, Schedule B. ASTM
stands for American Society for Testing and Ma-
terials but is now simply known as ASTM Inter-

national. The D 4169 standard sets tests and re-
quirements for strength, durability and protec-
tive capability of packaging. Level II stands for
medium test intensities (Level I is highest and
Level II lowest) and is most commonly used. 

Another standard the Duo-Touch II meets is
MIL-STD-3009 which sets requirements for air-
craft display equipment for use with night vision
imaging systems. Part of this document is the
U.S. Navy MIL-HDBK-87213 Revision A (Elec-
tronically/Optically Generated Airborne Displays)
that describes, among other, criteria for legibili-
ty of electro-optical display equipment and day-
light readability in bright environments, which
is a military requirement. 

My assumption is that the Duo-Touch II meets
both the night vision requirements (probably
thanks to its highly configurable light sensor util-
ity and a special “stealth mode” setup) as well as
the contrast requirements (thanks to the Dy-
naVue technology). 

It gets pretty complex tracking down all those
standards and figuring out what they actually
mean, so most sources on the web simply copy
each other and detailed verification is not easy.
General Dynamics, of course, is a major defense
contractor and has supreme experience in such
matters.

GD-Itronix offers optional compliance with
UL 1604 Class I, Div. 2, Group A/B/C/D. UL 1604
is a certification document by Underwriters Lab-
oratories and covers equipment, circuits, or com-
ponents intended for use in hazardous locations.
This basically deals with a unit’s safeguarding
against causing ignition of specified flammable
gas- or vapor-air mixtures and can be important
to prospective users of the Duo-Touch II.

Safety
Data safety and recovery is a major issue and be-
coming more so as mobile computers are be-
coming more widely used. The Duo-Touch II
guards against unauthorized access via an inte-
grated fingerprint scanner that covers general lo-
gin, login to secure websites or password-pro-
tected applications, and also provides encryption
security for individual files. A Kensington-com-
patible slot offers theft protection.

There are three levels of passwords. A supervi-
sor password protects from changes in the BIOS.
A user password prevents unauthorized use of
the computer. And a hard disk password guards
against unauthorized hard disk access even if the
disk is stolen and installed in another computer.

A special Stealth Mode allows management of
system beeps, fan, lights, wireless radios and dis-
play for situations where light, sound or even ra-
dio signals could be dangerous.

Finally, the Duo-Touch II uses the Trusted Plat-
form Module technology that provides various
cryptographic capabilities including hardware-
protected storage.

Wireless
GD-Itronix has always prided itself in providing
superior wireless functionality and configura-
bility. The Duo-Touch II can be equipped with a
variety of integrated wireless communications
modules, including Bluetooth 2.0, the Intel WiFi
Link 4965AGN, GPS, as well as GSM/GPRS/
EDGE/UMTS/ HSDPA via AT&T Wireless (used
to be Cingular) and CDMA/ CDMA2000/1xRTT/
EVDO via Sprint. Up to three RF modems plus
GPS can be integrated into a Duo-Touch II at the
same time. GD-Itronix also has a wireless carri-
er activation program for AT&T Wireless, Sprint
and Verizon.

Docks 
Tablet computers are handy to carry around, but
for full functionality you want a dock. GD-Itron-
ix offers both a vehicle dock and an office dock.
The office dock lets you insert the Duo-Touch II
and use it with a mouse and keyboard. The dock
has two USB ports and a video port for an exter-
nal monitor (maximum res 1280 x 1024).

Bottom Line
The latest version of the GD-Itronix Tablet PC,
the Duo-Touch II, represents a significant update
over the earlier Duo-Touch model without stray-
ing from the basic design concept. Technology
upgrades increased overall performance by 64%
in our benchmarks, and the DynaVue display
technology makes for very good outdoor read-
ability. We like the dual-mode digitizer, the com-
pact size and light weight and the many wireless
configuration options in what remains an excel-
lent computing platform choice from one of the
industry's most respected and reliable vendors.
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General Dynamics Itronix
1-509-624-6600 or 1-800-441-1309
www.gd-itronix.com

Inside of the GD-Itronix Duo-Touch II: note
standard hard disk spindle heating patch
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