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Introduction

This white paper will identify and explain many
of the components of an operator interface termi-
nal and what to look for and be cautious of when
specifying one for use in a rugged environment.
Operator interface terminals are known by many
names, such as human machine interfaces, HMIs,
man machine interfaces, MMIs, operator panels
and industrial computers. These terms will be
used interchangeably in this document.

Most people have access to a personal computer
at work, at home or both. There is a big differ-
ence between a consumer-grade computer you
can buy at your local computer store and an
industrial-grade computer or terminal. Unlike
industrial computers, consumer-grade comput-
ers are not designed to withstand high levels of
shock, vibration, temperature variation, fluid and
chemical use, etc. Industrial terminals are found
on the factory floor, in vehicles and out in the
elements. They control machines that make our
cars, food, clothing and various other staples of
life.

This paper will review the basic elements of an
operator interface terminal (LCD, touch screen,
communications, etc.) and discuss issues to con-
sider when specifying operator interface termi-
nals for use in rugged environments.

Liquid Crystal Display (LCD)

LCD displays consist of two pieces of glass with
transparent electrodes printed on the inside of
each. On the outside of each piece of glass are
polarizers, and in between the glass is a special
fluid called liquid crystal. Most LCDs today use
an organic type of liquid crystal called twisted
nematic (TN) or a variation called super twisted
nematic (STN). The liquid crystal fluid has the
ability to align itself when an electric field is
present.

When there is no electric field present, the fluid
will line up with special grooves in the glass and
light can pass through the LCD; this is known as
the “off” state.

When an electric field is present, the liquid
crystal molecules aligns themselves with the
electric field and blocks the light passing through
the LCD; this is the known as the “on” state and
the element appears dark. This effect is simi-

lar to taking two pairs of polarized sunglasses
and rotating them until they are at a 90-degree
angle with respect to each other. At this point the
sunglasses will be blocking all of the light. By
selectively applying voltage to the electrodes on
the glass, a pattern of on and off elements will
produce the characters or graphics users are ac-
customed to seeing on LCDs.

«—— Polarizer Film

| |<—Glass

[ ] Transparent Electrode
—— Liquid Crystal Fluid
l—— Transparent Electrode

| |<—Glass

<—— Polarizer Film

<«—— Reflector / Transflector
le— Backlight

LCDs are a passive display technology. This
means they do not emit light, but rather use
ambient light or require some other light source.
LCD devices are much smaller and lighter, and
consume very little power compared to other
display technologies such as vacuum florescent
displays (VFD), electro luminescent displays
(EL) or cathode ray tubes (CRT).

There are many variations of LCD displays each
with their advantages and disadvantages. Which
display is best for you will depend on your ap-
plication, environment and budget.

The first characteristic to consider is whether the
display is reflective, transmissive or transflective.
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This refers to the source of light for the display:
is it from ambient light (reflective), an internal
backlight (transmissive), or a combination of
both reflected and transmitted light (transflec-
tive)?

Reflective Technology

In a reflective display the ambient light passes
through the LCD glass layers and reflects light
off of a mirrored surface at the back of the
display. If a display element (dot) is “off”, the
reflected light will pass through and appear as a
light area. If the element is “on” the reflected
light will be blocked and the area will appear
dark.

On Element Off Element
N
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\ ——— [ LCD Glass
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l— Mirror

These types of displays are usually the least ex-
pensive and are excellent for brightly-lit or sunlit
areas, but difficult or impossible to read in dim
lighting.

Transmissive Technology

A transmissive display does not use ambient
light, but relies mostly on a backlight behind the
LCD to produce light that shines through the
display. If a display element (dot) is “off” the
light passes through the display and if the ele-
ment is “on”, the light is blocked and appears
dark. Different ways of lighting transmissive
displays will be discussed later.

On Element Off Element

A

| | —— |[—LCD Glass
[ J«— Backlight

A transmissive display is ideal for dim or dark
environments, but can appear washed out when
ambient light is bright, and can be almost impos-
sible to view in sunlight.

Transflective Technology

A transflective LCD is a combination of a reflec-
tive and transmissive display using a partially-
reflective mirror and a back light. The partial
mirror reflects some of the ambient light, but it
also lets light from the back light pass through.
An “off” element (dot) has light from the back-
light and reflected light from the mirror passing
through it. An “on” element blocks the light and
appears dark.

On Element Off Element
NV
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[ ~ - l— 50 % Mirror

[ — Backlight

This type of display offers the best visibility over
a range of lighting conditions. However, it gener-
ally does not provide as high of a contrast as
reflective displays under bright ambient light, or
as transmissive displays in dark conditions.

Display Lighting

The brightness of the display’s backlight plays a
major role in how visible the display is in bright
ambient light. The luminance of a display can be
measured in various ways, but the most common
is a nit rating. A nit is shorthand for one candela
per square meter (1 nit=1 cd / m2).

Most standard graphic LCD displays have back
light nit ratings in the range of 200 to 400 nits. In
this range, displays are readable in overall office
lighting environments, but would be difficult to
use outdoors.

Enhanced displays with nit ratings of 500 to 600
nits are useable indoors and outdoors.

Since there is no definition or measurement for

a display to be considered sunlight readable, it

is up to the user to determine if the display will
operate in his/her environment. This will vary de-
pending on the inherent display contrast, whether
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sunlight is directly hitting the display, its angle
with respect to the viewer, the type and effective-
ness of any anti-reflective coatings, and a variety
of other factors.

Display manufacturers and third-party vendors
offer enhancements to LCDs to improve display
visibility in bright light. These enhancements
often include adding film to the front of the
display to cut glare and improve the contrast of
the display. In addition, supplemental or different
types of display back lights may be also be
added. These enhancements can increase the nit
rating to 1500 nits or above.

Visible in
Indoor Lighting

Visible in
Direct Sunlight

200

STN

350
et

Enhanced TFT
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Another characteristic of a display is the type

of backlighting used: electroluminescent (EL),
light-emitting diode (LED) or cold-cathode
florescent tube (CCFL). Each of these has advan-
tages and disadvantages:

EL [llumination is very even across the
entire display. The backlight itself is very
thin and can produce light in a variety
of colors. EL displays are impervi-
ous to shock. The disadvantages of EL
backlights are multiple: they require a
high-voltage AC power supply (typically
around 400 volts), they cannot be made
as bright as sunlight-readability gener-
ally requires, and they use phosphors that
degrade over time, giving a typical life of
15,000 to 30,000 hours.

LED The advantages of LED backlights are

that they are low-voltage devices, are

nearly impervious to shock and vibration,

and (excepting some newer white LEDs)
have nearly unlimited life. They can be
made fairly bright, but since they are spot
sources, various types of diffusers are
used to spread the light out evenly, which
generally increases the thickness of the
display using them

CCFL CCFL (cold cathode florescent lights)
are most commonly used in larger dis-
plays. They can be made very bright,
and because they are line sources rather
than point sources, it is easier to diffuse
their light over a plane. However, like EL
backlights, they require special high-
voltage circuitry, they have a wear-out
mechanism (half-life is typically 30,000
- 50,000 hours), and, unlike either EL or
LEDs, they are made of glass and can
break. Finally, when made very bright,
they generate a fair amount of heat,
which must be accounted for in the engi-
neering design.

LCD Technology

TN, STN, TFT

The next characteristic to consider is the technol-
ogy used to drive individual pixels of the display.
The best technologies increase the contrast of
individual pixels, making the display appear
sharper and colors brighter. In order of increasing
display quality (and usually increasing price):

Twisted Nematic (TN) is an older technology,
but is still widely used in custom LCD displays
with relatively few pixels or segments. This
would include essentially all watches, LCD clock
displays, custom displays in small handheld
instruments (e.g., voltmeters), etc. While a useful
technology, when the pixel count gets large, as in
5x7 dot matrix character displays, and especially
graphic displays, the required multiplexing of
pixel voltages allows the contrast to degrade to
the point of being unusable.
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SuperTwist Nematic (STN) is similar to TN, but
the fluids have been improved to provide good
contrast at much higher multiplexing ratios. This
allows STN displays to work well with far more
pixels than TN. For example, a character dis-
play with four rows of twenty characters, each
comprised of a 5x7 dot matrix has 2,800 pixels,
which are typically multiplexed at a 1:16 ratio,
meaning 175 pixels are driven at any point in
time, and 2625 pixels are not. Displays such as
this using TN fluids have very noticeably less
contrast than STN displays.

STN-fluid displays are useful for roughly QVGA
resolutions (320x240), with up to about 4000
colors (depending on the LCD controller).

TN and STN LCD displays use a “passive ma-
trix” driving scheme, which means that only one
row of pixels is actively driven at a time. For
example, on a QVGA display only 1 of the 240
rows of pixels is driven at any given time (this

is specified as the duty cycle of the display). The
rows are driven rapidly in succession until all
rows have been refreshed. Since it takes time for
the liquid crystal to passively relax after being
driven to the desired state and the rows are driven
rapidly in succession, this “scanning” is not ap-
parent to the user. However, relative to active
matrix technologies (described below), passive
displays have a fairly limited viewing angle, and
a fairly slow response time (making them unsuit-
able for displaying video streams)

Thin Film Transistor (TFT) displays are an active
matrix technology where each individual pixel

is controlled by one to four transistors. Typically
one transistor is used for each of the RGB color
channels. Active matrix technologies feature ac-
tive drive of all pixels simultaneously. In contrast
to passive displays, TFT displays provide:

* Brighter, more vivid colors
» Larger color range (65, 536 to 16.7 million)
» Wider viewing angle range (30 to 70 degrees)

* Faster response time — suitable for displaying
video streams

TFTs typically cost more than passive alterna-
tives and require a more complex LCD controller
circuit to drive the display.

Historically, most TFT displays are manufactured
using an amorphous silicon (a-Si) process. Re-
cently there has been much research and develop-
ment on the use of low temperature polysilicon
(p-SIor LTPS) in TFT displays. LTPS materi-

als have a much higher electron mobility than
amorphous silicon, which enables the integration
of display driver and control electronics onto the
LCD panel itself (rather than on a separate PCB
or flex substrate), yielding smaller, lighter and
cheaper displays.

Other active matrix technologies continue to
advance and may soon find a place in the typi-
cal operator interface. Organic Light Emitting
Diodes, or OLEDS, were developed at Kodak in
the late 1980s and were first commercialized in
the last 1990s. OLED displays are active emis-
sion displays with many potential advantages
over TFTs, including high brightness, low power
consumption, very wide viewing angles, high
contrast, fast response time and low cost. OLED
displays have become quite popular in the small
form factors used in cell phones. Displays sizes
more suitable for the typical operator interface
are emerging.

Viewing angle is measured by the number of
degrees horizontally and vertically in which the
display can be seen.

Vertical Viewing Angle Horizontal Viewing Angle

110°

105°
402 50°
130°
140°
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Color vs. Monochrome/Grayscale

Almost all color displays (active or passive) use
an “RGB stripe” scheme, where each square
pixel area is divided into three identical vertical
stripe areas. Color filters are built into the display
to pass red light through the left stripe, green
light through the center stripe and blue light
through the right stripe. These pixel areas are
then individually driven to produce the desired
color. Therefore, a 320x240 pixel color display
will actually have 960 pixel areas in each row
(320 red, 320 green and 320 blue).

Active and passive display technologies differ in
how they achieve different shades of red, green
and blue in the striped pixel areas. Active dis-
plays support direct selection of the color of each
pixel. The display interface includes several data
lines for each color (red, green and blue), so the
color is selected by driving the desired color data
lines for each pixel.

By contrast, passive displays do not support
direct selection of the color. Varying shades of
red, green and blue are implemented using a
time-based dithering scheme (implemented in the
LCD controller electronics). In this scheme each
colored pixel area is driven on or off in a pre-
defined pattern over a repeating series of display
frames (typically about 16 frames). This is one
major reason why active color displays appear
to have brighter, more vivid colors than passive
displays.

This same pixel dithering scheme can be used

to generate varying shades of gray on a mono-
chrome passive display.

Input Devices

Most operator interface terminals have some way
for the user to interface with the terminal. This
may be one or two buttons to turn a machine on
or off, or a dial or knob to set a temperatures, but
more commonly today a touch screen or keypad

is used to enter set points, change values, stop
and start processes, etc.

Different touch screen and keypad types will be
outlined, along with their perceived advantages
and disadvantages.

Resistive Touch Screens

Resistive touch screens are the most common
touch screens found on operator interface termi-
nals today. This technology senses touch by mak-
ing contact between two resistive film patterns on
a flexible material, usually plastic film.
 Resistive touch screens can be designed to
work with styli or fingers, but usually not both.
» The transparency and contrast of resistive
touch screens is compromised by the resistive
films and the spacer dots used to separate the
films.
 Resistive touch panels are subject to damage
by sharp objects and excessive force, scratch
easily and can wear out from repeated touches.

Capacitive Touch Screens

Capacitive touch panels sense the change of
capacitance between conductors in the panel and
an object.

» Conductive objects such as a non-gloved finger
or a metallic stylus must be used.

* The transparency and contrast is compromised
by the conductive films or fine wires in the
screen.

» Capacitive touch screens can be compromised
by moisture on the touch surface.

* The surface must be made of a non-conductive
material such as glass or plastic.

» The accuracy of capacitive touch screens is
somewhat dependant on the electrical charac-
teristics of their surroundings

Projected Capacitive Touch Screens

Projected capacitance touch screens use a pat-
tern of conductors in the touch screen to sense
changes in capacitance. The conductor pattern
controls the electric field near the screen in order
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to enhance performance.

The touch surface can be rugged. There is no
wear out mechanism.

Capacitive touch screens will work with con-
ductive objects such as a finger or a metallic
stylus, but usually not both at once.

Projected capacitive touch screens work bet-
ter with a gloved fingers than do conventional
capacitive touch screens.

The transparency and contrast is compromised
by the conductive films or fine wires.
Capacitive touch screens can be compromised
by moisture on the touch surface.

Surface Acoustic Wave Touch Screens

touch screen via the impact of a touch. The vibra-
tions created by the touch are received by trans-
ducers attached to the screen and processed to
determine the touch location.

L]

L]

L]

The touch surface can be very rugged.
Transparent touch panels are as clear as glass.
The technology works with any sort of stylus,
or with the fingers, even with gloves.
Dispersive signal technology is much less
sensitive to scratches and foreign material on
the touch surface than other acoustic wave
technologies.

Mounting and calibrating guided acoustic wave
touch screens can be a little tricky.

Infrared Touch Screens

Surface acoustic wave touch screens detect the
disturbance of ultrasonic acoustic waves travel-
ing on the front surface of the touch screen.

* The touch surface can be rugged. There is no

Infrared touch sensors use many beams of infra-
red light projected across an area. Touches are
detected when the light beams are interrupted.

wear out mechanism.

They will sense any object and work over wide
temperature extremes.

The touch surface must be made of glass.
Surface acoustic wave sensors are sensitive

to foreign material and scratches on the touch
surface.

Sealing the terminal against the elements may
be difficult when using surface acoustic wave
touch screens.

Guided Acoustic Wave Touch Screens

Guided Acoustic Wave touch screens detect the
disturbance of ultrasonic acoustic waves travel-
ing though the bulk of the touch screen.

The touch surface can be rugged. There is no
wear out mechanism.

They will sense any object and work over wide
temperature extremes.

The touch surface must be made of glass.
Guided acoustic wave sensors are sensitive to

The sensors are contained in a frame surrounding
the touch area.

The touch surface can be of any material since
it is not involved in the sensings.

The touch screen can be as transparent as glass
and work with any touch object.

Infrared touch screens can be very rugged and
operate over wide temperature extremes.

The touch surface does not actually have to be
touched.

Some infrared touch sensors can detect simul-
taneous touches.

Infrared touch screens are sensitive to dirt,
moisture or other foreign materials on the
touch screen that block or scatter the light
beams.

They are also sensitive to dirt and foreign ma-
terials on the frame.

Membrane Without Dome Keypad
Two pieces of polyester with conductive ink,

foreign material on the touch surface.

Dispersive Signal Touch Screens

Dispersive Signal Technology recognizes touch
by interpreting bending waves created in the

separated by a thin (~0.2 mm) spacer, common
in consumer electronics like microwave ovens,
washing machines, etc.
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Membrane Poly Dome Keypad

A membrane poly dome keypad consists of two
pieces of plastic or polyester with conductive
ink painted on the underside of the dome and
the plastic backer. When the dome is collapsed,
the conductive ink on the underside of the dome
comes in contact with the ink on the backer and
makes a connection or “key press”.

* Keypad construction is inexpensive.

* Common on consumer devices like TV remotes.
* Keypads can be sealed against the elements.

* LEDs can be embedded in the keypad.

Embocssed Legend
Iﬂl Hydroformed upper
G /' polycarbonate layer
i / 5 r— Lower polycarbonate layer

Printed conductive \ Rigid backing layer

ink trace

Membrane & Steel Dome Keypad

Similar to the membrane poly dome but instead
of conductive ink on the underside of the dome,
there is a silver or nickel-plated dome that makes
the connection.

* The steel dome provides a better tactile feel
than the poly dome and increases the longevity
of the keypad.

* Keypads can be sealed against the elements.

* LEDs can be embedded in the keypad.

Steel dome with PCBKeypad

A steel dome is placed on a printed circuit board

(PCB). When the steel dome is collapsed it

makes a connection with contacts on the PCB.

* Because the PCB is rigid, you get the best tac-
tile “feel” from this type of construction

* There are numerous customization options.
Domes can be removed and / or different size or
weight domes can be inserted for a different
feel.

Embossed Legend
Dome retainer layer
= /" (often EL for lighted keypad)

A
f T y Spacer layer

L Steel snap dome \ PCB

Conductive trace

on PCB

Elastomeric Keypad

An elastomeric keypad is a molded rubber key-
pad providing tactile feedback. Some elastomeric
keypads have a carbon pill on the bottom of the
dome that makes an electrical connection while
others have no electrical contact and are placed
on top of one of the other keypad types men-
tioned previously — usually one of the mem-
brane-style keypads

* Elastomeric keypads are usually only customiz-
able in large quantities.

Keypad Backlighting

To allow a unit to be used in dark- or low-light
environments, a keybad backlight can be in-
stalled.

Fiber optic - an array of plastic optical fibers
illuminated by an LED.

» Advantages: multi-color leds can give dynamic
lighting, LED source has nearly unlimited life.

* Disadvantages: membrane is relatively thick
and dulls the key snap

EL - the same technology as EL backlighting in

displays.

» Advantages: can be almost any color (color is
fixed) or any shape.

* Disadvantages: limited life and high-voltage
supply required.

CCFL - not typically used on keypads.

Communications

When deciding how to connect all of the compo-
nents of your systems together, consider the type
of devices (controllers, sensors, etc.), their loca-
tion relative to the terminal, the physical connec-
tion between each device (Ethernet, serial, etc.)
and the protocols or languages (ASCII, TCP/IP,
etc.) each device speak. The answers to these
questions will largely determine the type of hu-
man machine interface and the physical connec-
tion that makes the most sense for your system.
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Serial communications may work just fine for
components in close proximity to each other (15
meters for EIA-232), not requiring a lot of data
to be transferred between devices or with trans-
mission speeds exceeding 115,000 baud.

There are two basic methods of serial communi-
cations. Single-ended, which uses only one signal
line for data, and differential, which uses two
signal lines.

Standard Single / Max | Max Distance
Differential Speed
EIA-232 Single 20 kbps 15 meters
EIA-422 Differential | 100 kbps | 1000 meters
EIA-485 Differential | 100 kbps | 1000 meters
(up to 32 devices)

When transmitting over long distances, at high
data rates or in noisy environments, differential
data communication is your best choice because
it nullifies the effects of ground shifts and noise
on the transmission lines.

Ethernet communications work best for distrib-
uted or remote I/O systems where components
of your system are distributed throughout your
facility, large amounts of data are being transmit-
ted and/or fast transmission speeds (100 Mbps)
are required.

Standard Max Speed Max Distance
10Base-T 10 Mbps 100 meters
100Base-T 100 Mbps 100 meters
1000Base-T 1000 Mbps 100 meters

Wireless 802.11 a/b/g and Power-over-Ethernet
might be the best solution in existing installations
or in environments where cabling expenses are
cost prohibitive.

Wireless Ethernet, sometimes referred to as WiFi
or 802.11 a/b/g uses radio frequencies in the 2.4
or 5 GHz range to transmit data from device to
device. This may be an acceptable solution in

office environments where electrical noise is
limited, but may not be an option on the factory
floor or in very noisy environments.

Standard Max Speed Max Distance
802.11a 54 Mbps 30 meters
802.11b 11 Mbps 50 meters
802.11¢g 54 Mbps 30 meters

With wireless solutions, you have the added
worry of privacy and security. There are some
security options like WEP (Wired Equivalent Pri-
vacy), WPA (Wi-Fi Protected Access) and MAC
filtering, but each has its own vulnerabilities.

In Power-over-Ethernet (802.3af )(PoE) ap-
plications, data and power are available on a
single CAT5 Ethernet cable. Your terminal, hubs,
switches and other hardware have to be PoE
compatible. www.poweroverethernet.com

1 bit Single digit (1 or 0)
8 bits 1 byte
1024 Bytes 1 KB (Kilobyte)

1024 KB (Kilobytes)
1024 MB (Megabytes)
kbps (Kilobits per second)

1 MB (Megabyte)

1 GB (Gigabyte)

1024 bits per second

1 million bits per second
1 billion bits per second

Mbps (Megabits per second)
Gbps (Gigabits per second)

Environmental / Certifications

There are numerous environmental elements
where the terminal used can dramatically and
adversely affect usability.

Temperature

Ambient temperature greatly influences the view-
ability and usability of the liquid crystal display
(LCD).

Because the liquid crystal is a fluid, as the tem-
perature drops, it becomes thicker and takes
longer to respond to electrical fields. If exposed
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to extreme cold it may freeze and the display can
crack and stop functioning.

Heat extremes adversely affect LCD displays as
well. The liquid crystal responds to heat the same
way it does to electrical fields. Heat causes the
light to be blocked, turning the display black. If
the display gets too hot, the liquid crystal fluid
can boil and bubbles can appear in the display.

Most displays in operator interface terminals are
specified to operate in 0 - 50 °C. There are some
rugged terminals that can operate in an extended
industrial temperature range of -10 to 60 °C or
-20 to 70 °C.

Terminals operating in ever-changing environ-
ments can be equipped with a temperature sensor
to adjust the back light and contrast (if available)
of the display as the temperature changes.

Terminals operating in extremely cold tempera-
tures can be equipped with a heater to warm the
LCD display and prevent it from freezing.

NOTE: When QSI qualifies a new display for use
in our terminals, we test the display in our envi-
ronmental chambers and push the manufacturer’s
temperature specification to make sure it will
operate within the operating temperature we
specify.

Ambient Lighting

Ambient lighting may influence the type of dis-
play you choose for your operator interface. You
may select a different display if your terminal is
in controlled lighting conditions on the factory
floor, outside in the sunlight or in the cab of a
vehicle used during the day and night.

Just a review, a transmissive display might be
your best choice in low-ambient light situations
while a transflective display, or one that has
special coatings on the display and back light en-
hancements, might be your best choice if operat-
ing in direct sunlight.

For in-vehicle applications where ambient light-
ing is constantly changing, a terminal with an
ambient light sensor is recommended so the user
is not continually adjusting the display lighting
based on the changing ambient light.

Refer to the display technologies section for de-
tailed descriptions of display types.

Sealing

Liquid spills, dust and chemicals will wreak
havoc with non-ruggedized terminals, so it is a
good idea to match your terminal’s rating with
the environment in which it will operate.

There are numerous organizations (NEMA, CSA,
UL, IEC) that rate an enclosures ability to seal
against environmental elements.

An excerpt from a Control Engineering article
is found below. This table summarizes the most
common NEMA and IP ratings found for opera-
tor interface terminals and a brief description of
each.

NEMA
4 IP66

Description

Indoor and outdoor with some
protection from windblown dust,
rain, splashing water, hose-di-
rected water and ice damage

Indoor and outdoor with some
protection from corrosion,
windblown dust, rain, splashing
water, hose-directed water and
ice damage

Indoor and outdoor with some
protection from hose-directed
water, enter of water during
submersion at limited depth, ice
damage

4x IP66

6 IP67

12 IP55 | Indoor with protection from dust,
falling dirt and dripping non-cor-

rosive liquids

Indoor with protection against
dust, spraying water, oil and non-
corrosive liquids

http://resource.controleng.com/article/CA401399.html

13 IP65
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“It is not possible to state that an IP rating is equivalent
to a NEMA Type designation. An IP rating only consid-
ers protection against ingress of solid foreign objects and
ingress of water. The NEMA Types consider these but also
consider other items such as corrosions and construction
details. For this reason it is possible to say that a NEMA
Type is equivalent to an IP rating but it is not possible to

state that an IP rating is equivalent to a NEMA Type”.
http://www.nema.org/stds/aboutstds/upload/FAQ-Enclosures.doc
A document with detailed descriptions and charts

listing each NEMA rating can be found at
www.nema.org/prod/be/enclosures/upload/NEMA_Enclosure_Types_11-05-2.doc

Intrinsic Safety

A terminal is “intrinsically safe” or has “intrin-

sic safety” if the terminal or its components are
incapable of igniting the gases, fumes or dust in
the environment it operates in.

There are multiple levels of intrinsic safety and
organizations that define and certify for intrinsic
safety.

The North American classifications are found
below.

Class

Class | Flammable gases or vapors are
present in the air in quantities suf-
ficient to produce explosive or ignit-

able mixtures.

Combustible or conductive dusts
are present.

Class Il

Class Il Ignitable fibers or flyings are pres-
ent, but not likely to be in sus-
pension in sufficient quantities to
produce ignitable mixtures. (Group
classifications are not applied to this

class.)

Divisions

Division 1 The substance referred to by class

is present during normal conditions.

Division 2 The substance referred to by class
is present only in abnormal condi-
tions, such as a container failure or

system breakdown.

Groups

Group A Acetylene

Group B Hydrogen (or gases of equivalent
hazard)

Group C Ethylene (or gases of equivalent
hazard)

Group D Gasoline (or gases of equivalent
hazard)

Group E Metal Dust

Group F Coal Dust

Group G Grain Dust

CE Certification

Human machine interface terminals must have
the CE mark if they are used in the EU (Euro-
pean Union). This mark indicates the product
has met certain health, safety and environmen-
tal requirements and ensures the consumer and
workplace safety.

The certification numbers and levels depend on
the type of product you sell. For operator inter-
face terminals, most go through tests for safety,
immunity and emissions. Some tests discharge
electricity to the case and through the communi-
cation lines of the unit shocks and others subject
the terminal to various levels of radio frequency
interference. These and other tests try to simulate
the worst possible environment the terminal will
be subjected to and determine how the terminal
handles the abuse. In addition, CE certification
assures that your operator interface will not inter-
fere with the other components of the system.

CE certification have codes like EN60950:2001,
EN55022:1998 or EN55024:1998 which indicate
the type of test. These tests are performed by an
independent laboratory and the manufacturer is
given a certificate of compliance.

Shock & Vibration

If your terminal is attached to a fifty-ton punch
press or in a commercial vehicle that is on the
road 365 days a year, it is recommended that
your terminal be designed to withstand high lev-
els of shock and vibration.

QSI Corporation
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While most electronics today are solid state,
components like the LCD display are susceptible
to shock and vibration and are often the weakest
link.

Shock and vibration testing can be done in-house
or subcontracted to an independent laboratory.

Other Items to Consider

Know your audience

When specifying a human machine interface for
your system, it is a good idea to consider the po-
tential end-users of the terminal. If the machine
uses a handheld terminal to enter production
data, and is used by someone with small hands
and English is their second language, an ergo-
nomic handheld terminal using color graphics
and/or buttons to change between languages on
the display might be very useful.

Longevity
Terminals purchased by OEMs as the operator
interface for their piece of machinery typically

Olari

by QSI Corporation

need to be sold and supported for five to fifteen
years . . . something completely foreign in the
ever-changing world of consumer electronics.

QSI’s first operator interface terminal, the
QTERM-I, was designed over twenty years ago.
Although we can no longer purchase parts to pro-
duce this terminal, we still repair the QTERM-I
and will continue to do so until our supply of
parts is depleted. The successor to the QTERM-
I, the QTERM-II was designed in 1991 and is
still being sold to this day.

In addition to longevity of QSI’s hardware, most
of our graphic terminals use a graphic language
developed by QSI called Qlarity®. This object-
based graphic language is optimized to run on
our hardware and since we wrote the language,
we can be sure it will be supported for the life of
the hardware product. To learn more about Qlar-
ity hardware, the Qlarity language and download
a free copy of Qlarity Foundry® our PC-based
design tool, visit www.qlarity.com.

™
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