	 4-Wire Resistive Touchscreens  
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4-Wire Resistive touch technology consists of a glass or acrylic panel that is coated with electrically condictive and resistive layers. The thin layers are separated by invisible separator dots. When operating, an electrical current moves through the screen. When pressure is applied to the screen the layers are pressed together, causing a change in the electrical current and a touch event to be registered. 

4-Wire Resistive type touch screens are generally the most affordable. Although clarity is less than with other touch screen types, resistive screens are very durable and can be used in a variety of environments. This type of screen is recommended for individual, home, school, or office use, or less demanding point-of-sale systems, restaurant systems, etc. 
Advantages
Disadvantages
· High touch resolution 

· Pressure sensitive, works with any stylus 

· Not affected by dirt, dust, water, or light 

· Affordable touchscreen technology 

· 75 % clarity 

· Resistive layers can be damaged by a sharp object 

· Less durable then 5-Wire Resistive technology 

Touchscreen Specifications
Touch Type:
4-Wire Resistive
Screen Sizes:
12"-20" Diagonal
Cable Interface:
PC Serial/COM Port or USB Port
Touch Resolution:
1024 x 1024
Response Time:
10 ms. maximum
Activation Force:
50-120 grams per square centimer
Positional Accuracy:
3mm maximum error
Light Transmission:
80% nominal
Light Transmission:
80% nominal
Scratch Resistance:
3H pencil hardness
Life Expectancy:
3 million touches at one point
Temperature:
Operating: -10°C to 70°C 
Storage: -30°C to 85°C 
Humidity:
Pass 40 degrees C, 95% RH for 96 hours. 
Chemical Resistance:
Alcohol, acetone, grease, and general household detergent
Software Drivers:
Windows XP / 2000 / NT / ME / 98 / 95, Linux, Macintosh OS 

 



	 5-Wire Resistive Touchscreens  
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5-Wire Resistive touch technology consists of a glass or acrylic panel that is coated with electrically condictive and resistive layers. The thin layers are separated by invisible separator dots. When operating, an electrical current moves through the screen. When pressure is applied to the screen the layers are pressed together, causing a change in the electrical current and a touch event to be registered. 

5-Wire Resistive type touch screens are generally more durable than the similiar 4-Wire Resistive type. Although clarity is less than with other touch screen types, resistive screens are very durable and can be used in a variety of environments. This type of screen is recommended for demanding point-of-sale systems, restaurant systems, industrial controls, and other workplace applications. 
Advantages
Disadvantages
· High touch resolution 

· Pressure sensitive, works with any stylus 

· Not affected by dirt, dust, water, or light 

· More durable then 4-Wire Resistive technology 

· 75 % clarity 

· Resistive layers can be damaged by a sharp object 

Touchscreen Specifications
Touch Type:
Elo AccuTouch 5-Wire Resistive
Cable Interface:
PC Serial/COM Port or USB Port
Touch Resolution:
4096 x 4096
Response Time:
21 ms. at 9600 baud
Light Transmission:
80% +/-5% at 550 nm wavelength (visible light spectrum)
Expected Life:
35 million touches at one point
Temperature:
Operating: -10°C to 50°C 
Storage: -40°C to 71°C 
Humidity:
Operating: 90% RH at max 35°C
Storage: 90% RH at max 35°C for 240
Chemical Resistance:
Acetone, Methylene chloride, Methyl ethyl ketone, Isopropyl alcohol, Hexane, Turpentine, Mineral spirits, Unleaded Gasoline, Diesel Fuel, Motor Oil, Transmission Fluid, Antifreeze, Ammonia based glass cleaner, Laundry Detergents, Cleaners (Formula 409, etc.), Vinegar, Coffee, Tea, Grease, Cooking Oil, Salt
Regulations:
UL, CE, TUV, FCC-B
Software Drivers:
Windows XP, 2000, NT, ME, 98, 95, 3.1, DOS, Macintosh OS, Linux, Unix (3rd Party)



	 Capacitive Touchscreens  
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A capacitive touch screen consists of a glass panel with a capacitive (charge storing) material coating its surface. Circuits located at corners of the screen measure the capacitance of a person touching the overlay. Frequency changes are measured to determine the X and Y coordinates of the touch event. 

Capacitive type touch screens are very durable, and have a high clarity. They are used in a wide range of applications, from restaurant and POS use to industrial controls and information kiosks. 
Advantages
Disadvantages
· High touch resolution 

· High image clarity 

· Not affected by dirt, grease, moisture. 

· Must be touched by finger, will not work with any non-conductive input 

Touchscreen Specifications
Touch Type:
3M ClearTek Capacitive
Cable Interface:
PC Serial/COM Port (9-pin) or USB Port
Touch Resolution:
1024 x 1024
Activation Force:
less than 3 ounces
Light Transmission:
88% at 550 nm wavelength (visible light spectrum)
Durability Test:
100,000,000 plus touches at one point
Temperature:
Operating: -15°C to 50°C 
Storage: -50°C to 85°C 
Humidity:
Operating: 90% RH at max 40°C, non-condensing
Chemical Resistance:
The active area of the touchscreen is resistant to all chemicals that do not affect glass, such as: Acetone, Toluene, Methyl ethyl ketone, Isopropyl alcohol, Methyl alcohol, Ethyl acetate, Ammonia-based glass cleaners, Gasoline, Kerosene, Vinegar 
Regulations:
UL, CE, TUV, FCC-B
Software Drivers:
Windows XP, 2000, NT, ME, 98, 95, 3.1, DOS, Macintosh OS, Linux, Unix (3rd Party)
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	We offer touchscreen products with several of the most widely used touchscreen technologies. Each type of screen has unique characteristics that can make it a better choice for certain applications. Follow the links below for information on the different touch technologies that we offer and recommend. Please contact us if you have any questions or would like assistance selecting a touch technology for your application. 
  

4-Wire Resistive Touchscreens
4-Wire Resistive touchscreen technology is used in the touch add-ons that we offer for PC monitors and notebooks. It is a reliable and affordable technology that is widely used by individuals and in less demanding workplace applications. It is pressure sensitive so it responds to any input device, including finger, gloved hand, or pen stylus. Follow this link for more information. 
 
5-Wire Resistive Touchscreens
We offer 5-Wire Resistive touchscreen technology with the CRT and LCD touch monitors that we offer. It is a durable and accurate technology that is widely used in demanding workplace applications such as point-of-sale systems, industrial controls, and medical systems. It is pressure sensitive so it responds to any input device, including finger, gloved hand, or pen stylus. Follow this link for more information. 
 
Capacitive Touchscreens
We offer Capacitive touchscreen technology with the CRT and LCD touch monitors that we offer. It is a durable technology that is used in a wide range of applications including point-of-sale systems, industrial controls, and public information kiosks. It has a higher clarity than Resistive technology, but it only responds to finger contact and will not work with a gloved hand or pen stylus. Follow this link for more information.
 
PenTouch Capacitive Touchscreens
We offer PenTouch Capacitive touchscreen technology with the CRT and LCD touch monitors that we offer. This screen combines durable Capacitive technology with a tethered pen stylus. The screen can be set to respond to finger input only, pen input only, or both. The pen stylus is a good choice for signature capture, on-screen annotations, or for applications requiring precise input. Follow this link for more information.
 
Surface Acoustic Wave Touchscreens
We offer Surface Acoustice Wave touchscreen technology with the CRT and LCD touch monitors that we offer. It is a very durable screen that is widely used in applications such as computer based training and information kiosk displays. The SAW screen is a good choice for applications where image clarity is important, but it may not perform well in extremely dirty or dusty environments. Responds to finger or soft rubber tipped stylus. Follow this link for more information. 
 
Near Field Imaging Touchscreens
We offer Near Field Imaging touchscreen technology as one of the custom LCD touch monitor solutions that we can provide. It is an extremely durable screen that is suited for use in industrial control systems and other harsh environments. The NFI type screen is not affected by most surface contaminants or scratches. Responds to finger or gloved hand. Follow this link for more information. 
 
Infrared Touchscreens
We offer Infrared touchscreen technology with the Plasma display solutions that we offer. This is the only type of touch technology that we have available for large displays such as 42-inch Plasma screens. It is a durable technology that offers high image clarity. Responds to any input device or stylus. Follow this link for more information.
 


	 Comparing Touchscreen and Display Technologies  
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	Comparing Technologies:
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Comparing CRT and LCD Monitors
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	Have Questions?
Send us an e-mail or call us today at
1-800-348-8610 

	We offer a variety of touchscreen and display solutions. If you are not sure which type of touch product would work best for your application, then the information below may be helpful. Follow the links below for information on the different types of touch screen and display technologies that we offer. 
  




Comparing Touch Technologies
There are several touch input technologies on the market, including Resistive, Capacitive, and Surface Acoustic Wave. Follow this link to find out about the different touchscreen technologies that we offer, how they work, and what applications they are best suited for. 
 



Comparing Conventional CRT and Flat Panel LCD Monitors
What type of display is best for you? Follow this link for a brief comparison of conventional CRT type monitors with today's newer flat panel LCD monitors. 



	 Frequently Asked Questions  


	Here are some frequently asked questions about the touch screen systems that we offer. Please feel free to contact us if you have any other questions that are not addressed here. 

What PC systems will your touchscreen systems work with? 
We have touchscreen solutions available to work with most common operating systems, including DOS, Windows 3.1/95/98/ME/NT/2000/XP, Macintosh OS, and Linux. Third party software is also available for some products to allow our touch screen systems to work with Unix and other specialized systems. 

How does the touchscreen interface with my PC? 
Our touch screen solutions generally interface to the PC via a serial port (RS-232) connection or a USB type connection. The serial port interface generally works with DOS, Windows, and Linux Systems. The USB port interface typically works with Windows 98/ME/2000/XP and Macintosh systems. 

Does a touchscreen require special software to operate? 
Our touchscreen solutions are supplied with software drivers that allow the touch screen to emulate a mouse in Windows or Macintosh systems. Because the touchscreen emulates a mouse, touching the screen is the same as clicking your mouse at the same point on the screen. This allows the touch screen to work with a vast amount of pre-existing mouse driven software. This also allows for simple development of new applications, because no additional code or knowledge is required to develop software for use with the touch screen. New touchscreen applications can be developed in the same way as mouse driven software. 

What mouse functions does the touchscreen emulate? 
The touchscreen is an input device like a mouse or trackpad, and it emulates basic mouse functions. The touchscreen can emulate left-clicks, double-clicking, and dragging. When the screen is touched, it is the same as if you used your mouse to move the pointer to that spot, and then clicked your mouse button. Right-clicking can be done with additional software. 

Can I use my mouse and keyboard simultaneously along with a touchscreen? 
Yes, our touchscreen products are designed to work along with a mouse, trackpad, and/or keyboard. The touch screen will work along with a PS/2, USB, or serial style mouse. If you are using a serial touch screen and also a serial mouse, you will need to have two available serial ports (Com 1 and 2). 

Do I have to use my finger or can I use another pointing device with a touchscreen? 
This depends on the type of touch screen. Resistive touchscreens are pressure sensitive and will work with any type of input- finger, gloved hand, stylus, pen, or any pointing device. Capacitive screens on the other hand will only work with finger input. PenTouch is a special type of Capacitive screen that comes with an attached pen stylus. SAW (surface acoustic wave) touchscreens will work with finger input or soft-tipped stylus input. With SAW technology, a hard tipped pen will not create a touch response, but a soft-tip stylus will work. 

Can the touchscreen respond to two touches / two fingers at the same time? 
No, the touchscreen can only respond to one input at a time. Some touchscreens will average together multiple touches, causing the mouse cursor move to a position between the points touched. Some touchscrees will accept the first touch and then ignore simultaneous touches. 

Can I use a touch screen to browse my Web site? 
Yes. Because the touch screen systems that we offer work with mouse driven software, they will work with standard Web browsers such as Netscape Navigator and Microsoft Internet Explorer. There are also special touch screen Web browsers available that include touch screen friendly controls and system security, allowing web-based content to be easily displayed in public spaces. 

Can I design custom programs and applications to work with the touchscreen? 
Yes. Because the screen emulates standard mouse functions, you can use the same programming methods that you would use to program for a mouse. For example, if you place buttons or images on a form in Visual Basic, responding to a touchscreen click will be the same as responding to a mouse click, by using the mouse click or mouse down events. 

Are there special concerns when designing a touch screen software application? 
When designing a touchscreen application, remember your finger is larger than a mouse pointer. Design your buttons large enough and spaced apart enough for a finger to touch easily. It is also a good idea to include a graphical or audio response to each touch. This will indicate to the user his/her touch was accepted and will not leave the user confused. For simplicity, it is best to not use dragging, double-clicks, scroll bars, drop-down menus, or multiple windows. This will make it as easy as possible for the user. Limit choices to your customer and try to offer as much on-screen assistance as possible. Bright backgrounds will hide fingerprints more than a black background would. 

What can I use to clean the touchscreen? 
Any standard glass cleaner (non-ammonia based) can be used to clean the touchscreen. Always spray the glass cleaner on the cloth or towel and then clean the touchscreen. 

Can notebook computers be upgraded with a touchscreen? 
Yes. Although most notebooks do not have space for a touch screen to be built into it, we do offer several laptops that can be purchased with built-in touchscreen interface. We also offer an external touch screen add-on that is available that will add touch input capability to any laptop system with a 12" to 14.1" display. 

Is there a software program that will turn my non-touch monitor into a touchscreen? 
A normal computer monitor does not have the necessary hardware to be able to detect touches to the screen, so there is no way to make it a touch responsive display through software. The only way to convert a standard PC monitor into a touch screen monitor is to add the necessary touch screen hardware. We have low cost touch screen add-ons that can be mounted onto most monitors, and we also sell fully integrated monitors that have the touch screen hardware built-in. 



	


	 How Does a Touchscreen Work?  
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A basic touchscreen has three main components: a touch sensor, a controller, and a software driver. The touchscreen is an input device, so it needs to be combined with a display and a PC or other device to make a complete touch input system. 

1. Touch Sensor
A touch screen sensor is a clear glass panel with a touch responsive surface. The touch sensor/panel is placed over a display screen so that the responsive area of the panel covers the viewable area of the video screen. There are several different touch sensor technologies on the market today, each using a different method to detect touch input. The sensor generally has an electrical current or signal going through it and touching the screen causes a voltage or signal change. This voltage change is used to determine the location of the touch to the screen. 

2. Controller
The controller is a small PC card that connects between the touch sensor and the PC. It takes information from the touch sensor and translates it into information that PC can understand. The controller is usually installed inside the monitor for integrated monitors or it is housed in a plastic case for external touch add-ons/overlays. The controller determines what type of interface/connection you will need on the PC. Integrated touch monitors will have an extra cable connection on the back for the touchscreen. Controllers are available that can connect to a Serial/COM port (PC) or to a USB port (PC or Macintosh). Specialized controllers are also available that work with DVD players and other devices. 

3. Software Driver
The driver is a software update for the PC system that allows the touchscreen and computer to work together. It tells the computer's operating system how to interpret the touch event information that is sent from the controller. Most touch screen drivers today are a mouse-emulation type driver. This makes touching the screen the same as clicking your mouse at the same location on the screen. This allows the touchscreen to work with existing software and allows new applications to be developed without the need for touchscreen specific programming. Some equipment such as thin client terminals, DVD players, and specialized computer systems either do not use software drivers or they have their own built-in touch screen driver. 

  



	


	 Infrared Touchscreens  


	
	We offer Infrared touchscreen technology with the Plasma display solutions that we offer. This is the only type of touch technology that we have available for large displays such as Plasma screens. It is a durable technology that offers high image clarity. Responds to any input device or stylus. Please contact us for more information. 
 



	 Introduction to Touch Screen Systems  


	Introduction:
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Uses for Touch Input
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	Have Questions?
Send us an e-mail or call us today at
1-800-348-8610 

	A touchscreen is an input device that allows users to operate a PC by simply touching the display screen. Touch input is suitable for a wide variety of computing applications. A touchscreen can be used with most PC systems as easily as other input devices such as track balls or touch pads. Browse the links below to learn more about touch input technology and how it can work for you. 
 



How Does a Touchscreen Work?
A typical touch input system is made up of a sensor, a controller, and a software driver. Follow this link to see how these components work together to make an interactive touchscreen system.
 



What Are Touchscreens Used For?
Touchscreen systems are being used in a variety of applications, including point-of-sale systems, public information displays, industrial control systems, and more. Follow this link for additional examples of how touch technology is being used today.
 



Comparing Touchscreen and Display Technologies
We offer a variety of touchscreen and display solutions. Follow this link for information on the various display and touchscreen technologies that we offer.
 



	 Near Field Imaging Touchscreens  


	
	We offer Near Field Imaging touchscreen technology as one of the custom LCD touch monitor solutions that we can provide. It is an extremely durable screen that is suited for use in industrial control systems and other harsh environments. This rugged screen type is not affected by most surface contaminants, scratches, or vibration. Responds to finger or gloved hand. Please contact us for more information. 
 



	 Surface Acoustic Wave Touchscreens  


	
	Surface Acoustic Wave technology is one of the most advanced touch screen types. It is based on sending acoustic waves across a clear glass panel with a series of transducers and reflectors. When a finger touches the screen, the waves are absorbed, causing a touch event to be detected at that point. 

Because the panel is all glass there are no layers that can be worn, giving this technology the highest durability factor and also the highest clarity. This technology is recommended for public information kiosks, computer based training, or other high traffic indoor environments.
Advantages
Disadvantages
· High touch resolution 

· Highest image clarity 

· All glass panel, no coatings or layers that can wear out or damage 

· Must be touched by finger, gloved hand, or soft-tip stylus. Something hard like a pen won't work 

· Not completely sealable, can be affected by large amounts of dirt, dust, and / or water in the environment. 

Touchscreen Specifications
Touch Type:
Elo IntelliTouch Surface Acoustic Wave
Cable Interface:
PC Serial/COM Port or USB Port
Touch Resolution:
4096 x 4096
Activation Force:
less than 3 ounces
Light Transmission:
90%
Expected Life:
50 million touches at one point
Temperature:
Operating: -20°C to 50°C 
Storage: -40°C to 71°C 
Humidity:
Operating: 90% RH at max 40°C, non-condensing
Chemical Resistance:
The active area of the touchscreen is resistant to all chemicals that do not affect glass, such as: Acetone, Toluene, Methyl ethyl ketone, Isopropyl alcohol, Methyl alcohol, Ethyl acetate, Ammonia-based glass cleaners, Gasoline, Kerosene, Vinegar 
Regulations:
UL, CE, TUV, FCC-B
Software Drivers:
Windows XP, 2000, NT, ME, 98, 95, 3.1, DOS, Macintosh OS, Linux, Unix (3rd Party)
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	Touchscreen Technology Choices
 

AccuTouch Five-Wire Resistive
AccuTouch five-wire resistive technology is the workhorse of resistive touchscreens, providing unsurpassed performance. When activated with a finger, gloved hand, fingernail, or object such as a credit card, the AccuTouch touchscreen delivers a fast, accurate response every time. It is impervious to environmental conditions such as liquid spills and splashes, humidity, and washdown—the most contamination-resistant touchscreen available. AccuTouch is widely used in point-of-sale, industrial, and medical applications and is available for both flat panel and CRT custom solutions. Read more about AccuTouch technology.
AT4 Four-Wire Resistive
Elo TouchSystems' AT4 four-wire resistive technology is the entry-level touch solution. Its benefits include stable operation, quick touch response, input flexibility, narrow border width, less weight, and low power consumption. AT4 resistive touchscreens are ideal for industrial applications, portable medical and field automation devices, access control terminals, office equipment, home appliances, and wearable computers-almost anywhere a small display is used. Read more about AT4 technology.
CarrollTouch Infrared
CarrollTouch infrared technology is the survivor of harsh applications. It's the only technology that does not rely on an overlay or substrate to register a touch, so it's impossible to physically "wear out" the touchscreen. CarrollTouch technology combines superior optical performance with excellent gasket-sealing capabilities, so it's an excellent choice for harsh industrial and outdoor kiosk applications. Touched with a finger, gloved hand, fingernail, or stylus, it delivers a fast, accurate response every time. CarrollTouch infrared technology is available for flat panel custom solutions. Read more about CarrollTouch technology.
IntelliTouch Surface Wave
IntelliTouch surface wave is the optical standard of touch. Its pure glass construction provides superior optical performance and makes it the most scratch-resistant technology available. It's nearly impossible to physically "wear out" this touchscreen. IntelliTouch is widely used in kiosk, gaming, and office automation applications and is available for both flat panel and CRT custom solutions. Read more about IntelliTouch technology.
SecureTouch Surface Wave
SecureTouch provides all the features of IntelliTouch along with tempered glass construction for superior resistance to breakage and vandalism. It's nearly impossible to physically break or "wear out" these touchscreens. SecureTouch is widely used in kiosk, gaming, and office automation applications and is available for flat panel custom solutions. Read more about SecureTouch technology.
iTouch Touch-on-Tube Surface Wave
For CRT-based applications, iTouch touch-on-tube technology provides superior optical and image quality. The surface wave technology is applied directly to the faceplate of the CRT, so 100% of the image's original brightness and clarity comes through. The CRT faceplate is extremely strong and resistant to scratches, breakage, and vandalism. iTouch is widely used in kiosk, gaming, and office automation applications and is available for CRT custom solutions. Read more about iTouch technology. 

Projected Capacitive
Projected capacitive technology enables touches to be sensed through a protective layer in front of a display, allowing touchmonitors to be installed behind store windows or vandal-resistant glass. DirectTouch consists of a 7.8 mm sensor with tempered glass outer layer, and ThruTouch works through a customer-installed outer layer. The complete system resists impacts, scratches, and vandalism and is also unaffected by moisture, heat, rain, snow and ice, or harsh cleaning fluids, making it ideal for outdoor applications. The solid-state touchscreen and controller provide increased levels of reliability and longer life expectancy, resulting in a drift-free response and a low-maintenance unit that requires no recalibration. Read more about projected capacitive technology.
Surface Capacitive
Surface capacitive touchscreens provide a solution for customers who want an alternative to their capacitive options available today. Elo’s narrow, patented Z-borders yield an inherently linear sensor. The transparent protective coating makes the sensor resistant to scratches and abrasions. Touch performance is unaffected by everyday abuse and mishaps such as dirt, dust, condensation, liquid spills, contaminants or cleaning solutions. Yet the surface capacitive touchscreens respond quickly and easily with excellent dragging performance. And the Elo-designed controller responds to quick, light touches, and operates drift-free even in areas of poor grounding. Read more about surface capacitive technology.


	 What Are Touchscreens Used For?  


	The touch screen is one of the easiest PC interfaces to use, making it the interface of choice for a wide variety of applications. Here are a few examples of how touch input systems are being used today: 
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Public Information Displays 
Information kiosks, tourism displays, trade show displays, and other electronic displays are used by many people that have little or no computing experience. The user-friendly touch screen interface can be less intimidating and easier to use than other input devices, especially for novice users. A touchscreen can help make your information more easily accessible by allowing users to navigate your presentation by simply touching the display screen. 
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Retail and Restaurant Systems 
Time is money, especially in a fast paced retail or restaurant environment. Touchscreen systems are easy to use so employees can get work done faster, and training time can be reduced for new employees. And because input is done right on the screen, valuable counter space can be saved. Touchscreens can be used in cash registers, order entry stations, seating and reservation systems, and more. 
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Customer Self-Service 
In today's fast pace world, waiting in line is one of the things that has yet to speed up. Self-service touch screen terminals can be used to improve customer service at busy stores, fast service restaurants, transportation hubs, and more. Customers can quickly place their own orders or check themselves in or out, saving them time, and decreasing wait times for other customers. Automated bank teller (ATM) and airline e-ticket terminals are examples of self-service stations that can benefit from touchscreen input. 
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Control and Automation Systems 
The touch screen interface is useful in systems ranging from industrial process control to home automation. By integrating the input device with the display, valuable workspace can be saved. And with a graphical interface, operators can monitor and control complex operations in real-time by simply touching the screen. 
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Computer Based Training 
Because the touch screen interface is more user-friendly than other input devices, overall training time for computer novices, and therefore training expense, can be reduced. It can also help to make learning more fun and interactive, which can lead to a more beneficial training experience for both students and educators. 
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Assistive Technology 
The touch screen interface can be beneficial to those that have difficulty using other input devices such as a mouse or keyboard. When used in conjunction with software such as on-screen keyboards, or other assistive technology, they can help make computing resources more available to people that have difficulty using computers. 

Take a look at how one of our customers, CHI Centers, Inc., has developed a system that allows non-verbal individuals to communicate using a PC and touchscreen display: http://www.chicenters.org/patty.html 
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And many more uses... 
The touch screen interface is being used in a wide variety of applications to improve human-computer interaction. Other applications include digital jukeboxes, computerized gaming, student registration systems, multimedia software, financial and scientific applications, and more. 
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