Chapter 6

Output

Output – is the data that has been processed into a useful form.  Computers process (data) input into output (information). There are four common types of output:

1.) Text – Examples of text-based documents are memos, letters, announcements, and reports. 

2.) Graphics – are digital representations of nontext information such as drawings, charts, and photographs.  Documents often include graphics to enhance their visual appeal and convey information.  Many Web sites use animated graphics, giving images the appearance of motion.  

3.) Audio is music, speech, or other sound.  Users insert their favorite music CD in a CD or DVD drive and listen to the music while working on the computer.  On the Web you can tune into a radio or television station and listen to audio clips or live broadcasts.  You can also use the Internet to have a conversation with a friend. 

4.) Video – consists of images that are played back at speeds that provide the appearance of full motion.  Most video also has accompanying audio.  Many Web sites include video clips that you can watch on your computer.  By attaching your video camera to the computer, you can watch home movies on the computer.  

Output Device  --is any type of computer hardware component that conveys information to one or more people.  Commonly used output devices are:  display devices (monitors), printers, speakers, headsets, and data projectors. 

Display Device – is an output device that visually conveys text, graphics, and video information.  The display device consists of the screen, or projection surface, and the components that produce the information on the screen.  Desktop computers typically use a monitor as their display device.  

Monitor – is a plastic or metal case that houses the display device or screen.  Most display devices project in color.  However, some are monochrome.  Monochrome means the information displays in one color – such as white, green, black, blue or gray on a different color background.  Some PDAs and other mobile devices use monochrome displays to save on battery power.  To enhance the quality of their graphics, monochrome displays often use gray scaling.  Gray scaling involves using many shades of gray from white to black.

Types of Monitors

1.)  CRT monitor – is a desktop monitor that is similar to a standard television because it contains a cathode ray tube (CRT).  A cathode ray tube is a large, sealed, glass tube.  The screen is coated with tiny dots of phosphor material.  Each dot consists of a red, a green, and a blue phosphor.  The three dots combine to make up each pixel.  A pixel (short of picture element) is a single point in an electronic image.  Inside the CRT, an electron beam moves back and forth across the back of the screen, causing the dots to glow, which produces an image on the screen.  Each dot, called a pixel, is a single point in an electronic image.  Monitors consist of hundreds, thousands, or millions of pixels arranged in rows and columns.  (p. 294)

Most monitors are referred to by their viewable size, which is the diagonal measurement of the actual viewing area provided by the monitor. For example, a monitor listed as a 21-inch monitor may have a viewable size of 20 inches.  Monitors are available in various sizes, such as 15, 17, 19, 21, and 22 inches.  

Monitor Ergonomics – The goal of ergonomics is to incorporate comfort, efficiency, and safety into the design of items in the workplace.  Most monitors have tilt bases that you can adjust the angle of screen to minimize neck strain and reduce glare from overhead lighting.  Monitors have controls that allow you to adjust brightness.  To help reduce the amount of electricity used by monitors and other computer components, the U.S. Department of Energy and the U.S. Environmental Protection Agency developed the ENERGY STAR program.  This program encourages manufacturers to create energy-efficient devices that require little power when they are not in use.  Monitors and devices that meet ENERGY STAR guidelines display an ENERGY STAR label.  Older CRT monitor screens were curved slightly.  Many current models have flat screens.  A flat screen reduces glare, reflection, and distortion of images.  With a flat screen, users do not notice as much eyestrain.  So, a flat screen is an ergonomic screen.

Quality of Display Devices – the quality of a CRT monitor depends on its resolution, dot pitch, and refresh rate.  The quality of an LCD monitor depends on its resolution.  

The resolution describes the sharpness and clearness of an image.  Manufacturers state the resolution of a monitor in pixels.  For example a monitor set at an 800 X 600 resolution displays up to 800 pixels per horizontal inch and 600 pixels per vertical inch, for a total of 480,000 pixels to crate a screen image.  Most monitors support a variety of screen resolutions.  Standard CRT monitors usually display up to a maximum of 1600 X 1200 pixels.  High-end CRT monitors can display 2048 X 1536 pixels or more.  The greater the number of pixels, the better the quality of the image.  As the resolution increases, some items on the screen appear smaller.  A higher resolution is desirable for graphics applications.  A lower resolution is satisfactory for word processing.

Dot Pitch or pixel pitch is the distance in millimeters between each like-colored pixel on a display.  The smaller the distance between the pixels, the sharper the image will be.  To minimize eye fatigue, you should use a monitor with a dot pitch of .27 millimeters or lower.

Refresh rate or scan rate, is the speed that a monitor redraws the images on the screen.  A refresh rate should be fast enough to maintain a constant, flicker-free image.  The flicker can lead to eye fatigue and cause headaches for some users.  Refresh rate is the number of times per second the screen is redrawn and is expressed in hertz (Hz).  A high-quality CRT monitor will provide a vertical refresh rate of at least 75 Hz.  This means the image on the screen redraws itself vertically 75 times in a second.  Images are drawn on the screen as an electron beam moves back and forth across the screen and causes the pixels on the screen to glow.  These pixels glow for only a fraction of a second before they fade.  The monitor must redraw the picture many times per second so the image does not fade.  

CRT monitors use a small amount of electromagnetic radiation.  Electromagnetic radiation is a magnetic field that travels at the speed of light.  Excessive amounts of EMR can pose a health risk.  To be safe, all high-quality CRT monitors comply with MPR II standards.  MPR II is a set of standards that defines acceptable levels of EMR for a monitor.  To protect yourself even further, you should sit at arm’s length from the monitor because electromagnetic radiation only travels a short distance.  Also, EMR is greatest on the sides and back of the monitor.

Video Cards & CRT Monitors -- Many CRT monitors use an analog signal to produce an image.   To display color on a monitor, the computer sends a signal through the video card on the motherboard. The video card or graphics card or video adapter converts digital output from the computer into an analog signal and sends the signal through a cable to the monitor. The number of colors a video card displays is determined by its bit depth.  The video card’s bit depth, also called the color depth, is the number of bits it uses to store information about each pixel.  For example, an 8-bit video card uses 8 bits to store information about each pixel.  Thus, the card can display 256 different colors (28 or 2x2x2x2x2x2x2x2).   A 24-bit video card uses 24 bits to store information about each pixel and can display 16.7 Million colors (224).  The monitor separates the video signal into red, green, and blue signals.  Electron guns fire the three-color signals to the front of the monitor.  These three dots – one red, one green, and one blue are combined to make up each pixel.  (p.297) 

Super Video Graphics Array (SVGA) – a video standard that is used to define the resolution and number of colors in a monitor.  Most current video cards support the SVGA standard, which also supports resolution and colors in the VGA standard.  (p. 298)  Both the video card and the monitor must support the video standard to generate the desired resolution and number of colors. A video card also must have enough memory to generate the resolution and number of colors you want to display.  The memory in a video card stores information about each pixel.  Higher quality video cards use video RAM or VRAM to improve the quality of graphics.  Manufacturers state video memory in megabytes. (p. 298)  In addition to memory chips, the video card contains a processor chip, sometimes called a graphics-processing unit (PGU) because it performs calculation used to display images on the screen.  A video card’s processor and memory chips generate a lot of heat, so, they usually contain a fan or heat sink to keep the chips from overheating.

Flat-Panel Displays – A flat-panel display is a device with a shallow depth that does not use CRT technology.  LCD monitors, LCD screens, gas plasma monitors, and many HDTVs are types of flat-panel displays. 

2.  LCD Monitors and Screens – And LCD monitor is a desktop monitor that uses a liquid crystal display instead of a cathode ray tube to produce images.  The LCD display contains liquid crystals between two sheets of material.  When an electric current passes through the crystals, they twist.  This causes some light waves to be blocked and allows others to pass through, which creates the images on the screen.  These monitors produce sharp, flicker-free images.  LCD monitors have a much smaller footprint than do traditional CRT monitors; that is, they take up mush less desk space. An LCD monitor uses less than one-third the power consumed by a CRT monitor, produces less heat, and does not produce electromagnetic radiation.  LLCD monitors are available in a variety of sizes, the most common being 15, 17, 18, 10, 21, and 23 inches.   For an even wider screen area, some users position two or more monitors side by side.  (p. 299)  Mobile computers, such as notebook computers and Table PCs, smart phones and PDAs often have LCD screens.  An e-book is a small, book-sized computer that allows users to read, save, highlight, bookmark, and add notes to online text.  You download new book content to an e-book, mobile device, or computer.  To obtain the same functionality as an e-book device, some users install a program called Microsoft Reader onto a PDA or computer.  Microsoft developed a technology called ClearType to improve the quality of reading material on LCD screens.  ClearType changes the brightness and contrast of pixels surrounding each letter to give the letter more of a printed appearance. 

LCD monitors and screens produce color using either passive-matrix or active-matrix technology.  An active-matrix display also known as a thin-film transistor (TFT) display, uses a separate transistor to apply changes to each liquid crystal cell and thus displays high-quality color that is viewable from all angles. for each color pixel and can display high-quality color viewable from all angles.  A newer type of TFT, called organic TFT, or organic LED (OLED), uses organic molecules to produce an even brighter, easier-to-read display than standard TFT displays. Also OLEDs are less expensive to produce and consume less power.  A passive-matrix display uses fewer transistors and requires less power than an active-matrix display.  The color on the passive-matrix is not as bright as the active-matrix.  The latest passive-matrix display uses high-performance addressing (HPA), which provides image quality near that of TFT displays.  Passive-matrix displays are less expensive than active-matrix displays.

LCD Quality – The quality of an LCD monitor depends primarily on its resolution, which generally is proportional to the size of a monitor.  The resolution increases for larger monitors and screens.  For example, a 15-inch LCD monitor typically has a resolution of 1024 X 768, while a 17-inch monitor has a resolution of 1280 X 1024.  LCDs usually are geared for a specific resolution.  Refresh rates usually are not an issue with LCD monitors because the images either are on or off.  If you intend to watch videos, movies, or play graphic-intensive games, slower refresh rates may be distracting.  Thus users of these applications often opt for a higher hertz or A CRT monitor.  An important measure of LCD monitors is the response time, which is the time in milliseconds (ms) that it takes to turn a pixel on or off.  LCD monitors’ response times average 25 ms.  The lower the number, the faster the response time.  Brightness of an LCD monitor or LCD screen is measured in nits.  A nit is a unit of visible light intensity equal to one candela (formerly called candlepower) per square meter.  The candela is the standard unit of luminous intensity.  LCD monitors range from 200 to 350 nits.  The higher the nits, the brighter the image.

Video Cards and LCD Monitors – LCD monitors use a digital signal to produce a picture.  When you plug an LCD monitor into a video card that delivers analog signals, the LCD monitor converts the analog signal from the video card back to a digital signal.  This is one reason why LCD monitors are more expensive than CRT monitors.  Ideally, an LCD monitor should plug into a DVI (Digital Video Interface) port on the computer.  A DVI port accepts digital signals directly, eliminating the need for the analog to digital conversion.  Newer video cards have DVI ports, some of which send both digital and analog signals to a monitor.   These video cards have a standard monitor port, and an S-video port, allowing users to connect a television, DVD player, or video record to the computer.

Many current LCD monitors have built-in television tuners.  These monitors allow you to watch television programs without having to install a TV tuner card in the system unit.  Simply plug your television antenna or cable into the port on the monitor.  

Gas Plasma Display Monitors – A gas plasma monitor is a display device that uses gas plasma technology, which substitutes a layer of gas for the liquid crystal material in a LCD monitor.  When voltage is applied, the gas releases ultraviolet (UV) light.  This UV light causes the pixels on the screen to glow and form an image.  Gas plasma monitors offer larger screen sizes and higher display quality than ALCD monitors, but are more expensive.  These monitors can hang directly on a wall and often measure more than 50 inches wide.  (p. 302)

Televisions & HDTVs  Many home and business users utilize televisions as display devices for their computers.  Connecting a computer to a standard television requires an NTSC converter, which converts the digital signal from the computer into an analog signal that the television can display.  (NTSC – National Television Standards Committee) Although televisions can use either CRT of LCD technology, the trend in newer digital models is LCD.  Digital signals produce a higher-quality picture, and many programs can be broadcast on a single digital channel.  Only one program can be broadcast on an analog channel.   By 2006, all stations must be broadcasting digital signals as mandated by the FCC.
HDTV or High-Definition Television – is the most advanced form of digital television, working with digital broadcast signals, transmitting digital sound supporting wide screens, and providing resolutions up to 1920 x 1080 pixels.  With HDTV, the broadcast signals are digitized when they are sent over-the-air broadcasts from local television networks, satellite, or cable.  To receive the HDTV signals via OTA broadcasts, you need an antenna; via satellite, you need an HDTV –compatible satellite receive/tuner; and via cable, you need an HDTV-compatible cable box.   Home users could use HDTV as their computer’s display device.  HDTV technology also makes the use of interactive TV more widespread.  Interactive TV is a two-way communications technology in which users interact with television programming.  Uses of interactive TV include selecting a movie from a central library of movies, banking, shopping, and playing games, and video conferencing.

Printer – A printer is an output device that produces text and graphics on paper.  The printouts can be in portrait or landscape orientation.  A page with portrait orientation is taller than it is wide with information printed across the shorter width of the paper  – normal 8 ½” X 11”.  A page with landscape orientation is wider than it is tall, with information printed across the widest part of the paper – paper printed sideways 11” X 8 ½”.  A printer often connects by a cable to a parallel port or a USB port.  

Impact Printers – forms characters and graphics on paper by striking a mechanism against an ink ribbon that makes an imprint on the paper.  Impact printers generally are noisy.  These printers produce near letter quality output, which is print quality slightly less clear than what is acceptable for business letters.  Companies may use impact printers for jobs such as printing mailing labels, envelopes, and invoices.  Impact printers are ideal for printing multipart forms because they can print through many layers of paper.  These printers can withstand dusty environments and extreme temperatures.

1.)  Dot-Matrix printer – is an impact printer that produces printed images when tiny wire pins on a print mechanism strike an inked ribbon.  When the ribbon presses against the paper, it creates dots that form characters and graphics.  Many dot-matrix printers use continuous-form paper, in which each sheet of paper is connected together.  The dot-matrix printer is measured by the number of characters per second it can print – 300 to 1,100 characters per second. (p. 304)

2.) Line Printer -- is a high-speed impact printer that prints an entire line at a time.  It is capable of printing up to 3,000 lines per minute.  Line printers use continuous-form paper.  ( p. 304)  A band printer prints fully formed characters, and a shuttle-matrix printer moves a series of print hammers back and forth horizontally at high speeds.

Non-Impact Printers  -- A non-impact printer forms characters and graphics on a piece of paper without actually striking the paper.  Some spray ink and others use heat and pressure to create images.  These printers are much quieter than dot-matrix printers.   Letter quality output is a quality of print acceptable for business letters.

1.) Ink-Jet Printers – a type of nonimpact printer that forms characters and graphics by spraying tiny drops of liquid ink onto a piece of paper.  Because of their reasonable cost and letter-quality print, ink-jet printers have become the most popular type of color printer for use in the home.  You can purchase an ink-jet printer of reasonable quality for less than $100. (p. 307)

One factor that determines the quality of an ink-jet printer is its resolution.  Printer resolution is measured by the number of dots per inch (dpi) a printer can output.  With an ink-jet printer, a dot is a drop of ink.  Most ink-jet printers have a dpi that ranges from 300 to 2,400 dpi.  Printers with a higher dpi have a better quality, but they are also more expensive. The speed of an ink-jet printer is measured by the number of pages per minute (ppm) it can print.  Most ink jet printers print from 3 to 21 ppm.  Graphics and colors print at a slower rate.  The print head mechanism contains ink-filled print cartridges each with fifty to several hundred small ink holes or nozzles.  Ink can be propelled by heat or pressure through any combination of the nozzles to form a character or image on paper.  Most ink-jet printers have two print cartridges:  one containing black ink and the other containing colors.  These cartridges usually cost about $30 each.  A single cartridge might print as many as 300 pages.

2.)  Photo Printers – is a color printer that can produce photo-lab-quality pictures. With models that can print letter-sized documents, users connect the photo printer to their computer and use it for all their printing needs.  Many photo printers have a built-in card slot so the printer can print digital photographs directly from a media card.  (p. 308) You do not need to attach the printer to your computer.  Some photo printers have built-in LCD color screens, allowing users to view and enhance the pictures before printing them. 
3.)  Laser Printers – A laser printer is a high-speed, high-quality nonimpact printer.   Laser printers can print text and graphics in very high quality resolutions, ranging from 600 dpi to 2,400 dpi.  Laser printers typically cost more than ink-jet printers, and they are also much faster.  A laser printer for the home and small office user typically prints text at speeds of 9 to 50 ppm.  Laser printers for large business users print more than 150 ppm.  The cost of the black-and-white laser printer ranges from a few hundred to several thousand dollars for the small office user to several hundred thousand dollars for the large business user.  Color laser printers are relatively expensive, with prices for the home and small business user starting at about $700.  Laser printers process and store the entire page before they actually print it.  Storing a page before printing requires laser printers to have a certain amount of memory.  A laser for the home or small business user can have up to 384 MB of memory. You can usually increase the amount of memory in a laser printer by inserting memory cards into the printer’s expansion slots. Laser printers use software that enables them to interpret a page description language.  A page description language tells the printer how to layout the contents of a printed page. Laser printers create images using a laser beam and powdered ink, called toner.  A laser printer creates images using a laser beam and powdered ink, called toner, which is packaged in a cartridge.  The laser beam creates a charge that causes toner to stick to the drum.  Then the toner is transferred from the drum to the paper. (p. 310)

4.) Thermal Printers  -- generates images by pushing electrically heated pins against heat-sensitive paper. They are inexpensive and the print quality is low.   Self-service gas pumps often print gas receipts using a built-in lower-quality thermal printer.  A dye-sublimation printer or thermal dye transfer printer can create images that are photographic quality.  

5.) Label and Postage Printers – A Label printer is a small printer that prints on an adhesive-type material that can be placed on a variety of items such as envelopes.  Most label printers also print bar codes.  Some label printers have built-in digital scales and can print e-stamps.  E-stamp or Internet postage is a digital postage you buy and print from your computer.

6.) Mobile Printers  -- A mobile printer is a small, lightweight printer that allows a mobile user to print from a notebook computer, Table PC or PDA while traveling.  They can fit in a briefcase.  Some portable printer use ink-jet technology and others use thermal technology.  Many portable printers connect to a parallel port or USB port.  Others have a built-in wireless infrared port. 

7.)  Plotters  – are sophisticated printers used to produce high-quality drawings such as blueprints and maps..  These printers are used in fields such as engineering and drafting and are very costly.  A large-format printer creates photo quality color prints.  Graphic artists use these high-cost printers for signs and posters.

8.) Wireless Printing – The two wireless technologies for printing are infrared and Bluetooth.  With infrared printing, a printer communicates with advice using infrared light waves.  Each device must have an IrDA port.  With Bluetooth printing, a device transmits output to a printer via radio waves.  Blue tooth printing is more convenient than infrared printing because Bluetooth devices do not have to be aligned with each other.  They need to be within about a 30-foot range.  Users can convert printers into Bluetooth devices with a Bluetooth wireless port adapter or card, which plugs into a USB port or parallel port.

Speakers & Headsets – An audio output device are is a component of a computer that produces music, speech, or other sounds.  Two commonly used audio output devices are speakers and headsets.  Most personal computers have a small internal speaker that usually outputs only low-quality sound.  Many users add stereo speakers to their computers to generate a higher-quality sound.  To boost the low bass sounds, you can add a woofer.  You connect the stereo speakers and woofer to ports on the sound card.  You can also plug a headset into a port on the sound card into a speaker.  

Voice Output occurs when you hear a person’s voice or when the computer talks to you through the speakers.  In some software applications, the computer can speak the contents of a document through voice output.  Internet telephony allows you to have a conversation over the Web, just as if you were on the telephone.
Facsimile (fax) machine – is a device that transmits and receives documents over telephone lines.  The documents can contain text, drawings, photographs, or can be handwritten.  A fax machine scans the original document, converts the image into digitized data, and transmits the image.  Fax capability can be added to your computer using a fax modem.  A fax modem is a communications device that allows you to send electronic documents as faxes with your computer.  When a computer receives a fax, you can view the document and if you have optical character recognition software, you can edit the document.  

A Multifunction Peripheral is a single device that looks like a copy machine but provides the functionality of a printer, scanner, copy machine, and perhaps a fax machine.  Some use color ink-jet printer technology while others use black and white laser printer.  These devices are less expensive than if you bought each device separately.  However, if the device breaks down, you lose all four functions.  

 Data projector – is a device that takes the image that displays on a computer screen and projects it onto a larger screen so that an audience can see the image.  Some data projectors are large and attach to a ceiling or wall; others are small portable devices.  Two types are:

1.)  LCD projector – uses liquid crystal display technology.  It attaches directly to a computer and uses its own light source to display information.

2.) Digital Light Processing projector – uses tiny mirrors to reflect light, and produces colorful images that can be seen even in a well-lit room. (p. 317)

Force-Feedback Joysticks and Wheels – Joysticks and wheels are input devices used to control actions of a player or movements of a vehicle.  Today’s joysticks and wheels also include force feedback, which is a technology that sends resistance to the device in response to actions of the user.  You use the simulation software to drive from a smooth road onto a gravel alley, and the steering wheel jars itself.

Output Devices for Physically Challenged Users – For users with mobility, hearing, or vision disabilities, many different types of output devices are available.  Hearing-impaired users can instruct programs to display words instead of sounds.  With Windows XP the Magnifier command enlarges text and other items on the screen.  Blind users can work with voice output where the computer reads the information that is displayed on the screen.  A Braille printer outputs information in Braille onto paper.  (p.320)
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