Comparison of CRT and LCD (a.k.a. Flat Panel Displays) 

Introduction
While the desktop computer seems to reinvent itself at least every three years, the computer monitor has been one of the more stable technologies. All that has changed with LCD monitors which, from a technical perspective, have little in common with their CRT cousins. This paper is designed to provide a quick overview of LCD technology, and what's different about purchasing LCD monitors.

How an LCD works

CRT (Cathode Ray Tube) monitors use an electron beam that excites phosphors painted on the inside a large glass picture tube; causing them to glow. These glowing phosphors produce the light we see. LCD (Liquid Crystal Display) monitors, on the other hand, use fluorescent backlights, color filters, and a matrix of liquid crystals. When the liquid crystal changes shape it acts like a valve that either blocks the filtered light or allows it to pass through to form an image in the display.

What to Expect

LCD monitors have both advantages and disadvantages over CRT monitors. Generally speaking, the image quality of CRTs is better than a LCD. LCD monitors are slightly less flexible than CRTs and may not be appropriate for all applications. On the other hand,LCDs use significantly less energy, are brighter than CRTs and use considerably less desk space.
Differences between an LCD and CRT

While LCD and CRT technologies both provide a window into the computer, they are worlds apart in term of what's important when making a purchase decision. Here's a

brief discussion of what's different about LCD monitors.

· Size. LCDs lightweight and compact, saves desktop space.

· Screen Size. LCD screen size is exactly the viewable area as advertised. CRT monitors typically less viewable area than advertised.
· Resolution. LCD's are designed to work in a single resolution. While CRTs look good in many resolutions, LCD monitors may not look acceptable outside of their native

resolution.

· Viewing Angle. LCDs have narrow viewing angles when compared to CRTs, and can appear to have inconsistent color and brightness.

· Pixel Density. Pixel density of LCDs are generally not as tight as the dot pitch in CRTs, but for most applications the density is acceptable. 
· Brightness. This may be one of the biggest advantages of LCD technology. The illuminated phosphor of a CRT are not nearly as bright as what the LCD can produce with its florescent backlight.

· Dead Pixels. Dead sub-pixels are very common on LCD monitors. Check the manufacturer's specification and understand the return policy before you make the purchase. 
· Power consumption. LCDs consume significantly less power (over 50% less depending upon monitor size) than CRTs and have a low emission risk. 
· Flicker. With CRT monitors the goal is get a fast refresh rate of at least 85Hz, but LCD are designed to run at a much slower refresh rate (usually about 60Hz) and flicker is never an issue.

· Pixel Response Time. The pixel response time measures the time it takes for a pixel to change. CRTs have extremely fast pixel response time but LCDs can be quite slow. The result is that the user might see ghosting or other visual artifacts when there is

movement on the screen. The fastest LCD monitors today have a response time of 25

milliseconds, which is still only about half the speed of a CRT monitor.

Digital Interface vs. Analog Interface

LCD monitors, like CRTs, generally use a standard analog VGA interface to connect to the computer. Many LCDs also have an option for a digital connection (Digital Visual Interface known as DVI). A digital interface requires that both the graphics card and the monitor support the digital connection. Theoretically the digital connection will produce a better signal that can be transported over a longer distance, but the benefits over an analog connection may not be immediately observable. Mating the correct video card, cable and monitor is imperative to produce an image on the screen. A digital signal is better protected against outside interference than an analog signal, but in practice it is very difficult for the average user to notice the difference in video quality between the two interfaces. Since the digital interface costs more and requires upgrading the video card and driver software, the cost and effort may not be worth benefit.

LCD Monitor Technology

LCD Resolutions

LCD monitors use a matrix of cells to display the image, and thus are fixed resolution devices. Unlike CRTs, LCD's are designed to work in a single resolution. While CRTs look good in many resolutions, LCD monitors may not look acceptable outside of their native resolution.

[image: image1.png]LCD Monitor size | Pixel pitch Native resolution | Viewable size HV.
15 inch 0.3mm 1024 x 768 307mm x 230mm
17 inch 0.26mm 1280 x 1024 333mm x 266mm
17.4 inch 0.27mm 1280 x 1024 346mm x 276mm
18.1 inch 0.28mm 1280 x 1024 358mm x 287mm
20.1 inch 0.31mm 1280 x 1024 397mm x 317mm
21inch 0.27mm 1600 x 1200 432mm x 324mm
23.1 inch 0.294mm 1600 x 1200 470mm x 353mm





Scaling Errors

While changing the resolution on a LCD monitor is as easy as it is on a CRT, the LCD must use an algorithm to scale the image when the display is not set to its native

resolution. Changing a 1280 x 1024 LCD to a 1024 x 768 resolution can create blocky,

choppy looking text with ragged edges. If resolution switching is important it is best to

purchase a CRT.

Color Saturation

The CRT has superior color saturation with the ability to offer a broader range of the color spectrum. Color intensive applications like photo editing, gaming or pre-press applications, for example, may be better displayed on a CRT.

Dead Pixels

Unfortunately today, no manufacturer can produce a flaw-free LCD monitor. Limitations of the LCD manufacturing process sometimes result in dead sub-pixels or dots. The term "dead" is used to describe a sub-pixel that becomes locked in either the "on" or "off" position. Three sub-pixels (adjacent red, green and blue dots) make up a single pixel. While dead pixels are rare, a dead sub-pixel is more common. A "dead sub-pixel" can take the form of either a black or colored spot on a white background or a white or colored dot on a black background. Few manufacturers choose to publish how they warranty dead sub-pixels, so it is always a good idea to ask before you buy.

Security and LCD Monitors

The biggest advantage to LCD monitor is their small size and lightweight, yet this also makes them an easy target for thieves. Some modern LCD monitors have security slots that accept a variety of locking systems. Kensington manufactures the most popular LCD and laptop security systems.

Return on Investment (ROI)


LCD monitors are more expensive than CRT monitors.  Some savings can be made in terms of power consumption. LCDs use less power than CRTs. A comparison of cost versus usage is given in the tables below for “Typical Office Use”, and “Public Lab Use” as our labs would be used.  The key factors in determining ROI are based upon how long the monitor is being “actively used”, how long it is in “stand by” or inactive but still on, and how long it is turned off. We compared a typical 15” LCD to a 17” CRT. Both have similar resolution and viewable area.  A midrange 15” LCD costs approximately $500 where a midrange 17” CRT costs approximately $200. Based upon these assumptions, it would take approximately 10 years to recover the difference in cost. 

Summary

LCD monitors are becoming more affordable, but be careful about shopping exclusively on price. Today's LCD technology can replace a CRT, depending upon your visual quality requirements.  Determining if you are ready to make the shift can be a complicated decision that will force you to make some trade offs. 
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