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2.4 BASIC PROPERTIES OF SILICON AND BASICS OF TRANSISTOR OPERATION This section provides a basic view of the operation of a transistor, which rests on the operation of semiconductors discussed earlier. The  eld of physics, which we brie y introduced above, naturally has a very broad (even universal) scope, but, consistent with the focus of this book, we are looking at a very speci c and pragmatic set of issues. Hence, we focus parochially on microelectronics in the subsections that follow. The development of microelectronics, starting with the transistor and then the aggregation of transistors into microprocessors, memory chips, and controllers, has ushered in the age of information technology (IT); these devices all work by streaming electrons through silicon [74]. Field-e ect transistors (FETs), among the workhorse devices of microelectronics technology, are small switches in which the passage of electric current between a  source  and a  drain  is controlled by an electric  eld in a middle component called a  gate.  Researchers exploring ways to build ultrasmall electronic system these days start with the existing semiconductor science and then move forward by utilizing extensions, expansions, or new phenomena. For example, devices made of atom-thick carbon cylinders have incorporated  carbon nanotubes  into a new kind of FET [75]; there is also interest in developing polymer FETs and semiconducting polymer blends, with submicrometer critical features in planar and vertical con gurations [76, 77]. Some basic methods of traditional operation are discussed below; the topic of nanoelectronics is revisited in  6. 2.4.1 Transistors
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FIGURE 4.44. In a modi cation of the parallel plate interferometer for convergent or divergent wavefronts, an off-axis section of plano-concave divergent lens is used instead of the plate.
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		Follow these steps to add a comprehensive list of potentially problematic Web sites to Internet Explorer s Restricted sites list by installing IE-SPYAD2: 1. Click Start   Internet Explorer, or open your preferred Web browser. Browse to netfiles .uiuc.edu/ehowes/www/resource.htm. 2. Scroll down to the Download section of the page and click the link to download ie-spyad.exe. Save the file to an appropriate folder location when prompted. 3. Double-click the ie-spyad2.exe file. This is a self-extracting ZIP archive that extracts the program s file to a new folder named C:\ie-spyad2. Extract the files to this location. 4. Click Start   My Computer and browse to the C:\ie-spyad2 folder. To add the list of sites to Internet Explorer s Restricted sites list, double-click the install.bat file. This opens the IE-SPYAD2 Install/Uninstall Utility window, as shown in Figure 4-4. Press the 2 key to install IE-SPYAD2 and then press the 1 key to confirm. After the process is complete, the SUCCESS message appears. 5. To confirm that IE-SPYAD2 added sites to Internet Explorer s Restricted sites list, click Start   Internet Explorer   Tools   Internet Options   Security   Restricted sites   Sites. The Web sites list in the Restricted sites window should now list hundreds of Web site addresses and domain names, as shown in Figure 4-5. In some cases, this list may not appear to be populated due to the way in which Internet Explorer displays Restricted sites when system-wide changes are implemented. Even when sites added using IE-SPYAD2 are not displayed, users are still blocked from accessing them. To remedy this issue, you can install IE-SPYAD for each individual Windows XP user instead of using IE-SPYAD2.
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		FIGURE 9.2 Measured input impedance on a Smith chart for the antenna shown in Figure 9.1;  1 =  2 = 4.4, h 1 = 0.8 mm, h 2 = 1.6 mm, w f = 1.5 mm, t = 23 mm, S = 5 mm, Sarm = 6.2 mm, L = 33.5 mm, and W = 30 mm. (From Ref. 1, C 1998 IEE, reprinted with permission.)
Figure 9-11: Double-click the quick mask mode icon to access the Quick Mask Options dialog box. You then can change the color and opacity of the protected or selected areas when viewed in the quick mask mode.
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