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Then, dIC /dIB is reduced, as shown in Fig 22-7 Points X and Y in the graph represent the instantaneous current extremes during the signal cycle in this particular case When conditions are like those in Fig 22-7, a transistor amplifier will cause distortion in the signal This means that the output wave will not have the same shape as the input wave This phenomenon is known as nonlinearity It can sometimes be tolerated, but often it is undesirable When the input signal to a transistor amplifier is too strong, the condition is called overdrive, and the amplifier is said to be overdriven Overdrive can cause problems other than signal distortion An overdriven transistor is in or near saturation during part of the input signal cycle This reduces circuit efficiency, causes excessive collector current, and can overheat the base-collector (B-C) junction Sometimes overdrive can destroy a transistor
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		Figure 105: Attitude for t   [70, 140]s Roll   is plotted as a solid curve Pitch   is plotted as a dashed curve Top   Roll and pitch as estimated by the presented AHRS approach Bottom   Roll and pitch as computed by eqns (1068 1069) the IMU is placed in the same location with the same orientation as it was initialized Figures 107 and 108 plot the attitude angles for two such time ranges For Figure 107 the IMU is not being handled for t   [140, 144]s For Figure 108 the IMU is not being handled for t   [248, 255]s The mean and standard deviation of the roll and pitch in each of these time intervals is displayed in Table 101 Based on those results, it is reasonable to conclude that the system is accurate to better than 05 degree during this experiment, after initialization The only evidence to the contrary is the near one degree roll correction at t = 13834 seconds
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		Another important specification for a transistor is the range of frequencies over which it can be used as an amplifier All transistors have an amplification factor, or gain, that decreases as the signal frequency increases Some devices work well only up to a few megahertz; others can be used to several gigahertz Gain can be expressed in various ways In the preceding discussion, you learned a little about current gain, expressed as a ratio You will also hear about voltage gain or power gain in amplifier circuits These, too, can be expressed as ratios For example, if the voltage gain of a circuit is 15, then the output signal voltage (rms, peak, or peak-to-peak) is 15 times the input signal voltage If the power gain of a circuit is 25, then the output signal power is 25 times the input signal power Two expressions are commonly used for the gain-versus-frequency behavior of a bipolar transistor The gain bandwidth product, abbreviated fT, is the frequency at which the gain becomes equal to 1 with the emitter connected to ground If you try to make an amplifier using a transistor at a frequency higher than its fT specification, you are bound to fail The alpha cutoff frequency of a transistor is the frequency at which the gain becomes 0707 times its value when the input signal frequency is 1 kHz A transistor can have considerable gain at its alpha cutoff frequency By looking at this
05 0
specification for a particular transistor, you can get an idea of how rapidly it loses its ability to amplify as the frequency goes up Some devices die off faster than others Figure 22-8 shows the gain bandwidth product and alpha cutoff frequency for a hypothetical transistor, on a graph of gain versus frequency Note that the scales of this graph are not linear; that is, the divisions are not evenly spaced This type of graph is called a log-log graph because both scales are logarithmic rather than linear
2 1 0 -1 0 01 0 1 2 3 4 5 6 7
-01 0 01 0 1 2 3 4 5 6 7
.
Figure 106: Data during initialization Top   Flag designed to indicate whether or not the vehicle is accelerating Second   Roll   (solid) and pitch   (dashed) Third and Fourth   Residuals computed from the speci c force oriented along the u and v axes (solid), and the theoretical standard deviation 2 HPH +   a I (dashed) of that residual
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