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Figure 5.1 A simplified structure of the npn transistor.
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Figure 5.2 A simplified structure of the pnp transistor.
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Figure 5.4 Profiles of minority-carrier concentrations in the base and ahe emitter of an pn transistor operating in the active mode: v,, > 0 and
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- Exercises

* 5.1

— NPN vge=0.7V at i-=1mA.
Find vge at ic=0.1mA, 10mA

¢ 5.2
— Find a range for =50 to 150.

* 5.3

— NPN I5=14.46pA for 1:=1.460mA, and Vg.=0.7V.
Find a, B, and Ig

* 5.4
—lc=10mA. Find $ and I; for a = 0.99, 0.98.




Figure 5.6 Cross-section of an npn BJT.
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Figure 5.8 The Ebers-Moll (EM) model of the npn transistor.







Exercise

* 5.6
— BJT a=0.99, 0z=0.02, 1s=10-15A:

— Calculate second term on RHS of equations 5.31,
5.32, 5.33, and verify they can be neglected.

— Calculate ig, ic, and ig for vg=0.7V.
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Figure 5.10 Concentration profile of the minority carriers (electrons) in the base of an npn transistor operating in the saturation mode.
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Figure 5.11 Current flow in a pnp transistor biased to operate in the active mode.
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Figure 5.12 Large-signal model for the pnp transistor operating in the active mode.
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Figure 5.13 Circuit symbols for BJTs.
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Exercises

. 5.10
. 5.11
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Figure 5.17 Effect of temperature on the i—v,, characteristic. At a constant emitter current (broken line), v, changes by -2 mV/°C.
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Figure 5.21 Common-emitter characteristics. Note that the horizontal scale is expanded around the origin to show the saturation region in some
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Figure 5.20 Large-signal equivalent-circuit models of an npn BJT operating in the active mode in the common-emitter configuration.
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Figure 5.22 Typical dependence of Zon I and on temperature in a modern integrated-circuit zpn silicon transistor intended for operation around
1 mA.
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Figure 5.24 (a) An npn transistor operated in saturation mode with a constant base current /. 5 (b) The i —v . characteristic curve corresponding to

iz = Iy. The curve can be approximated by a straight line of slope 1/R - (€) Equivalent-circuit representation of the saturated transistor. (d) A
simplified equivalent-circuit model of the saturated transistor.




Ex. 5.18: BV 5,=70V. Find V,

Figure E5.18
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Exercises

* 5.1

— NPN vge=0.7V at i-=1mA.
Find vgg at i-=0.1mA, 10mA

|+ 5.2
— Find a range for =50 to 150.

« 5.3

— NPN [5=14.46pA for I-==1.460mA, and Vge=0.7V.
Find a, B, and Ig

« 54 |
—1c=10mA. Find 8 and I; for a = 0.99, 0.98.
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Exercise

e 5.6
— BJT a¢=0.99, 05=0.02, Is=10-15A:

— Calculate second term on RHS of equations 5.31,
5.32, 5.33, and verify they can be neglected.

— Calculate ig, i, and ig for vge=0.7V.
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