Tutorial 2: BJT
B. G. Streetman (6™ Edition): End-of-Chapter 7 Problems

7.7,10,11) A p"-n-p Si transistor has a uniform area of 2x10™* cm” and base width W of 1 pm.
The emitter doping is 10'® and base doping is 10'®cm™. The hole life time in the base is 1 ps,
and the mobility can be found from figure 3-23 (or see below).
(a) calculate Iz and I¢, with Vgz = 0.6 V and Apc negligible.
AW, A
(b) compare 7, = 6]2—”pE with Iz - I¢c
T
P
(c) calculate v, B, « and 3 . Assume the emitter is long compared with L, and 7, = 0.1 us in
the emitter.

(d) calculate the saturation current /ggs.

7.17) Assume the transit time for electrons across the base of an n-p-n transistor is 100 ps, and
electrons cross the 1-um depletion region of the collector junction at their scattering limited
velocity (see below). The emitter-base junction charging time is 30 ps and the collector
capacitance and resistance are 0.1 pF and 10 Q, respectively. Find the cutoff frequency f7 .

7.22) A symmetrical n'-p-n’ Si bipolar transistor has the following properties:

Emitter and collector Base A=2x10" cm?
Np=10"cm™ Ny =2x10"cm™  W,=04um
n=717=0.1ps mh=1T,=1us

(a) Calculate /.
(b) Calculate I for Vg =-0.7 V, Vg =4 V assuming I = Ig,.
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*Self-study* Book: qﬂnsaﬁmar"iaé"sﬁq Example 6.3 pp.269-270



