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

 
7.7,10,11) A p+-n-p Si transistor has a uniform area of 2×10-4

 cm2
 and base width Wb of 1 µm. 

The emitter doping is 1018
 and base doping is 1016

 cm-3. The hole life time in the base is 1 µs, 
and the mobility can be found from figure 3-23 (or see below). 
(a) calculate IE and IC, with VEB = 0.6 V and ∆pC negligible. 
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(c) calculate γ, B,αandβ. Assume the emitter is long compared with Ln and τn = 0.1 µs in 
the emitter. 
(d) calculate the saturation current IES. 
 
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-µm 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 Ω, respectively. Find the cutoff frequency fT . 
 
7.22) A symmetrical n+-p-n+

 Si bipolar transistor has the following properties: 
Emitter and collector Base A = 2×10-4 cm2 

ND = 1018 cm-3 NA = 2×1016 cm-3 Wb = 0.4μm 
τn = τp = 0.1 µs τn = τp = 1 µs  

(a) Calculate IES. 
(b) Calculate IB for VEB = -0.7 V, VCB = 4 V assuming IE = IEn. 
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*Self-study* Book: อุปกรณ์สารกึ่งตัวนำ Example 6.3 pp.269-270


