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Homework Assignment # 13, Due April 27, 2001

Use the following parameters for all BJT devices.

NPN PNP

=100 =50
Vce.sar=0.1V Vec.sar=0.1V
VBE=O.7V VEB=O.7V
V=20V V=25V
Wg=1um Wg=1um

Ngp=10""/cm®

Nega=10"/cm’

NBA=5X1 0’I {/Cmd

NBD=5X1 O1 //Cmd

Ncp=10"/cm®

Nca=10""/cm?®

13.1) Common Emitter Design
Consider the following circuit:

Find Isup, Veias and A, the area of the base, such that the following constraints are met:
Vour=0V
Toc=To
Overall voltage gain of at least 75 at low frequencies
Lowest frequency pole at SOMHz or higher (the only capacitor you should
consider is Cy)
Minimize the large signal power dissipation



13.2) Multistage Frequency Response with Open-Circuit Time Constants
Consider the following circuit:

Vo= 2.5V
isupr=1MA <>
2
R4=600 N
1 Vout
_I_
i =1mA
v, 'supz™= 1M <> R =10K
Veg= -2.5V
VBIAS ?

Assuming that VOUTZO, Toc1=Tol, Toc2=To2, and the area of each base is 10pum x 10um, find
this circuit’s lowest frequency pole and its —3dB frequency, both in Hz. You should
consider the effect of C; and C,, but not the capacitance to the substrate.

13.3) Miller Approximation
Find the lowest frequency pole for each of the following circuits.

a)
600 | |100fF 20K
+ | | +
0.001v,
A 3K Vi—— Vout
5pF 8K
b)
50K 2K
100fF
W + I I +
v, <J_r 400K < v — J_r Yin v,
5pF 30K:
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