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Exoular of HFE Analysis

ECE 3050A, Fall 2002 Page 6
Fivad Exam
Problem 6 - (20 points - This problem is optional)
The FET in the amplifier shown has g, = Vpp
ImA/V, r ;= oo, ng= 0.5pF, and Cgs = 10pF. R3= =
(a.) Find the midband gain, V  /V, . (b.) Find 20kQ 1uF
the upper -3dB frequency, fy, in Hz. (Note: You H
+
cannot use the Miller's theorem on this problem Ri= _|:—|[:: Ry= v
. L . = = 20kQ S oM
because there is no bridging capacitor.) 1kQ -
Soluti B
olution . | . cl= Ro=
The small signal model for the high frequency "™ 20uF 1kQ
range is shown where R, = R;lIR, = 10kQ.
s 34 v 3T = FO2FEP5/6 VVsS
3} EmYgs
/4——\ 7o)
+ - N +
Vid RaS Ves =< Cos = Coqa SR34Vour
S . -

O

Because the capacitors are independent, probably the best way to work this problem is by
superposition (open-circuit time constants). Therefore,
C os°

1
Rege=RylIRyI(1g,) = KIKITK =333Q. — g, = £--3330= 300 Mradsisec.
ng: 1
Regq=R3y= 10kQ = @, = W: 200 Mrads/sec.

Oy = . . = 166 Mrads/sec.
\/(300Mrads/sec)z + kZOOMrads/sec)Z
7, = 26.48MHz
The midband gain is given as
1
Ryl
g -8mR3Ry -0.5
MBG = - R’;’+R4 = U.S)(-IO) =3.33V/V
Ry + RyllI7—
Em
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Problem 8 — (20 points. this problem is optional) +10V

A common-emitter BJT amplifier is shown. Assume
that the BJT has a 3 = hfe = 100, Cy = 2pF, V; =
25mV, fr = S00MHz, rp = 02, and r, = <.

a.) Find the numerical values of r, g, and Cr. -
b.) If rp= 1k, g, = 0.01A/V and Cx = 10pF for
. ] Vin RL= 1%

the above amplifier, find the value of the upper -3dB 10kQ out
frequency, fy, in Hz. -10V

: = FO2FEP8 =
Solution

Ic  1mA By 100
a) | g, =V—T=m=0.04 A/V I =g—=m‘=25009
m )
c =t o Ak 12.730pF - 2pF = 10.732 pF
T 7 @p TH T 2m500x106 T “PT T 1A 1SePE T PR = 2RSS P
b.)  The high-frequency, small-signal Rs | { Cu o
model for this problem is shown where + + I\ Y
R, =RAIR; =5kQ.
cL =Rl . rm<SVy ——

The midband gain of this amplifier is given V’”_ $ T Cgm A Rcr
by - o

Vour (VourYV. r
V= (VL:IV’LJ =-g,RAR, (ﬁ) = (-0.01-5kQ)(0.5) = -25V/V

in in

. [MBG = -25 V/V |

Using Miller’s theorem on this problem:

If >> RelIRy , then C,, = C, + C (1 + g, RAIR,) = 10pf + 2pF(1+50) = 112pF

u

1 1
We know that, W = Ceq (rn”RS> = (1 12pF-SOOQ) = 17.86 Mrads/sec.

Oy
fy = 3x=2.842 MHz

Note that:
1 108 : . :
,C =T17.86.2 = 28.00kQ2 > 5kQ so that the Miller approximation (neglecting C,,)
u

is valid.





