ECE 3050 — Spring 2003

Page 1
Homework - tions
13,40
I‘[~ 1 1 = = =
= — 1y = 2.22kQ) |40l = ——— 2 I =113 v, =10(BmV} =50 mV
20k§l+rD 10 D I D 2221{:) D “‘A I -1 (
13.44
r, = YLflCi v solvingfor V. V, =1.r, -V
c

Using the values from row 1: V, = 0.002(40000)-10=70 V

Using the values from the second row: B, = g, .r, = 0.12(500) = 60-and B, =, = 60.
Row 1: g, =40l = 40(0.002)=0.08 S |

He = 8, = 0.08(40000) = 3200
Row 2 lc=%—%_2_.:3m I r :VA“"VCE_ 80

Q

= = 26.7 kQ
Ie 0.003
HE = 8,7, = 0.12{26700) = 3200
-4
Row 3: g,,,:E: =Ig%=1.25x 1048 | |C=%=1‘—2-§%1-9—=3.13m
r - Va + Vg - 80
° Ic 3.13x 10

0

+
Y - e v _
. gmv ro
o a=

5 =256 MQ | pp =g,r, =1.25x 10°(25.6 x 10°) = 3200

For the hybrid pt model: y,, -1
"'-1!
For the T - model: i, :v—"—aoh‘—= -0 Vy
rC [4 rc
1_ aQ
P B, +1 1
— =R = - = T, = +1
YII X rc rc (’30+1)r€ '_, " (Bo )rc
r. = Tx = {50 LI %V — VT
. = = =T
(Ba +1) gm(Bo +l) Em {C lE
13.57
20k0
a)Vgg = -9+ ——=—"""——18=-4,61V | Ry, = 20kQ62kQ =15,
(2) Veg 62k + 20kQ | Reg 16 15. 1k
~4.61-0.7 - (-9)
Iy

" 151k 7 136(3.0kq) O 7oA | le = 13515 = 913uA

Ve =9 - 130001, - 39001 ~ (-9) = 2.54V
Em = 401, = 0.03655 | r, = 132

=—==3.70kQ | 1, =
m
Av:—( 2.97kQ

1k + 2.97k0 J(O‘ 0365)(11.5kQ) = -314
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5.) An NPN BJT common-emitter inverting amplifier is shown. Assume the parameters
of the transistor are Bz = 100, V7=25mV, and V, = 100V. (a) If I =0.5mA and Vg =

3V, find the small signal model parameter values for g, rp, and r,. (b.) Find an

algebraic expression for the small signal voltage gain, v,,/v;,. (c.) Numerically evaluate
the small signal voltage gain, v, /v;,.

Solution
Ic  0.5mA
@) gm=V, =25mv =20mS
Vr 100 VatVee 102
rz = PBrTo =20ms =3k To=""Iz =05mA =204kQ

(b.) To find the small signal voltage gain, we must first develop a small signal model.
This model is given below:
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(c.) The numerical value of this gain is

vV
2 . 20mS(204kQU110k) = -20mS(9.53kQ) = -190.65 V/V

in



