ECE 3050A — Fall 2002

QUIZ NO. 6 - SOLUTION

(Average score = 5.6/10 with 5 students not taking the quiz)

A PNP common-collector amplifier is shown.
Assume the parameters of the transistor are g
=100, V,=25mV, and V4 = 0. (a.)} If [o=1
mA, find the small signal model parameter

Vee Vee

Ry= Rp=

values for g,, and r,. (b.) Find an algebraic RiiOOkQ K8
expression for the small signal input fin Ci=oo
resistance, R;,, the output resistance, R,,,,,, the —> L*i (
voltage gain, v,,/v;,, and the current gain, " P R =
Lourtin- (€.) Numerically evaluate the small \ 100kG
signal input resistance, R;,, the output
resistance, R,,,,, the voltage gain, v, /v;,, and )
the current gain, i,,/i;,
Solution

Ie. 1mA R,
@) gn=V, =25mv =40m3 fin 1"

40 mS
‘_
Br 100 " o<,
and re =gm =20msS = Sk Vp gm"'be Ve Vo
= Pip RE
(b.) The small-signal model is given B .

below where Rp = R|lIR,,

R;y = Rplllrp+ (1+ g,y )Rg] = Ryll{rp + (1+Bp)RE)

For R, we apply the voltage source, v;, and set v;, =0 (v, =

which equivalent to R

out-

-v, ) and solve for v/,
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= Gpv,~ip(14+Pp) = Gpv, + g (1+Bp)v, = v(GE+ gp+ &:8p) =v{Gp+ 8+ &)

Vr ] Rg

R

our =0 =Gp+gutsr | Row=T+g, Rp +5.Rz

The output voltage can be expressed as,
1%

out | Your |{ t Rs =
ﬁ=(ib J( J{ ] [(HﬁF)RE][R +r,,+(1+ﬁF)RE]( ]

Vout (1+Bp)RERp iour

VoulRg Ry (Vout

Vin = Rin[RB -+ rn+ (1+BF)RE] and .

VY /Rm REk in

J

(¢.) Numerical evaluation:

R;, = SOKII[2.5kQ+(101)2kQ] = 40.17kQ  R,,,. = [0.5mS+0.4mS+40mS]! = 24.45Q

Vout 101-2k€2-50k£2 Lout

= 2017k Q50kQ+2.5kQ+(101)2key — L288VV. 5

40.17

=5 (0.988) = 19.84 A/A



