‘4'. =—8m (Rl

4,=~000ss)ekofor) 2|

R,=R;=1MQ | R

lo=— Eule: ‘

H

)

=1, =10.0 kQ2

=% —_Rg =—1M(0.0055)=

{ﬂ} AC Equivalent Circuit with the MOSFET Replaced by Small Signal Model

-
R v,
| ‘?1}1 =
Neglecting 7, :
¥ Ve R
v = gm RI. ‘ 1 = £
g : (Ry+Rg)(1+ g, R,)
Ver Y, 1M©2(0.0055)2000Q
4,= = x%=— [ A ) =-4.65
CF L (15kQ+ 1M_r1)] 1+ (0. m«sxmm);
me=— gm 1,‘5': ‘ :.i- = E,’-T + gm-lg:RS
R,
i 005
4=l2-_g_ 8 __jyo_ 00055 = 2500
a 1+g,R; 1+ (0.0055)(20002)
Including 7, :
+ T ; V=1, R+ (fo+ &u i Bs )7, {,~E>>Rs)
'1«:5:_5 grr.l s s : R = v r(1+ ngR}
R~ R, B Cr) o Ron= 10kﬁ[1+ (0.0055)200Q)]
R, T R,=200kQ

- R, =R, =1MQ)

i)



7,
| o
||I
|
|

1oV AC Equivalent Circuit with BJT replaced by Small Signal Model

¥, is neglected

33002 68082

—AAMAAN

- 12V

Re=Rg; + Ry

R, = 8.2kQJ47kQ

@) Yo=-B,iR ‘ Ve = iy 1+ (B, + DR,

! 2 8.2kQ47kQ
A = G =— B.i R, Forlarge 3, : A, -:-—R—Iz— " =
' Vi iy +i, (B, +1)R; R  3309Q2+680Q2
L . . R 8.2kCY47 kL2
(b) Place a bypass capacitor in parallel with the 330 Q resistor. Then A4, = _R_L = —% =-10.3
- 2
8.2kQ47kC
(c) Place a bypass capacifor in parallel with the 680 Q2 resistor. Then A, = —# =-21.2

(d) Place a bypass capacitor from the emitter to ground.

() 4,=-10(Vee + VEE) =240, (look at the page 9032 section 13.6.3 from the course book )



14.11 AC Equivalent Circnit with BJT replaced by Small Signal Model

100k b
_I_
v . i
th F.m <l ﬁ.-_—.— Ib R.[ 1‘:5'
— ‘E"'.I'H —
- RE
R‘iu :r..ﬂ'_{vBa-'_l]RE :5[}{];{(2
Yo B,R, TSR,

=—10—> R, =66.7 kO

A =—7T7—=- =
T Y% o+ (B,+DR;  500KkQ

Assuming (S, +1)R; >>17,

500 kQ 500 kQ
_500kQ _500kQ _ . oo

ET OB, +1 76




DC Equivalent Circuit

14.18
+Vop
RE Ry — 187
R
R, ©
|

| I | \Il C RG _ REQ

w —AM—1

2.2MQ
22MQ+22MQ

22MQ=1.10M02

=0.00¥ | R; =Rgp=2.2 MK

VEQ 218

Assume Transistor Operates in Saturation Region ;

18 = 220001, — Ve +9 | 9=3200013+1+q;ﬁ_)15=307m

Vps =18 -1, (22kQ +18kQ)]|=-5.72¥

R, = 2(307u4)
‘(VGS—VTP”: ——— = =1.24F |V >|[VC—S_K'—P]|
R, = 1| R,| B3 = 1,|18k470kQ2 218K 470kQ = 17 3402 oo v
Assumption is Correct
Rin =R]HRF"= 110;1@ ‘ Rﬁul_:};_’H]_Ek_q= ]'Sk'q -5 & -
- \_ g, = \/3(400.1:10 J307x107)=0.496mS  Assume A=0,7,==
' R, | - 1.1M0 -
A, =- — ' =—0.496mS)(17.3kQ)) ——————=-8.57
k g”‘”RL‘..\ R, +R, ‘ [ X oo
R, 18k
A,=-g R, —L2 —=-0496mS(1.1MQ2)———————=—18.:
R, +R, 18kQ2+ 470k
v_=v, R _ v, A =0.999v,
£ 'R,+R, 'lkQ+1.1MQ

(1.247
v_ <02V — Vi) \ 1-'1.30.2\@":0.248 14



14.21 +Vee DC Equivalent Circuit

Assume Transistor Operates in Forward Active Eegion ;

Vee — Vae (10-0.7)

C. I, = = =12.3uA
R, I +  Ry+(B+1)R;  20kQ+ (80+1).1kQ
|| R4 v, I, =983 ud | V&_:[VCC+K_E)_REIL_=ED—QIU{]IE=11.DV
v, -
: L Vie=0.7 Voe= 0.7-11=—10.3V
RB
L Assumption is Correct
. 80(0.025¥ 100+11.0
= y = 30095V oarq | 1 =4 Y 113k
983114 083114
AC Equivalent Circuit with BJT replaced by Small Signal Model
R I R, = 1| IMQ=113kQ[1MQ =102k
T — -
T l R, = Ry|r, =20k0)|2.04kQ2=185kQ | R, =1,=113kQ
s + . p \ o
) ' R 1.85kC

(T g v A =—2=_gR| " |=_40(083u4)102kQ — 3530

1' [ 3 . < - [ -

! <_> R, R >V, <l> m be A R3 %o A Em f-| R +R (834X ]25D9—1.85m

e -
-y B.4, _ _, \ |
— _ Ry+1;, e _,BE;$ 1
X = L wrR)
i 20k0) o113k
4= =80 | 1=—7.37
L 20k + 2.04kQ)\ 113kQ + 1MQY)
y =y —Fm 20K o5y | v <300V s o6 my

i

R, +R,) 250Q+20kQ 0.088



