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gm  = 1,
ITT

. . . . . . . . . . (6.1)

1

1 5 4 PH 226



gmr,  = ~ . . .
A 1,
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blnt

D)

1 5 6

I mA
gm  = = 0.04 mho

25 mv

0.10 mA
g,  = 0.004 mho

25 mv

100r” = ~ = 25K
0.004

kT__ = 8.62 x 10e5(67 + 273) = 29.3 mv
q .

ImA
gm  = = 0.034mho

29.3 mv
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100r, = - = 2.93 K
0.034

0.1 mA
aawaln&  (“u)  g,  = ~ = 0.0034 mho

29.3 mv

100r, = - = 29.3 K
0.0034
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v = I,r, = E,
(z-7””  .rn . . . . . . . . ..(6.8)

. . . . . . . . . . (6.9)
/’

A,.  = $ = { ~ hr,
-gm (r, + rJ

. . . . . . . . . . (6.10)

A, = -/I. RL
(r= + rd

. . . . . . . . . (6.11)

= gm i!f!i?  = g,,r,  = /3. . . . . . . . . . . (6.13)
b
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RLA,  : ; = -/&  ___ . .
(rr + r,J

Wleil r, 9lTlW81fllcb  (6.6) 49 I', = : LEJ3Wil  g,, 9lfl  (6.1)

4)

1, 1
g”,  = = 0.04

kT 25
4

Ld
UwlO

50
r, = ~ = 1250 R

0.04
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I
L

h,, = - = 4 PA
r,

1 6 0 PH 226



E, = R..

R.n + R,
E,

he R.. =  RR//(rr+r,,)  =
Rg  (r, + r3

IL+ (r,+  r3

.......... (6.16)

.......... (6.17)
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ainsrunia  (6.11),  A ,  =
VLl
E, =

-p. -!L
(rr + rd

amwii  E, v-mm.m7s (6.16), V” RL
Ri, = -P, %

J%  ( )
(rr + rJ

R,, + R,

VO
E, = -Po( $ ) ( R,.RC.R.  )

. . . .. . ..(6.18)

&“vA, = ‘+ = __ = gm  (LrJ PLlL
1, I, = I,

. . . . .
/n

.(6.19)

1, = R,
R,+r,+r,

L

LLTlWil  I, 9117  (6.20) tKJhWn1~  (6.19)

. . . . . . . . . . (6.20)

aLwud1  I, mnmn7~  (6.20)
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VO
A” = i- = -I%

RB RL
B (R,+r,+rJ  (R,+  RimI

mnia  (6.22)  rGkwbwnia  (6.18)  yxhm

. . . . . . . . . . (6.22)

9inmnia  (6.18)

VO

ES
= -PdJ% & )

r,+r,  In 8
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RTh = (12.5K)  ((49.6 K)  -12.5 K

uat Vyh = Rz”m = 1.21"
R, + R,

I, = VT,  - V”,
Rm  + (/3,  +l)R,

= IO/L4

P H  2 2 6



fl?l&U~lPb~~d~  E, = Ri.  + R,  = 2K (R, = 0)

=  4.5K(R,  =  2.5K)

(n)  IG-wni~  (6 .18 )  wieii  -$
8

V,-=
E,

-LL( RL HR,R;R  )
rx + r, Ln  P

= -100 (R, = 0)

= - 42.4 (R, = 2500)
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v = I&" = EC
r, + rn + (/3.  + l)R, rw

. . . . . . . . ..(6.24)

dau  v. ~G~pbh~%a15m1pl  6 . 6  (u)

v. = -g, VR:

R: = R,//R, = RLRc . . . . . .
R, + Rc

A, = v. = - gm VR; . . . . . .
Ei E,

. ..(6.25)

. ..(6.26)

WAdI  V 1ln (6.24) Aih (6.26)

A, = - & r,RI IL R:
r, + r, + (/3,,  + l)R, = - R,

. . . . . . . . ..(6.27)

E< = I,R,.  = [ Rssn I Ri"
. . . . . . . ..(6.29)
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LLYEAeil E, PlflW.Jfll3 (6.29) LWhiJnl~ (6.27)

A, = V” - /L  R:
E&n = R,

R, + Rm

v, _ ~ B. R: Ri.

ES R. ( R, + R.,  )
. . . . . . . . ..(6.30)

= -8o(
R, R:

RTh +  R ,  ) ( R+RF  )
. .

Y I”
. ..(6.31)
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R.  = r, f r, =
B.  _ B.- - -= 1.25K
g-v 1 mA

25 mV

R1  = Rc  //Rr  = 2.5 K

HI&I A, 7lntWnl5  (6.11)

ILK,A, = + = - ~ = -100
R,

(9

(‘?I)  dQ  R,  = 500 R dl R, b’hJ&4  9lflRXJfll5 (6.28)

R. = r, + r, + (/3.  + l)R,  = 26.7 K

~olAn&J"er9lhLP'll.4Lh+il  R, %UfWfll3 (i) !%'il A,h-i

A, = -4.68

'FilhdS3Jlblb  ~lbtWbhJnl~ (6.32)

A. = -2.L =-5
RE

T “cc
I CR, 3 K

6.7 PO = OF = 50, r, = o, VW  = 0.6 v, I, = o
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g, = - = 0.16mho
25 mv

r* = a =  3 1 3 R
&I

(2) Mlcil Ri  9lnWlll~  (6.28)

Ri  = r. + r, + (& + l)R,  = 5.4 K

(3) Wil R,, hJh%il R;, 2  2.7 K @ll%Jb~~6ilMUa &FJ’I~I

Ri. = R,  // Rt

2.7 K = (5.4 K)Rm

(S.4K) + R,,

I, = *c
iG = SOpA

vg = L [ Rm  + (8.  + l)R,  ] + V, = 1.44v

R,  = 5 R,, =  9 0 K
VB

R, = vcc  R
v, - vg Th

= 5.75K

V, 13,RL-=-- =
Ei

- 28.3
R,

Et  _ R,. = 0.73
E, CR,  + Rm)

= 20.6
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(nl f

lb+  9,”  = & + l)lb

Ri = ; = r, + r,  + (/3.  + l)R, . . . . . . . . . . (6.33)
h

E. 1
v, = (P. + l)R,

[ rr + rn + U-L  + 1% ]

V,-= (fi + 1%
E, rx  + r,  + (& + l)R,

. . . . . . . . . . (6.35)

. . . . . . . . . . (6.36)
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A, = + = V, = V~+ll)L
R.,

( Rm  + R,
__  )E, R,

. . . . . . . . . . (6.39)

V,E, 1I”
LA
uuflo Vo = [ R,h

E, Rrh  + R.
1(8.+1)[  R “,‘, ]

I I”
. ..(6.40)

PH226 171



R.  = E.
(BP,  + ])I,,

. . . . . . . . . . (6.41)

r,  + r,  LWilfkh  (6.41)

r* + r,R,  = ~
p. + 1

( 6 . 4 2 )

/&RLA, = + = ___ = B&L
E,

. . . . . . . . . . (6.43)
r,  + rm
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. . . . . . . . ..(6.44)

E, =
R..

R,+  R.n
E,

..(6.45)

. ..(6.46)

A, = ‘I= VJR,
1, Ed@, + R,.,)

= A, ( R*  +R’”  )
RL

LLYlUFil A, 91176785fll3  (6.46)
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. . . . . . . . . . (9

RIVCCVB  = VTh  = - = 12.8 v
R,+R,

Ic  = ~A,  = 4.71-- mA

v<,  = v,,- (VKE+VKL)

= Ycc-  (I,R,+IcR,)

= 30- (12.0+9.4) = 8.6 v

(9)  TllTl~%J?ll~  (6.43)

A, = ; = p,[ !?  ]
r,+r,

= 0, r,  = !!  = Bo
r, = 267

g”? I,/ 25 mv

r,+r,R, = ___ = 5.2 R
. Lb+1

R,n  = R, // R,  = 5.2 R

. . . . . .(ii)
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(E. = R,. E,)
Ri. + R,
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E
R, = -

(PO+  1) 1,
. . . . . . . . . . (6.48)

t......... (6.49)

R, =
r,ir,+R

po+  1
. .  .  ...(6.50)

PO 5 0r,  zz  - = 1.25 K
gm 1,/25mv  =
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Lb61Z
V,Rm

Rz = -
v,- VB

......... .(ii)

......... .(iii)

+ {Rm+ UL+l)  RE} +V,
P

= 6.74 v

LLV'l~~l~~~Pa  (ii), R, = 205 K

LLVlPafhR4ll4  ( i i i ) ,  R2  = 6 1 4  K

(‘21)  Pl?llpJfll3 (6.36)

V, (Bo+  1) RE = 0.994
E, R.

Vb,
I *p = - = 4pA

r”

I E,
.w = R,+  Ran

. . . . . . . . . . (9

Ld R,.  = R.  // Rm  = 154KQ154K  =  7 7 K

kYMh%U  (i) 16 I,, = 5.74 PA
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V”
E, = & (Bo+l)(

Th  /
& ) =  0 . 8 8

*i In

R 7h
Em = -

Rm+R,
E, =

154 K
x 0 . 5  ” = 0.47 ”

(154+  10)  K
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1. R = (r,+rn)//RB  = 5OOR

2 . R=2K

3. R = r,  +rn +@.  +l)R,  = 101 K

4 . R=i%3
(3)

5. R=2K+lK+(lOOxlK)= 103K

6. R = 2K+l  Kf (100x1 K) = 103 K

7 .  R = l K +  ;$+“” = l.iO  K
loo

8. R = ‘5 = 10  Q
100

9 . R=w

10. R = ;; + ;s = 30R
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R =
r,+r,+2K

p.  +1 = 30

’ R’. . = 10+0.3  = 10.3 R
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