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WCC

This capacitance is meant

to block DC and pass AC R’Bl§ R
R Cm

S Vi
L lYB ¥

Vo

CCE

As the frequency goes up,
the emitter resistance gets
shorted out by this capacitance...

RB’>§ o
- 1
R Ce
A since the emitter resistance cuts

= = down the gain, as it gets shorted
out, the gain GOES UP...

that means C _ introduces a
ZERO!IN



www.ControlMakers.ir

m

5 e ) gl

Zs R Lin
e i '
C1 +
Vs RB§ §‘~be
& L

i — 1+8 RSCCI
g =
S Cei




www.ControlMakers.ir

m

5 e ) gl

g ——®
M »
W
5 ZS
§RB §Zin
. vV,
Lin =7 7 )
1+Zmiz 47
{ RB/} -

FROM HERE ON, ASSUME R = INFINITY TO SIMPLIFY THINGS!

. ‘FS ‘JS v'}
1. = — A ~
"~ Z 42, Z,+rn,+(p 1)Z; ”SRSCCI—I‘{(B—I) Re |
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lin _ (S C(j]] [_1 + 8 RECE_}
Vs© 1+S{Cc{Rs+r17+(p+1)Rg +ReCg) + S*(RsCc1RECE + 17Cc1RECE

a/EROatw=0 (becauseofC..)

aZERQO at m = 1
ReCg
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‘/C‘

o1 replaced by a short

The input voltage ImVbe
replaced by a short... + 5
Ve |
ALWAYS KILL I -
INDEPENDENT '
SOURCESI C)‘D T
Ce
Rg § 1
|
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. f )
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Where,
Res =Rs +[Rg [[(;+1,)]  (INPUT)
(remember that the other caps are shorts!)

1, +1. +(Rg ||Rs
RE5=RE|.IX r“Bi'lB' 5) (EMITTER)

(remember about dividing by [ + 1] to reflect the
input circuit impedances to the emitter circuit!)

|
CeRe

The zero introduced by C.isat wzg =
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THIS IS MIDBAND,
SO IGNORE CAPS!
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A (S)= LFgam(S)x MBgain x HF gain(S)
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Vs = Ve + (v, - Vi) S Cpe =
R,

L+s Cr| Vie

— Vo
EmVbe = - - |:_Vﬂ - Vhe}' S CBC
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The numerator is the DC gain.

o
'ng-C—I,
A= Yo« 17 + R/

Vs 1+S [I‘I[ || RE] [CT L CBC (1 i ng-C]]

\‘"—"W/

c MILLER
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Cin=Cr+Cy=C;+Cpc(l-Ayg) NOTEthatS & Suse C, instead of Cpc

L

A'ji“ﬁ,,-*Q: %:{' gm}'[RC |RL| 1‘0)

I+ g.(Re || Ry [|1,)
gm(RC |RI_ || rn)
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The upper 3 dB frequency of the input circuit is often given by,

]
RC.

i

EJ-)H =

Where,
R =r, [[(t;, +R3|Rs)

and
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®g = 1 (the 3dB frequency for B)
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WCC
ng Re
.
C C.,
Rs ﬁl Vi % 2
AN
Jl M
Vs
' R %
C\; B3 Res TG gRL
— = -—L =

+ Following the example on page 530, Sedra & Smith (Exercises 7.14 - 7.19)

R:=4kQ2 R, =8k R,,=4kQ R.=33kQ R.=6kQ R _=4k0
Ve =12V =1mA  B,=100 C,=139pF C,=2pF r,=100kQ
r,=5600

Ceiy=C,=1TpupF and Cp =10 pF
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o R e (Re IR

i‘lji. v =

g, =L~ 2B 039 0
v 259mV
B 100

T T 0090°

R, =Ry [|r, =2.67kQ(2.56 kQ =131 kQ
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(-0.039 @ )6 kQ| 4 k)

N
VT v, T 4kQ+267kQ|2.56 kQ) -

A

5

( 267kQ[2.56kQ

Ay =(0.247)(-0.039 Q" )24 kQ) = -23.1
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R, =Ry (1, +1.)=2.67kQ| (50 Q+2.56 kQ) =132 kO

v. [ Rgl(r,+r) [ r | |
A ,:_G: B X - - - N r
e (R5+RB i e (B (Re I R )

|
5 LY Y,

©1.32kQ )y 2.56kQ 1
= ~0.037)(6 kQ |4 kQ[100 kO
|x.4 kQ+ 1.32 mm 50 0+256k0) 3TN KQl4 k] )

= (0.248)(0.981)(-0.039 Q7 )(2.34 kQ) = -22.2

A, =(0.248)(0.981)(- 0.039 )(2.34 KQ)=-222 V/V
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Res =Rs +[Rg [I(1, + 1, )] = 4 kQ + [2.67 kQ[| (50 Q + 2.56 kQ)]=5.32kQ

I, +1; +(RB ||R‘3):\

RES:RE ||{ B—l

50 Q+2.56kQ + (2.67kQ|| 4kQ)
100 + 1

R5:33kﬂﬂ{ }:4129
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What components
1 | 1 control the low cut
My = +— + off frequency?

Can you "design” it?

o ~ 1 " 1 N
(1X10°(532K) (10X 10%(41.2) (1X10°(9.66 K]

omp ~ 188.0+2.427+103.5=2.719 Radians -> fi = 432.7 Hz

OZE = 11 =

]
CERE 10X 10°%33KO

-> frp=4.8 Hz
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Cy= Cae|l + gm(Re || R || To)] (note dependence on load resistance!)

Cpv=2X10"12[1+(0.039)(6 KQ || 4 KQ || 100 KQ || = 184.8 pF
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Cin=Cg+ Cm=198.7pF og=—L_

R=r1,|(rx+Rg||RJ=2.56 KQ| (50Q+2.67KQ [ 4KQ )=1.00 KQ

. OH=- 1 _=5025X 10°Radians -> fz =800 KHz
(1.00K) (199 X 1071
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1+g, (RcIIR. L) 1+(0.039 Q71)(6 k2|4 kQ|100 kO)

C.u=Cxae : =(2X 107" )———
ga (R IR I1,) " (0.039 Q7' )6 k(| 4kQ[|100 kO

C

“ ot

=(2X1077)1.01)=2.02X 107"
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o C

9m
l 4 out = “Be H

Row =To || Rp || Re = 100KQ || 4KQ || 6KQ =2.34 KQ

Oou=—1 = 1 =214 X 10° Radians = 34 MHz
RouCpe 234 KQ2pE

(B800KHz )
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» If a dominant pole exists F,(s)= I
1+s/w,
* If not. use the cond. |[F(wy)| =2 to derive
o 11 1)y (1 1 1
wy =1 7+ tot— || =+ ++—
Wpp  Wpy We, ) \Wz1  Wp, Wz
* Open-circuit time constants
1
Wy = —=——
Y CR,

R, : resistance seen by C, when all other Cs are open-circuit
and all sources equal zeros
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