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CE with Emitter Degeneration }“*g% IEM

To determine R; :

—AMA— O
&
NN—
=
(@)

1 O< + O

<
—O
N Pl
w|T
m ae
5 <
< +

—o
o
vs
A\
S+
m
|
I—o
|
|
o
i—o |

KCLat E =
+ 1 Va—Va V
1, TBol, T Ofo e—R;
1n.R ~—V 1.R ~TV
( BO) b Rp Io Rp T
_ Ve 4 VeiloRe
(1+B0)lb_RE +f+ Iy
E C 2




* 0 Y-y
=2 gy
. T a T &gty £
Vl _1 _Bolb © §RC Vo UNIVERSITI SAINS MALAYSIA

KCL at C: )

. — . 1R~ —V
1o:Bolb_FJ)—QV rOV :Bolb+ 0 rg .
: .- - 1 4+ 1 I

I 1+B. ) — L + 1y [ To
Since KCL at E gives 1, (1 Bo)lb Ry To Ve RCt en,
: | (14+Bo )i, —| oL L |ve| fo R~V
( 0) b Rp To IR . Fob I
( 0) © ( © LR C'b™ RE Iy R |Rg Iy I‘ORC C Ip
I 1 41 1 411

(1+B0) _BO (1+BO)}b_ REJFrOJROCjL RE+rO To Ve




(H_Bo) _Bo (H_Bo)]ib -

Ve:

Io
U+ﬁ0) C+1

I'0_|_1_|_1

RgER¢c R¢ Rg|

Iy

KVL of the input loop:

vV, = 0.

Thus, -v;+ir +v,=0

I'o
(14Po) C+1

To _l_l 1

RERc Re "Rp.
(1+Bo) o>+

R.= = + Re

1

Rg

To _|_1

1

_|_
'RER¢c R¢ Rg|

—é}Ve

Eh
=
i i
¥ i
= =4
et ,p_-_i

LUNIVERSITI SAINS MALAYSIA

o

+ 1o 4 1 41
IoJR- [Rg To
B ih—

_|_

v T

1o
<—enough




14Bo )20 +1
( BO)RC

I'0_|_1_|_1

RER¢c Re Rg|

RERC{ 1+H(1+Bo )éﬂ

LUNIVERSITI SAINS MALAYSIA



AR

LUNIVERSITI SAINS MALAYSIA

(1+Bo )RE{ ( 1550 )+1‘0—‘

To ‘|‘RC ‘|'RE
If 1, >>R - and 1, >>Ry; (in the case of 1, — o), then
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For a finite 1, (1+Bo) <1.
To +RC +RE

Hence, a finite 1, will reduce the R, when compared to the R, when 1, -

For a CE without degeneration, R, = % =Ty =J§Q.
. m
1
Thus, a CE with degeneration will increase the R,

Normally, the R. for a CE with emitter degeneration 1s taken as +(1+BOJRE
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To determine G, :
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Transconductance,
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gm[l—RE] M IEM
G.. = ,

Practically, B,>> 1,1, >> Rgand g, r, >> 1

—_ 8m
Gm I+tgmRe

This expression is often used to calculate the transconductance of the CE with emitter

degeneration amplifier. Practically, G, ¢k emitter degen < Om cE 8 G cg = &m -
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To determine R, :
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CS with Source Degeneration
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CS with S degeneration is not as typically implemented as the CE with E
degeneration. The reasons are:

1. The transconductance of the MOS is far less than the transconductance of
the BJT. When implementing S degeneration, the transconductance of the
MOS will be reduced. This condition is undesired.

2. With E degeneration, R, in CE is increased. However, R, —>x in the case of
CS even without degeneration. Hence, the need for the degeneration
circuit is not crucial.

CS with S degeneration is sometimes implemented to increase the R, of
the MOS.
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CS with Source Degeneration
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If t, >> R, G Im
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Without S degeneration, G,, = g, . This shows that with source degeneration,
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Even though Rg —o, Ry will be limited to its maximum value of r (1+ 3,).
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