Ro
To determine R, : -
R,= ‘i’O
Y VS:O

va s

ol;
= +
I § \ Cb To
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=
w2
fYus)

I
V,=—— L (V
| RS+rTC( t)
Atnode E,
: \% \%
It 8mY I'o Rs-l-l‘7t
. _V \% gtV
[ =_t+_ "t OMMY
t Lo Rgtr Rgtrg
R.=Vi= 1
0 1t 1_|_ 1+BO
o Rgtrr
_[Rg*ry P
1+Bo

<enough
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R, = Rsﬂ%
1+Bo
1+Bo 1+Bo )
R
If B, >> 1, then Ry=|-—S +1n |
g 4B B
: 1
_|_
Since gt = Bo, then Ry= i+ Bo gm} -
R R
s + 1 s + 1
Ifr0>>1+ e then R,= B, gm’

Rj=tr H{1+Bo Ry [to)

_ 1 o
aV_l RS‘l_rﬂ; Nl

(+Bo)(R|ro)

The emitter follower has high 1/p resistance, low
o/p resistance and near-unity voltage gain.
Therefore, 1t is widely used as an i1mpedance
transformer to reduce loading of a preceding
signal source by the 1/p impedance of a
following stage.
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Common-drain configuration (source
follower)

I/p signal applied to G. O/p signal taken from S.

To determine the open-circuit voltage gain, a, :

v
a,=Vo

ViR =00,ip=0
From KVL around the 1/p loop,
-V + Vg T Vo =0

Vi = Vgs T Vo

KCL at the o/p node:
gmVgs + gmbVbs — Vo / I'o for RL = o0
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Vbs = Vb — Vs = — Vg = — Vg
_ 1
gmVgs ~ Vo {ro +gme

gmV; = Vo {1‘2+gmb +gm}

a, =0 Z%M <—enough
Vi [ro +tg ot ng
_ ol

1+(gmb+gm)ro

If r, 1s finite, this gain 1s < 1 even though the
body effect 1s eliminated.
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Q. = Zm
Yo
{ro_"gmb_'_gm]
If r, — oo, then aVZJL=1
(gmb+gm) I+
Y= Emb/ Enm=0.11t0 0.3.

Comparing with CC (emitter follower), the
open-circuit voltage gain for the CC 1is:

q.="0 _ 1
o]0

To determine R, :

Vv
lo

Vi =0
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o Vo==

(o)

G D
oO——0O ®
+ +
Ves 8mVgs C\]/) Zmb Vbs
Vi C_) d
S

o,

y

R

|

Vo

The output resistance can be calculated by
setting v; = 0 and driving the output with a
voltage source vs.

gmVgs (\l’) Emb Vbs
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—_—20 L
_|_ —
To V,
Vgs gmVgs CD Zmb Vbs 0 Vt=
Iy llt

At the S node,

. \Y
=t
8mVes T&mp Vs Tt 1,

1 :[r{)_'_gm_'_gmblvt

Ro=jt=rp
t [ro—l—gm—l—gmb}
_ 1
Ifr, > oo, R, (gm+gmb)

Hence, body effect reduces R,
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CE CB CC
R; I, = r,= 1 Tt
1
Sm gm—i_rn (BO—H)(RLHI'oj
_ 1
1
1+
£ 17,
= Oo
gm
G &m gm 1+PBo
Rg+1p
Ro RCHYO RC RS +1g I,
1+Bo
dy - R, mnR 1
gm(Re|fo) &mic Rqtia
(1+Bo )ro|RL
aj Bo gnle = O 1+,
CE CB CC

R; medium J 0

R, medium T l

dy T T <1

a 1T <1 T
dp = dy T ~ ay ~ a;

di
1/p—o/p 180° 0° 0°
phase (voltage)

shift

151




CS CG CD
R; o0 1 00
gm™ Emb
Gm Em 8m + gmb gm
Ro RD Hro RD 1
Em T8 T r{)
a, | —8m(Rp|to) | (gmt&ms)Ro mlo
1+(gm +gmb)ro +ﬁi
a; o0 1 o0
CS CG CD
R; 00 ! 00
R, medium T \:
ay T ) <1
a; 00 1 o0
ap = ay A 0 < a, 0
1/p—o/p 180° 0° 0°
phase (voltage)
shift

Open-circuit voltage gain (Ry = o),

~Vo=Vo,do—R G

a
VO Vi i

Vi

Short-circuit current gain (R = 0),

is . .
1 1

1

V.
=lo=lox [i=R.Gp,
1. 1
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Characteristic Parameters of Amplifiers
(Sedra & Smith, “Microelectronic
Circuits”, Oxford 2004, Table 5.5, pg.

462)
Rsig ii m io
plifier > O
‘ + / +
Vsig + / é RL

Definitions:
1. Input resistance with no load

R.=1i
1 li RL:OO

2. Input resistance

R.= Vi
1 11
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plifie>—>
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4. Voltage gain

_V
1

5. Short-circuit current gain

_lo

lilvo=0,R =0

1S
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6. Current gain

a.=lo
1 1.
1

7. Short-circuit transconductance

1o
Gp=12
m Vi

VO :O,RL:O

8. Open-circuit overall voltage gain

\%
Gyo= f)
Vsig

RL =00
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9. Overall voltage gain

Gy=Yo
vV v.
S1g
Rsig
—AA—

+ +

VSigZO / CTD it
Vi Vi

R,
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Ro
11. Output resistance of the amplifier proper

\%
RO_ .t
It v;=0
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