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CE short circuit current gain using hybrid- & model:
Figure 4.6.1 shows the Hybrid- = model for a single transistor with a

resistive load R

Figure 4.6.1 Hybrid- = model for a single transistor with a resistive load RL

Diagram Source Brain Kart

Miller capacitance is Cy, = Gy (1 + g, R})

Here, R, =0
CM = Cy, (Cc)

Parallel combination of ry., and (C. + C,) is given as

|

Ve X T5(C. ¥ C2)
1

e ¥ e+ Co)

Z

Th'e
1+ jwrb'c (Ce + Cc)
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Figure 4.6.2 Simplified Hybrid pi model
Diagram Source Brain Kart
V pe=IphZ
Z=V pel Iy
The current gain for the circuit figure 4.6.2 is,
g NI
A. = lL = ﬁ—b_?. o ll R gmvb'c
Iy Iy
Al = -gun Z
~“Em Tve
1+ j0nye (Ce +Co)
-h fe
Ai = 0
1+ jorye (Ce+ Co)
Figure 4.6.3 shows the Frequency Vs Current Gain
Cun’enl gain
Frequency

Figure 4.6.3 Frequency Vs Current Gain

Diagram Source Brain Kart
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f5 - 2R ye (Cr+ Co)

A, = -h"
13 o

fp

hy

|A; | :

fp (Cutoff frequency):
It is the frequency at which the transistor short circuit CE current gain drops

by 3dB or 1/\\2 times from its value at low frequency. It is given as,
1

b = TEm. C.7Co
or
- Ebe
2n(C.+C,)
. Bm RO . W |
o & hfe 2n(C,+Cc) Bb'e = e & hfe

fo (Cut-off frequency):

It is the frequency at which the transistor short circuit CB current gain drops
by 3dB or 1/\2 times from its value at low frequency.

The current gain for CB configuration is given as,
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where f

At f

Parameter f;:
It is the frequency at which short circuit CE current gain becomes unity.
at f =fT,

1 = hfe

2
1+[fl
fs

The ratio of ft / fp is quite large compared to 1.
fT=gm/2nCe
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Current gain with resistive load:

C =

o CC+CC (1+gm RI)

For further simplification in figure 4.6.4,
At output circuit value of Cc can be calculated as,

in
-3
(os)
—
—
-
..
O

%
Figure 4.6.4. Simplified hybrid — & model for CE with RL

Diagram Source Brain Kart
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Z=Vye.
.
-hfe
fa

fH is the frequency at which the transistor gain drops by 3dB or 1/72 times from its

value at low frequency in figure 4.6.5. It is given as

I

I
2 n rb'(’ C(_\q

1
o I S
* e [Ce‘*Cc (1+gmm

At
Ry 0

n

1

="
H

2&
Mlye [Cc +C.]

R Ry, f;, Frequency
Variation fy with R,

Figure 4.6.5. Variation fuwith RL

Diagram Source Brain Kart
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Current gain including source resistance:

Figure 4.6.6. shows hybrid pi  Equivalent circuit with current source

Figure 4.6.6. Equivalent circuit with current source

Diagram Source Brain Kart

Iy _ 8m Tbe Rq

IS - Rs ;s I'hb! + Ib'e

Ajs at low frequency =
= -heRs

Rs T hic

Voltage gain including source resistance:

A vs

|
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Cutoff frequency including source resistance:
Ajs

Ais high & ——

1+j(%)

Aot & S

vs high
1+j(i)
fiy

1

where, fy =

where, R

I

eq = Toe || (tyy + R
and =

For RL = 0,

fy = 1

2nR(C, +C,)

f
= —LR fr = gm
= Mef

ng fT: hfe fB
.

gk ¢ Bwe=Em

e
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Gain Bandwidth Product:
I. Gain Bandwidth Product for Voltage:

,Avslowa, = 'AvsofH' :_hfix 1
e ———
Rs +hie aneq Ceq
=R|_ fT
........ . S
Ri+ry  1+2nfCRy
Ii. Gain Bandwidth Product for current:
,Aiso X fH’ = \gmL
2nC(Rs +1)
< fr R

S

-x\—
14276 CRy "R, +1
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