Lecture 24



6.3 Frequency Response

Key Words:
Basic Concepts
High-Frequency BJT Model

Frequency Response of the CE Amplifier



@
(=]

Z s

6.3 Frequency Response

Basic Concepts

Ciln
e | |
| | -
. <R V(£
-
v < 500 4
[+ ] o
1.0V
0.5V1
OVy
-0.5V 7
1.0V 1 t 1 T T 1
0.5ms 1.0ms 1.5ms 2.0ms 2.5ms 3.0ms 3.5ms 4.0ms

o V(1) 2 V(2) T
Ime



6.3 Frequency Response

Basic Concepts

800m|
600
400m'L_ \
|
|
200mM;
/r\ 5 A
0 I;|7v(2)A V(2|}I§Hz 4kHz 6KHz 8KHz 10KHz 12KHz 14KHz 16KHz 18KHz 20KHz
Frequency
1.0V
o
A

4
/.

ov T
10Hz 100Hz 1.0KHz 10KHz 100KHz 1.0MHz
SRV ACRY



6.3 Frequency Response

Basic Concepts

Ay A, =A,(NLo(f) or  A=A(0)Lp(w)

LW e = = =

0. 7OT Awvm

f [
ﬁ H "IF,_\_
Lower cut off frequency Upper cut off frequency

The drops of voltage gain (output/input) is mainly due to:
1. Increasing reactance of CS : Cc : Ce (at low f)
2. Parasitic capacitive elements of the network (at high f)

3. Dissappearance of changing current (for transformer coupled amp.)
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High-Frequency BJT Model

In BJTs, the PN junctions (EBJ and CBJ) also have capacitances associated
with them

h =

C

bSL)— ——4 H a0

:' """""""""""" ! C,U *
| g : —— rbe [] — C;z'

I o' !
; r o o o - +—O
: I-]:I:I' Luys
: oo l C
: bl bSL)_ ——4 +—O
: 6 | *
! g : Fbe [] —=C' —=C,




6.3 Frequency Response
Frequency Response of the CE Amplifier

R[] R C, bO— 1
C ——
I 1
. Il %+Vc:r: rbe[] j— C'ﬂ
5 Rp []
Rys If F. L
Vg

There are three capacitors in the circuit.

At the mid frequency band, these are considered to be short circuits
and internal capacitors ¢ and C’,are considered to be open circuits.
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At low frequencies, C; C, are an
open circuit and the gain is zero.
Thus C, has a high pass effect on the
ES gain, 1.e. it affects the lower cutoff
frequency of the amplifier.

Z-1 :CI(RS +Rb1 //RbZ //I?Je)
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T, 1s the time constant for C,. —=7, >>7, ---is neglected
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Z-1 :CI(RS +Rb1 //Rb2 //rbe)

T, >>1, ---1s neglected

Capacitor Ce 1s an open circuit. The
pole time constant is given by the
resistance multiplied by Ce.

r = ((Rb IR +1.) , RejCe
1+ 4
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. At high frequencies, C, C, C, are all
] short circuit.
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¢ The time constant is neglected for C”
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In summary:the lower cut off frequency i1s determined by network capacitence.

e.g.C (C,,C,) The higher cut off frequency 1s determined by the parasitic
ferquency of the BJT. e.g. C..
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