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Instructor : Nasser Ismail

Amplifier Frequency Response

* Audio frequency signals such as speech and music are
combination of many different sine waves, occurring
simultaneously with different amplitude and frequency in
the following range (20Hz-20kHz (audible noise) , other
types of signals have their own range.

* In order for the output to be an amplified version of the
input, the amplifier must amplify each and every component
in the signal by the same amount

* The Bandwidth must cover the entire range of frequency
components if considered amplification is to be achieved
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Series Capacitance and low frequency response
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Series Capacitance and low frequency response

+ Note:
Re 1) If thereisonlyonecap, wefind @.,=———and o, =
) y p C1l Rtthl L C1
R2
61% " 2) If there is two caps C1land C2 with e, and @, , then
1 1 1 1

A(jw)=Am
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Series Capacitance and low frequency response

in order tofind o _, we find magnitude of the gain at m_

. Am
. R2 ° ‘A(J(DL)‘ = f

solving yields

2 2 \/ 4 6 2 2 4
2 + ., @, +00;, 0., +a,
W = +
C1 Ro 2 2
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Series Capacitance and low frequency response

1) let ., =616 rad/sec and ., =17.86 rad/sec
here o, >> a,
o, =616.5rad/sec

2) let o, =200 rad/sec and o, = 750 rad/sec
here o, >> @,

2 2 2 27 2 )
2 _ Wy + @, \/wm +60c, @, + o,
@ = +

o, =798 rad/sec 2 2

In both cases and in general

if o, > a,,

W, <O <O + O,

Biggest o, <®, <sumof allw.'s

Low Frequency Response Example

* Calculate the low frequency corner frequencies due to
C1,C2, Cs and estimate . ?

-low frequency ac small signal equivalent circuit is
constructed ( here all high frequency caps Cgs, Cgd are
S0 o considered as open circuits)
é e \Z_ wF - We consider one capacitor each time , while all other low
wa  oar 7\(9{ . frequency caps are considered short circuit and its
( i corresponding o is found
" %__l_' - Finally, o is estimated using the formula for upper and
' R2 Rs o lower limits  Ri c1 c2
2002 g3k 1008 10k 03E G D 1|”|F
I | .
= = L Vi RD RL
N R1/R2 VOS5 § 5kQ
S | -

Rs < Cs
0<3k!ﬂ 10uF

Uploaded By: Malak Obaid4



ENEE2360
BZU-ECE

Effect of each Capacitor at .
* We Calculate the low frequency corner frequencies due to each
cap acting alone while all others are considered as short circuit
1) consider C1 ( while C2 and Cs are shorted) Ri Rth1
1 10kQ J G
O = =45.45 rad/sec;
CLRthl * Ao
Rthlis the thevenin impedance seen by C1
while all independant sources are set to zero Rth2 =
Rth1=Ri + (R1//R2) l
2) consider C2 (while C1land Cs are shorted) %‘5 %SF;;
o, = L 100 radisec; T
C2.Rth2 Rthlis the thevenin impedanceseen by C1
Rth2=R, +R,
Effect of each Capacitor & @i ? o

* We Calculate the low frequency corner frequencies due to cap actihg
alone while all others are considered as short circuit

3) consider Cs (while Cland C2 are shorted)

O = _t . 1050 rad/sec;
Cs.Rth3 v RD RL VO
. o 9mvVeS  $5KkQ 5kQ
Rth3is the thevenin impedance seen by Cs -
remember rds = oo
RsS €— Rth3

Rth3 = Rs//i 0.3kY
gm

4) estimation of the @,

1050 < w, <1195.5
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hie = 10.45k, hy, = 350 ,R1I R, = 16.67k
R, =5k,R, =2k ,R; = 5k ,R; = 1k
Cy=3uF ,C, = 8uF ,and Cy = 50uF

Estimate o

Ac small signal low- frequency equivalent C gy

CE Amplifier low-frequency Analysis

Rs

_ 1
Rry, Cq

W1

RTH1: RS + R1// Rzll hie

LW =44.971/s

1) To find w4 , set Cg and C, short

CE Amplifier low-frequency Analysis

g o
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CE Amplifier low-frequency Analysis

2) To find w3,set C; and Cg short

1

Wy = ———
2 Rry,C,

RTHZ = RL +RC

wo =17.861/s

CE Amplifier low-frequency Analysis

3) To find wg,set C; and C, short

1
Weg = 5———
¢t Rry,Cg
RgIIR IRz +h;
RTH3 = RE // (—S hj(e+f le)
S wegp=61671/s

Butw, =17.861r/s and w. = 44.9;‘/5

Wcq1 + (l)cz+(1)CE> (I)L> WcE ' \\Q”'
67971/s > w; > 61671/s = =

wy; =6451/s exact

R¢ R <DVe

g o
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Design of mL

* Previous method explained how to estimate value of . in an analysis
problem where all capacitor values are given, but what happens if it was
desired to design an amplifier with certain ®. and the task was to find
capacitor values ?

* Design criteria to be used is:
wcg = (0.7 = 0.9)w,,
wc1 = wcz = (0.05-0.15)w,
C1,C2 areinput and output coupling capacitors

C. is bypass capacitor // to R, emitter stabilizing

resistor or Rs source resistor

makesure that o, + ., + ©,, =®,

Complete the design so that W; = 1000 1/s

ke
©. @
.L._
0

€]

Wc1 + (l)cz"‘(l)CE: w; = 1000r/s

WcE =>70% wj A R sk sR)E\
Wcg = 0.7 wy I

" h =578k, hy, =450

WcEg = 890 T/S
We2 = 10 r/S
wc1 =100r/s
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weg =89071/s
1 wep =1071/s
Wcg = =890r/s wcr = 100r/s
cE ropp (ReHIR1IIRy +hye ] / “ /
E { 1 +hfe } E
~Cg=172.2uF
1
= =1 Choose Cg = 80 uF
Wt = [RT RIIR IR ]C, - 1007/s E .
~Cy=1.74 uF €= Cy=2uF
1— L2 =
=~ —10 ¥ fwp =
We2 [Re T R,IC, r/s 7 w; =98271/s
~Cy=1.54 uF

Common Collector Low-Frequency Response

Ac small signal low-frequency equivalent Cgr: °

Vs(®)

W =
L7 Cy[Rs + RyIIR

21{(hie + (REIIR)(1 + hy,)}]

1

Rg Wey =
- C; [RL +RE||{<

RIIR{IIR, +h;,
o + 1

)

g o
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Common Gate Low Frequency Analysis

Ac small signal low-frequency equivalent Cxy °

s | o [
[ Ji I
v, c1 . . R, ©

W =—F 77
1
s [Ri+Rs||—g ] |
m =

1

I—AW—
=
[

Wy = n; Y Ve
27 Cy[R, + R4l . WV—'? y —
i c1 c2

R, 5

1 ng:[ R, I %h

©e99 = € [R1IIR,]

'II—’Z\/\/—
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