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Previous Lecture

* Multistage Amplifiers

— Cascade Connection.
— Cascode Connection.
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Session Overview

Topic Multistage Amplifiers

Concepts Darlington Pair.

Recommended | o . <1748 12.90f[1].

Reading
Darlington Pair, Differential Amplifier, Single Ended, Double

Keywords Ended, Common Mode, Common Mode Rejection
Ratio(CMRR).

10/27/2014 © Muhammad Tilal 3

COMSATS Electronics Il i
S\ >y

Darlington Pair

* Two BJTs coupled to act as a
single amplifier.

* The current gain of Darlington
pair is the product of the

current gains of the two ' 8
. B —
transistor 0 [ 0

— Bo=p1*B2
0
* For matched transistors where
1=B2-=
B1=p2=p . .
— Bo=(B)
Robert L. Boylestad, Electronic Devices and Circuit Theory,
8" Edition, Pearson Education Inc, ISBN: 81-7808-590-9.
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Darlington Pair (DC Biasing)

o +Vee

Jre

* I8 = (Vcc- VBe)/(Rs+ BpRE).

* le=(1+ Bo)Is = Bols.

* Ve=IeRE.
* VB=VE+ VBE.
* VBe=?
Robert L. Boylestad, Electronic Devices and Circuit Theory,
8t Edition, Pearson Education Inc, ISBN: 81-7808-590-9.
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Darlington Pair (DC Biasing)

+18 V
e Example 12.6 (Boylestad): 7

Calculate DC bias voltages and

currents for the given

Darlington circuit. Sa ML
Bp =8000
Vge =16V

390 @

Robert L. Boylestad, Electronic Devices and Circuit Theory,
8" Edition, Pearson Education Inc, ISBN: 81-7808-590-9.
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AC Equiv. Circuit (Darlington Pair)

+Vee (+18 V)

Robert L. Boylestad, Electronic Devices and Circuit Theory, 8™ Edition, Pearson Education Inc, ISBN: 81-7808-590-9.
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AC Input Impedance (Darlington Pair)

e Zi=Rs]| |(ri+BDpRE)

Robert L. Boylestad, Electronic Devices and Circuit Theory, 8" Edition, Pearson Education Inc, ISBN: 81-7808-590-9.
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AC Output Impedance(Darlington Pair)

o Zo=ri/BD R
Vi Ti v,
‘ ® A"'A'

T . -

zZ z,
v, Ry f Boly Ry R
l- = L - -

Iy I,
Vi

<
-
+

f Bpl, v,
1 )
Robert L. Boylestad, Electronic Devices and Circuit Theory,
8 Edition, Pearson Education Inc, I1SBN: 81-7808-590-9.
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AC Current Gain(Darlington Pair)

Ai= (Bo Rs)/(Ra + BDRE)

11 11)
—_ —
fie N
G * Boly
Ry
— oV,
-
Io
RE
Robert L. Boylestad, Electronic Devices and Circuit Theory, 8" Edition, Pearson Education Inc, ISBN: 81-7808-590-9.
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AC Voltage Gain(Darlington Pair)

e A=1
I
ri o~
o ANN * o
+ | +
v, f Bp 1l Ry v,
° J s °
Robert L. Boylestad, Electronic Devices and Circuit Theory, 8"
Edition, Pearson Education Inc, ISBN: 81-7808-590-9.
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Differential Amplifier
+Vee

e Usually wused in different
Integrated Circuits (ICs).

* lthas
— Two separate Inputs.
— Two Separate Outputs.
— Single or two supplies.

* Different types of operation
depending upon the
combinations of the inputs

— Single Ended Operation.
— Double Ended Operation.
— Common Mode Operation.

Robert L. Boylestad, Electronic Devices and Circuit Theory, 8" Edition, Pearson Education Inc, ISBN: 81-7808-590-9.
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Modes of Operation
(Differential Amplifier)

* Single Ended Operation +ec

— Signal applied to one input
terminal with other input terminal
grounded.

— Output from both collectors. (Why)

* Double Ended Operation
— Two signal with opposite polarity
applied to the two input terminals.
— Output from both collectors

according to the difference in
inputs.

o1

*  Common Mode Operation.
— Same signal applied to both input

terminals.
— Output from both collectors but v
net output is zero. Vip o2
Robert L. Boylestad, Electronic Devices and Circuit Theory, 8 Edition, Pearson Education Inc, ISBN: 81-7808-590-9.
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* DCBiasing
— VE=VB-VBE=0-0.7V=-0.7V
— le=(Ve-(-Vee) )/ Re
le = (Vee- 0.7V)/ Re
— lc1=lc2=Ig/2
— Vci1=Vce=Vce-IcRe= Vee-(IE/2) Re
Ve
Robert L. Boylestad, Electronic Devices and Circuit Theory, 8" Edition, Pearson Education Inc, ISBN: 81-7808-590-9.
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DC Biasing
(Differential Amplifier)

e Example 12.18 (Boylestad):

Calculate the DC voltages and 9V
currents in the given circuit. I
39kQ
Vi
[

Ve

V"l'\l ’\Iviz
+ +

33kQ

-9V

Robert L. Boylestad, Electronic Devices and Circuit Theory, 8™ Edition, Pearson Education Inc, ISBN: 81-7808-590-9.
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AC Opertaion
(Differential Amplifier)

B — G . [ -— B

— -—
(1+B) Iy (L+B) 1y,

Robert L. Boylestad, Electronic Devices and Circuit Theory, 8" Edition, Pearson Education Inc, ISBN: 81-7808-590-9.
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