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EXPERIMENT

Darlin
and Cas
Amp

To measure DC and AC voltages in Darlington and cascode

(1) 100-2
(1) 51-0, 1W
(1) 1-ka
(1) L8-kQ
(M4aTke
(1) 5.6-k2
(1) 6.8-k0
(1) 50-k pot o
(1) 100-kQ2 g

-
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EQUIPMENT ISSUED

RESUME OF THEORY

Exp. 23/ Dadington and CGascode Amplifier Circuits

(1) 0,001 uF
(4) 10 uF

Transistors

(2) 2N3904, (or equivalent general purpose npn)
(1) TIP120 (npn Darlington)

Item Labaratory senal no,
DC Powar Supgly
Funciion Genarator

Darlington Circuit: A Darlington connection (as shown in Fig. 23.1) provides
a pair of BJT transistors in a single IC package with effective beta (i) equal
to the product of the individual transistor betas.

Bp = ByPa (23.1)

The Darlington emitter-follower has a higher input impe;dam:e than
that of an emitter-follower. The Darlington emitter-follower input impedance
is

Zj = Rp||Bpfg) (23.2)
The output impedance of the Darlington emitter-follower is
Z =r, (23.3)
The voltage gain of a Darlington emitter-follower circuit is
Rg
= 234
A (Rg+r,) ;

Cascode Circuit: A cascode circuit, as shown in Fig. 23.2, provides a common-
emitter amplifier using @, directly connected to a common-base amplifier
using . The voltage gain of stage @, is approximately 1, with the voltage
¥, being opposite in polarity to that applied as V.

A, =-1 (23.5)
The voltage gain of stage §y is noninverted and of magnitude
Ay, = }:T‘; (23.8)
resulting in an overall gain
A=A, A, =-Rer,, (231
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a. For the circuit of Fig. 28.1 calculate the DC bias

¥ (10

[mﬂ}r
(caleulated) Z; =
(calculated) Z, =

b. Construct the Darlington circuit of Fig. 23.1. Adju
potentiometer (Rg) to provide an emitter voltage, Vg

a DMM, measure and record the DC bias values:

~LWF0007
I Procedure
PROCEDURE
! ' Part 1. Darlington Emitter-Follower Circuit
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282 Exp. 23 / Darlinglon and Cascode Amplifisr
Caleulate the base and emitter DC currents

(ﬂlﬂﬂlmfnu
(ealeulated) g =
Caleulate the value of transistor beta at this @-point:

“(ealculated) fip =

e, App]yminpﬂﬂml?..-l'ﬂpﬂkltfllﬂkﬂa,uw
oscilloscope obaerve and record the output voltage to assure
the signal ia not clipped or distorted. (Reduce the input

(measured) Vi =
[(measured) V, =
Caleulate and record the AC voltage gain

T
-

A, =V V=

Part 2. Darlington Input and Output Impedance

a. Calculate the input impedance _
8

13 (caleulated) Z; =

Calculate the circuit output impedance

| i
! | (caleulated) Z, =
}o
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