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7.22  Electronic Circuit Analysis

in :
Types of heat sinks al low power transistors can be mounted

Low power transistor type  The small SR, © Loy dissipation capability. Care
directly on the metal chassis (0 Increase the sufficien e collector of the transistor
should be taken while doing this because very oiten.l i capabilities. Henc
is connected to the transistor case 10 increase hem-o:,’u_.‘;mslpalﬂlll.‘z;]1 - Es Llally a{ groune(i
some provision for insulating the case from the chassm,.wbl X kemployed
potential, must be provided unless a common collector fs f?- g g ol ql'; g
One method of achieving this is to use a beryllium oxide :nsulaupb “:d‘Z.CT-V} f:}h
has a good thermal conductivity, as shown in Fig. 7-14(3_)' By‘usmg ‘:"e ";L 0x1he
film Silicon compound between the washer and the chassis, heat transier Irom the
transistor case to the chassis may be improved. An insulatfed clamp Qver the IOP of the
transistor may be used to help improve thermal dissipation and 1ncreasepressure.
When the transistor is mounted in Teflon (PTFE—Poly Tere Fluoro Elh}’le”‘t‘l
sockets, it does not provide thermal conduction from transistor case (0 chassis.
Therefore, a press-on fin type of a black anodized heat sink may be used, as shown
in Fig. 7.14(b), for mounting transistors that are encased in a metal TO-5 package.

e =
<— Case % 0
¢ T
: T
Silicone
Grease
l | BeO
[ANANRRURNRNNRRRANRNANRANNAY T
EHGTTTTES AL R
Chassis
2 (b

Fig. 7.14 (fa) J\I/m.unling the rransislmr case close to the chassis using a bervllium oxide
insulating washer (b) using a separate heat sink pressed onto the transistor

Power transistor heat sinks  The diamond shaped TO-3 and TO-66 types are the
popular mounting packages used for the power transistors which hav d\ I-:ti.v;mm in
the order of 100 W. These have two leads for emitter an;i T d -;:n.. pi

mounting flange of the case, is the collector termin s
the case from the heat sink by the use of an insula
typical heat sink that can accommodate a TO-3 powe
cooling by conduction. convection and radiation. A

case. or the
al. So, it is necessary (o insulal©
ing washer. Figure 7.15 shows 4
I transistor pack age that prov ides
lthough measuring only 11.5 ¢/
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Large Signal Amplifiers 7.23

N |

Fig. 7.15  Power transistor heat sink

by 78 cm, it has a thermal dissipation equal to that of a flataluminium sheet 25 cm
x 20 cm X 0.32 cm. The thermal resistance of this heat sink is 3°C/W.
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8.9 NEUTRALIZATION

The technique used for the elimination of potential oscillations is called neutral-
ization. BJT and FET are potentially unstable over some frequency range due to
the feedback parameter (Y,) present in them. If the feedback can be cancelled by
an additional feedback signal that is equal in amplitude and opposite in sign, the
transistor becomes unilateral from input to output the oscillations completely stop.
This is achieved by Neutralization. The small-signal equivalent circuit of a BJT is

shown in Fig. 8.28.
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From the definition of admittance parameters,

“r i Ib
Yre = _;_" )
1’('(’ Vie=0

and with the input terminal shorted

"b = -\‘J'r‘(/r' o Y.’Vvt e
ThBI'CfOrE. ]h V‘.[,L_Yn, - Y;\"I

l

. L y

Le. — =) — I
Vﬂ, re N

Comparing the above equations, we gel

For perfect neutralization. Yy = 0. Therefore, y,, = ¥,. This indicates that oscil-
lation does not exist if the designed circuit element matches v,
frequency and operating conditions. y,, is a nonlinear parame

Yre = —jﬂ)C”

for all values of
ter which is given by

which implies C,. is a slow varying f unciiqn of both lopelralir‘]g point upd I'requcgcy.

ence the desired component that is used for neylrallz;1110|1 IS a neg;mw capacitor.

Since the fabrication of capacitor is complex, an inductor with negative susccptange,

=~J(l/alL) is perferred, which has the inverse tfrequency depc‘*ndenc.e characteris-

ics. Moreover, the inductor acts as a short circuit {'ll dc C(Yﬂdl!liin and need not be

“Onsidered. One practical approach to this problem is 10 use a fixed capacitance Lh-:n

Is Wansformer coupled for 180°phase shifl to Produc‘:' neulrullzuuun.nwr a 11‘11:?&‘ d

uency range. One such circuit is shown in Flg. '2_\.29. Hcre.l pm"lcci ncmfd,‘f:l-,

; tion is pey possible and the problems created by limited neutralization may exceec

' i benefits. , .

H“Iemne neutralization method This is a nculruliza‘uinn lcchlmqlli.v t‘l‘HI“I;'} ;1\‘

M tuneq gp amplifiers to maintain stability. lTl the circuit show n in FFig *\--‘I‘ }‘ ‘.:l
ired effect of the collector to base capacitance of the transistor is neutralize
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Fig. 8.29 A tuned amplifier with narrow band neutralization to prevent oscillations

by introducing a signal which cancels the signal coupled through the collector to
base capacitance.

The Fig. 8.30 shows that a small variable capacitance Cy is connected from the
bottom of the coil to the base of the transistor. The neutralization process is achieved
by C. It introduces a signal to the base of the transistor such that is cancels out the
signal fed to the base by C,, . Generally a variable capacitor 1s used for neutralization
as the value of C,,_changes with time. By properly adjusting C,, exact neutralization
is achieved.
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Fig. 8.30 Tuned RF amplifier with Hazeltine neutralization (Cy = neutralization

capacitance)

In the modified version of Hazeltine neutralization called Neutrody
tion lechnique; Ch' is connected to the lower end of the secondary coil of the nex!
stage. Hence it is connected with V. which ensures that, it is insensitive to any
variation in the gupply voltage V.. and provides higher stabilization for the ned
amplifier. The circuit for the same is shown in Fig. 8.31.

ne neutraliza-
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Modified Hazeltine—neutrodyne neutralization technique
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