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Transistor Circuits by Hybrid or h-parameters)
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5.6 (Determination of h-parameters of a Transistor from its Static
Characteristics)
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Current Gain or Current Amplification:

Current gain is defined as the ratio of the load current I1 to the input current Ip.

Thus, Current Gain

I :
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But from figure 2,
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Also I: = IL > RL - _L- x RL (3)

Combining Equation (2) and (3) we get,
I, =hpdy, — hye x I, x Rpor(l+h,. x R, = hy, x I
Hence current gain
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Input Impedance Ri:

This is the impedance between the input terminals B and E looking into the amplifier as
shown in Figure 2 and is, therefore, given by,

From figure 2

Vi =hie X I+ hee X Vo (6)

ButVe = —1. x Ry = ARy . (7)

Substituting the value of V¢ from Equation (7) into Equation (6) we get,
Vp = hje x +h Al (8)

Hence input impedance
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I .....(9)
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Where Y. =1/R.



From Equation (10) we find that the input impedance R; is also a function of load resistance
RL.

Voltage Gain or Voltage Amplification:
It is the ratio of the output voltage V. to the input voltage Vb.

Thus, Voltage Gain

Ve LR _ AR
B ¢ Iy R R (1)

Output Admittance Yo:

It is the ratio of the output current I to the output voltage V¢ with Vs = 0. Hence

I

Vo withVs=0 ... (12)

On substituting the value of Ic from Equation (2) into Equation (12) we get,

I
Yo = by X — + hy,
V. . (13)

But with Vs = 0, Figure 2 gives (Rs + hie) Iv+ hre Vc =0

Combining Equation (13) and (14) we get,

hi. % hre

Y, = h,, —
0= o TSR,

Equation (15) shows that the output admittance Yo is a function of source resistance Rs. It
source impedance is purely resistive, then the output impedance Yois real i.e. purely
conductive.

Output impedance

Fy = —
Yo .....(16)

In the calculation of Yo, R has been considered external to the amplifier. If we include R in
parallel with Ro, we get the output terminal impedance Z: given by,

Ry Ry
Fo + Rp .(17)
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Power Gain Ap:

From the circuit of Figure 2, the average power delivered to the load imprudence Ry is given
by:

Py = |Ve||lIccoso| (18)

Where € is the phase angle between Vcand I.. ... (19)

If load impedance is purely resistive, then cos # = 1 and Equation (19) reduce to:
Pp=VexIp=-VexIc  (20)

The input power at input port is,

FE=VWxIL .1

The power gain Ap is the ratio of power P. delivered to the load to the input power at the
input port. Thus,

_B_ —Vele _ Ry
Ar =g =y, A=Ay (22)
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