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Abstract - As transistor is the major element for
amplification. Well aware the common two types of transistor
are BJT and JFET, used in analog electronics extending upto
working as a switch in digital electronics. In this work the
obtained output voltage of JFET when biased is analyzed,
keeping in same analyzing a BJT with the same operating
conditions. Giving significance to appropriate portions of BT
and JFET respectively.
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1. INTRODUCTION

In this work, a lucid but fundamental approach is considered
and analysed with respect to both the mathematical and CAD
approach.

This approach being of analog transistors basics, which is a
fundamental platform for digital, the biasing fundamentals
are being considered and the BJT is been analysed with the
biasing technique of a JFET. Here trying to illustrate that a
BJT can be biased on the basis of JFET biasing.

Preferring a NPN BJT transistor and N-Channel JFET for the
analysis.

1.1 Biasing Transistor (NPN BJT)

The fundamental biasing of the BJ T involves the following
major implementation:

1. Emitter - Base (EB) should be Forward Biased.
2. Base - Collector (BC) should be Reverse Biased.

Here we are considering a NPN BJT transistor.

1.2 Biasing Transistor (N-CHANNEL JFET)

The fundamental biasing of the JFET involves the biasing
with the voltage across Gate - Source (V¢s) Reversed Biased.

Here we are considering an N-Channel JFET transistor.
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Fig -1.2.1 : Biasing of an N-Channel JFET Transistor

Representing the N Channel JFET blocks/portions on
comparison to NPN BJT transistor.

+
Ves — N

S Source

E B C = A
Emitter Base Collector P G Gate — VDS
+
N P N
N D prain
Forward Bias (FB) Reverse Bias (RB)
- + -+
—|l| |11
Vee Vee Fig -1.2.2 : Biasing Block Diagram of an N-Channel JFET
. L. . Transistor
Fig -1.1: Biasing of an NPN BJT Transistor
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2. THEORETICAL IMPLEMENTATION
2.1 Bias Analysis of JFET (N-Channel):
Biasing the N-Channel JFET Transistor as shown in the

circuit.

+Vpp =12V

C=330nF Vour

Signal
Vm O } }

Re=1kQ

Fig -2.1: Biasing Circuit of an N-Channel JFET
Transistor

The gate is always negative with respect to source and no
current flows through resistor R¢ and gate terminal, that is
I =0.

Therefore Ve=IgR¢=Vs=0 (Since 1g=0)
Therefore Vs is equal to the applied voltage, that is V.
The gate-source voltage Vs is given as,

Ves=-Vg-Vs=-Vg-0=-Vgg

The current then causes a drop in voltage across the drain
resistor Rp and is given as,

Vep=Ip Rp
and output voltage, Vour=Vop-Ip Rp

Implementing the biasing with the following values:

1. VDD = 12V
2. Rg=1kQ
3. Rp=1kQ
4. C=330nF

Substituting the above in the biasing equations, we obtain
the output voltage,

i.e. by using,
Vour= Vpp - Vrp

Vour=Vpp-Ip Rp (Since Vrp =Ip RD)

By considering the drain current Ip = 1.852 mA,
(obtained using Multisim) we get,

Vour=(12) - (1.852x10-3) (1000) = 10.148V
The output voltage obtained is Vour = 10.148V =~ 10V.
2.2 Analysis of BJT (NPN) using JFET Biasing:

Now, here biasing the NPN BJT transistor with the
fundamental biasing topology of the N-Channel JFET as
shown in the circuit.

+Vpp = 12V

Vc ut

Fig -2.2: Biasing Circuit of an NPN BJT Transistor using
JFET Biasing

The Base-Emitter voltage Vg is given as,
Veg=-Vp-Vg=-Vgp-0=-Vgp

The current then causes a drop in voltage across the
collector resistor R¢ and is given as

Vre=1IcRe
and output voltage, Vour=Vop-Ic Re

Implementing the biasing with the following values:

1. Vpp=12V
2. Rp=1kQ
3. Rc¢=1kQ
4. C=330nF

Substituting the above in the biasing equations, we obtain
the output voltage,

i.e. by using,
Vour=Vpp - Vre
Vout=Vbp-Ic Rc (Since Vrc = Ic Rc)

By considering the collector current I¢ = 1.854 mA, (obtained
using Multisim) we get,
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Vour=(12) - (1.854x10-3) (1000) = 10.146V
The output voltage obtained is Vouc = 10.146V = 10V.
3.IMPLEMENTATION ON MULTISIM

The analysis is finally illustrated and the output is obtained
using the Multisim CAD tool.

The following circuit illustrations are been done:
1. Analysis of N-Channel JFET
2. Analysis of NPN BJT Transistor

3.1 Analysis of N-Channel JFET:

Using the Multisim CAD tool we have used the following
electronic components,

N Channel JFET (BC 264B)
R: = Rg = 1kQ

Rz =Rp = 1kQ
C=Cy=330nF
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Fig -3.1.1: Initial Bias Circuit of an N-Channel JFET
Transistor
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Fig -3.1.2: Output Voltage of an N-Channel JFET
Transistor

As seen from the above analysis, the output Voltage
i.e. Vour=10.37 V = 10V is obtained.

Now implementing the same biasing technique considering
an NPN BJT transistor.

3.2 Analysis of NPN BJT Transistor:

Using the Multisim CAD tool we have used the following
electronic components,

NPN BJT Transistor (BC 547BP)
Ri =Rg = 1kQ

Rz =R¢=1kQ

C=C1=330nF
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Fig -3.2.2: Output Voltage of an NPN BJT Transistor

As seen from the above analysis, the output Voltage
i.e. Vour=10.151 V = 10V is obtained.

4. CONCLUSION

The analysis are been done on the basis of N-Channel JFET
transistor biasing technique. The same fundamental
approach has been implemented on a NPN BJT transistor,
with the help of Multisim CAD tool. The analysis has
obtained similar output voltages (Vou). Therefore as per the
analysis, a NPN BJT can be biased using a N-Channel JFET
biasing topology.
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5. Future Scope

The analysis can be a futuristic scope for JFET biasing as a
fundamental tool for transistors biasing with focus of giving
mandatory importance to its implementation and use in
digital and analog electronics.
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