
The Field-Effect Transistor.

Prelab:

I. CHARACTERESTICS OF AN N-CHANNEL JFET.
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Fig.(4-1)


To control VDS value we can just change the variable DCV but we have to make dc sweep to the pot. to have the needed VGS for example as shown in the next Figure. IDS changes when we change VDS. 
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	ID( mA) for VDS=(V)

	VGS(V)
	0
	0.5
	1
	2
	5
	10
	15

	0
	0
	8.3
	14.52
	20.2
	21.2
	22.6
	24

	-0.5
	0
	6.08
	9.97
	11.7
	12.2
	13.1
	13.9

	-1.0
	0
	3.82
	5.4
	5.5
	5.7
	6.12
	6.5

	-1.5
	0
	1.52
	1.55
	1.58
	1.66
	1.76
	1.87

	-2.0
	0
	0.025
	0.025
	0.027
	0.028
	0.03
	0.032

	-2.5
	0
	0
	0
	0
	0
	0
	


Table 4.1
Now we make VGS=-1V and VDS=10V to measure IG= -110.317pA it's close to zero.
II. A JFET AMPLIFIER.

[image: image4.emf]-15V

47K

10K

AC

+15V

1K

output

1MΩ

1µF

FIG.(4-2)

input

R unknown


We make DC sweep for the POT. to see what resistance required to have a VDS=10V. We can know from the next graphs.
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R required is: R(POT.)=8.1K ohms

Now to calculate voltage gain we make Vi,p-p=2V and to find Vo,p-p. Watch the next figures.
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We find that Vo,p-p=14V. Now we can calculate voltage gain:

Av=Vo/Vi=14/2=7

III. COMMON DRAIN AMPLIFIER.
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First we find VG and VS and we can find them from the next graph.
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VG=0.65V and VS=2.11V
Now we make Vi,p-p=0.4V .let's see what happens in the output.
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We find that Vo,p-p=0.344V. Now we can calculate voltage gain: Av=Vo/Vi=0.344/0.4=0.86
III. CONSTANT CURRENT SOURCE
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To measure VL we change the RL value for every value in the next table and we will put here the circuit just when RL=0.1k. To calculate ID we know that: ID=VL/RL
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	RL(KΩ)
	VL(V)
	ID(mA)

	0.1
	2.33
	23.3

	0.22
	4.97
	22.59

	0.33
	7.24
	21.94

	0.47
	9.96
	21.19

	0.56
	11.6
	20.71

	1
	14.05
	14.05

	1.5
	14.41
	9.61

	2
	14.57
	7.285

	3
	14.72
	4.91


Table 4.2
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