BME 212 Electronics
Laboratory

Experiment #6 Transfer Characteristics of FET and DC
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Objective )

The objective of this experiment is understandig the characteristics of
the FET and to become familiar in the use of load-line analysis to
examine FET networks.



Preliminary Work

1946

1- Using figure given below determine the values of I, and V,, plot the
transfer characteristics using Shockley’s equation.

I (mA) The level of Vgs that results in Ip = 0 mA is defined by Vgs = Vp, with Vp
10 1 , Vos=0V ] being a ”{'*L:E.H-fl-‘-'.t‘ voltage for n-channel devices and a positive voltage for
o] i | p-channel JFETs.
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Preliminary Work (Cont.) )

2) For given circuit below using given biasing conditions calculate the
Vasar Ipar Vosr VoiVer and Vg

Plot the transfer characteristic (Shockley curve) of the circuit and
repeat the step a.

Hints: Vase = — Vee
L _ Ves)
Von Vpp= 12V, Vee=-15V Ip, = fa.s.s(l — ?P)
. Rp=1kQ, Rec=470 kQ
& Vps = Vpp — IpRp

n _ Ipps = 10 mA, Vp=-4V
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Preliminary Work (Cont.)
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3) For given circuit below using given biasing conditions, determine the
Q point and calculate the Vggq,lpq, Vs Vo Ve, and Vg

[ Yoy

ek

Vop

Vobp=15V

Rp=33kQ Rc=1MQ, Rs=2kQ

abs Ipps =8 mA. Vp=-6V

Hints: Ip ZIDS.S(l

Vs =

Ip = Ipss

N

—IpRs = — D3

Ves = —IpRs

Vps = Vpp — Ip(Rs + Rp)

Vs = IpRs

Ve =0V

Vp=Vps+ Vg=Vpp — Vg,
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Preliminary Work (Cont.) )

1946
4) For given circuit below using given biasing conditions,
a) Determine the Q point and calculate the Vgq,lpq, Vps, Vo Ve, and Vg
b) If, R, = 560 Q repeat the step a. Hints: [ kv A
Ry + R, Rs
TV Vop =15V, Ves = Ve — IpRs Vps = Vpp — Ip(Rp + Rs)
;R Ro Rp=22kQ Rs=15kQ, R1=2MQ, R2=270 kQ,
| 2 jf——v.  Iops=8mA,Ve=-5V Vas = Velr,-0ma Vp = Vpp — IpRp
O—cn—‘—i_.t E I Vs = IpRg
§ ] $:




ATy
Procedure )

1) For given circuit below

a) Adjust the V. voltage to have following V¢ values and measure
the corresponding |, current value.

Ve(V) [ 00]-01]-0.2(-04)]-0.6(-0.8]-1.0
Ip (mA)

3 DRAM

Vo= 12V
R, =1kQ, Ry =560 kQ 1
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Procedure

b) Adjust the V value to have V.= -0.1 V. Adjust the V,, voltage
value to have V, voltage shown in table and measure the

corresponding |, values.

Voo (V) | 1.0 3.0 6.0 8.0 10.0
Ip (mA)

c) Adjust the V. value to have V.. =-0.2 V. Adjust the V, voltage
value to have V voltage shown in table and measure the

corresponding |, values.

V(V) [1.0 [3.0 [6.0 [8.0 [100
Ip (mA)




Procedure -
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d) Using measurements in step a plot the I, _ V¢ characteristic,
using measurements in steps b and c plot the I, _ V¢ characteristic.

e) As Vg =-0.15 V calculate the I point from the I _ V.
characteristic, measure the |, and Vg and compare the results.
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Results

1) a) Obtaining I values. d) Plot characteristics

Ve (V) [00]-01][-02]-04]-06]-08]-1.0
Ip (mA)

Ip- Ves characteristic Ip- Vps characteristic

b) Obtaining Iy values for V;s=-0.1 V.

V(V) [ 1.0 3.0 6.0 8.0 10.0
Ip (mA)

c) Obtaining I values for V4s=-0.4 V.

Vo (V) [1.0 [3.0 |6.0 [8.0 [10.0
Ip (mA)




BME212 Report#6 el Ko

“ ’:‘ (Y] b:)

Results (Cont.)

e) Obtaining Iy, and Vg, values

lpg | Veso Comment:

Calculated
Measured




