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L]
CO number as per the syllabus copy) ; i
C02 - Analyze and design B]T and MOSFET DC circuits and their amplifier configurations
Q.No| - _ Question D M [ Cco]|BL|
[ 1| Design and analyze a BT Common-Emitter Voltage Divider Biased (CE-VDB- | 10 | 2 3
L/ ‘ with full bypass capacitor) amplifier using the following parameters:
| Vee = 20V, B = 200, Ry = 180k, Ry = 27ka, Re = 1.0k with full bypass
capacitor Ce = 470 uF, Rc = 1.9 k1, Source resistance Rs = 60011 (in series with
AC input), Load resistance Ry = 10 kil, Coupling capacitors: Cin = 4.7 WF, Cout =
' 10 uF.
: Task:
Determine the AC output voltage Vo for a sinusoidal input vin = 10 mV. \ ‘
Clearly show:
1, DC bias point calculations

2, AC small-signal model parameters
3. Final voltage gain and output voltage. ‘

|

7

Task:

Clearly show:

Design and analyze a B]T Common-Emitter Voltage Divider Biased (CE-VDB- | 20 | 243
no bypass capacitor) amplifier using the following parameters:

Vec = 18V, f = 180, Ry = 150 ki), Rz= 33 k@), Re = 1.2 kil (no bypass capacitor),
Rc = 4.7 k€1, Load resistance Ry = 6.B kfl, Coupling capacitors: Gy = 3.3 uF, Couw
=10 pF.

Assume Ve = 0.7V, Vi =25mV.

For a sinusoidal input, v, = 15 mV, determine the AC output voltage Vou.

1. DC bias point calculations
2. AC small-signal model parameters
3. Final voltage gain and output voltage

Design and analyze a BT Common-Emitter Voltage Divider Biased (CE-VDB- | 10 1213

swamped) amplifier using the following parameters: y

kQ parallel with Cg = 220 uF (bypassed for AC), Re = 4.3 k(), Source resistance |
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T Re= 6000 [_1_11_:cr_ié1;_ with AC input = 8.2 k1, Coupling
capacitors: Gy, = 3.3 uF, Cour = 6B uF.
assume Vae =07V, Ve =25 mVv.

Task:
For a sinusoidal Input, Via

), Load resistance Ri.

=12 mV, determine the AC putput voltage Vour

Clearly show:

1. DC bias point calculations
2. AC small-signal medel parameters
3. Final voltage gain and output voltage.
4. Perform a DC operating-point (Q-puint) analysis of the N-channel | 10 3
o Enhancement MOSFET (E-MOSFET) circuit. The MOSFET source is gruunded
| (no source resistance). A voltage divider biases the gate,
Von= 12V, Ry=1M2 (to +Vmn), Rz=270 ki (to gruund]. Ry=22 k0, V=16
V, Transconductance parameter: k = 2.0 mA/V2, Assume ideal gate current ls =
0A.
Task (show all steps & equations);
1. Compute the gate voltage Ve and Vis (note: Vs=0)
2. Compute the drain currentlp and Vos
3. Device power Pp=1o* Vs
5 Perform a DC operating-point (Q-point) analysis of the N-channel | 10 3
7t Enhancement MOSFET (E-MOSFET) circuit, The MOSFET source is connected
| to the ground through Rs. A voltage divider biases the gate,
vuu =15 ‘IF, Ri= 220 k0 [tﬂ +Um]]. Rz =220 kil [tﬁ gmund}, Ru =39 kﬂ, Ri =
470 0 V=2V, Transconductance parameter: k= 1.5mA/V?. Assume ideal

gate current Is= 0 A.

Task (show all steps & equations):
1, Compute the gate voltage Ve from the divider, and hence Ves

2. Compute the drain current lpg and Vasq
3, Find Vs,
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