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There are 6 (six) questions. Answer all 6 (six) questions. The symbols have their usual meanings.
Programmable calculators are not allowed. Marks of each question and corresponding COs and POs are
written in the brackets.

1w

A designer has a supply of diodes for which a current of 2 mA flows at 0.7 V. Using
4 1-mA current source, the designer wishes to create a reference voltage of 1.25 V.
Suggest a combination of series and parallel diodes that will effectively achieve the
desired outcome. Find how many diodes are needed. Determine the voltage that is
actually achieved.
Explain I a diode. Discuss
with an example how this vwshncc o Voltage regulation across a diode for
small change in supply voltage or current through the diode.
Designthe cireut o e Fig 1050 that ¥y hen 1,=
mV per | A of ond cumere
Use the small-signal model of the diode to find the value of R.

ii.  Find the value of I; of each of the diodes.

iil. For this design, use the diode exponential model to determine the actual
change in V when a current I, = 1 mA is drawn from the regulator,

) and ¥, changes by 20

15V

Fig. 1(¢)

Deduce the large signal pi model (with voltage controlled current source) of an NPN
BIT considering the fact that EBJ is forward biased and CBJ is reverse biased for
active mode of operation. Extend this equivalent circuit model for the same BJT for
saturation mode of operation. Find the expressions of collector current and base
current.

Based on question 2(a), sketch the curve for i, versus v and justfy i decreases to

2er0 when you will move the BIT from active to deepest saturation. Formulate value
of veg at the edge of saturation.
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©)  For the Fig. 2(c). find the value of the voltage Vg in the umsnsmruperatmgmd:ep
saturation With Byorceq = 8. Take Vg = 0.7 and By = 3
PO2)

lec= 10V,

2

3. a) Analysethe i
e caments hrosgh 1 nches. Asume tha the transistor  is specified o be mm,

at least 0.
sV
k0
100
0k
sV
Fig 3(a)
b) Evaluate the voltages at all nodes and the currents through all branches in the circy 13
+ ume that P, = (CO2,
PO2)

shown in Fig. 3(b) with the voltage feeding the bases to +10 V. Ass

30, and find Vs, Vg, I, anc

Fig. 3(b)
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4. @) Sketch an n-channel enhancement-type MOSFET with the proper biasing applied 13
(Vos> OV, Vos>Vr) and indicate the channel, the direction of electron flow, and the  (CO1,
resting dpltionrgio, Biefly desbe the besc peraio.of an xbanccnicat

PO1)
type MOSI
b) Using the data provided in Table 4(b) and an average threshold voltage of Vasm= 12
v, (o2,
i Determine the resulting value of k for the N-channel enhancement type  PO2)
MOSFET.
i Sketch the transfer characteristics curve. (Show necessary calculation)
Characterisics Symbol Min | Max | Unit
Gote Thresbold Volisge | Vs | 10| 50| Va
| (Vos =10 V,Ip = 103A) | |
‘ Drain Source On-Voltage | Vos | oV
(Ip=2.0mA, Vs = 10V) | |
On-State Drain Curent | Towwy | 30 | - | mAde
(Vos =10V, Vos = 10V)
able 4(h)
5. a) Show that the transconductance of the BIT is dirctly proportional to the collector 05
bias current. (cot,
PO1)
b)  Analyze the transistor amplifier circuit using hybrid-x model shown in Fig. 5(b)and 20
find the following parameters. Assume p= 100 and neglect Early effect. (co2,
P02)
i Determine In Ic, Tr and Ve
i, Determine the small signal model parameters, , re, gn
i d voltage gain Av.
Vee= +12V
1
$r-na
0 Veru
Ras =470 kQ
|
—I— Via=5V
Fig 5 (b)
6. a) Show that the open circuit voltage gain of the emitter follower is unity. 10
(cot,
POI1)
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b)  For the self-bias configuration of JFET shown in Fig. 6(b), 15
(€02,

Sketch the transfer curve for the devic. P02)

i, Superimpose the network equation on the same graph

i, Determine Ipg and Vs,

v, Caleulate Vps, Vp. Vg and Vs.

Fig. 6(b)
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