This iz a difficult assignment to mark, so please write and label everything
clearly, Up to 20% will be deducted for messy work.

For all of the transistor amplifier circuibs in this assignment, assume that = 100, Veg =

0.7V and Vr = 25mV.

1. For the following three amplifier circutts assume that By = 000 and all capacitors are
short circuibs at operating frequencies. Answer the following questions for all three
amplifier configurations,

(&) What 13 the name of this transistor amplifier configuration.,

(b} Draw and label the DC equivalent circuit,

(c) Calculate the DC currents Ip, Iy, Ip and DC voltages Va, Vo, Vg.

)

(d) Draw and label the AC squivalent circuit (Assume all capacitors are short circuits
at operating frequencies),

(¢) Draw and label the T model and the Hybid-m model for the transistor.

(f) Using the Hybrid-z model for the transistor, draw and label the Small Signal
Equivalent Circutt,

(z) Calculate the voltage gain /v,



Circmt A

Circmt B

Circnt O




2. Bor Cireuit O frorn question 1, assurne that the input soupline sapacitor O 15 4o F
ard 5y 1= =stll O
i) White an erpresdion for wpe in terens of 2y (Hird: Work forrn the sroall signal
equivalat rmodel derelbped in guestion 1f)
(B Caleulate the Cutcff frequeney e for the inpot stage of the awplifiee
fe) Calonlate the min of the trarsistor eiremit at the following frequencies: 1kHs,
103 Hz, 100k Hz, IMHz and 10MHs.

3. Bor the three arnplifize eiremits from question 1, let K, = 5000 Hote thet 5y does
not affest the DO smrrents and voltaees, and thus does not affest the T nodel or the

Hybrid-r raodel of the tranastor. Assame agaan that all spaeitors aze shoet arents at
operating fraquenaies,
fa) Dreaw and label the T raodd and the Hybid-w model for the transistor.
ib) Usng the Hybridar model for the transstor, disow and label the Small Signal
Equimlent Cireuit,
fa) Caleulate the voltage main oy Sy
id) Hew has By affectad the woltage min of the transistoe’?

4. Caloulate the voltzse mun of the transistor amphfise bdow. MNotiee that this arophfie
1z made up of two stages, the cutput of Same 1 15 sconnected to the wput of stame 2
D analysis ean be performed on the two stages indepandently. (Hint: follow the sme
steps 35 in question 1)
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