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Problem 1
(CURRENT SOURCE) The following configura-
tion acts like a constant current source for vary-
ing loads RL. Within what range can RL vary ?

Suppose that RL varies from 1K to 5K. vCE must be
greater than or equal to 1 volt, always. Also Io = 2mA;
IoRe = 5V, VBE = 0.65V . Find R1, R2, Re and Vee assuming
current in the resistors on the base side to be 1 mA.
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Figure 1: Problem 1

Problem 2
vo should just begin to distort at both the ends. Calculate Vcc

and Vee. Take VBE = 0.65 V nominally. vs = 6 sinωt V.
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Figure 2: Problem 2

Problem 3
(RESISTANCE OF CURRENT SOURCES). Consider the fol-
lowing current sources used in integrated circuits. All un-
marked transistors have size (W/L). The device marked 0.25
in part (c) has a size of 0.25 (W/L). All unmarked transistors
have a VSG − |VTP | = ∆V , and an output resistance of ro.
For each of the current sources, determine the incremental
output impedance and the highest voltage that can be sup-
ported before one of the devices in the current source goes
out of the active region.
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Figure 3: Problem 3

Problem 4
All transistors are identical and the quiescent currents in all
three are the same. VEB or VBE = 0.65 V, nominally. For T3,
VECQ = 7 V and ICQ = 2 mA.
Find R1, R2, R3 and VCC .
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Figure 4: Problem 4

Problem 5
Take VBE or VEB = 0.65 V, nominally. Assume ideal DC func-
tioning with 0 DC offset at the output. Take VT = 25 mV, β =
200. Find all dc Q-level voltages and currents.Calculate k,
Ria, Roa.

Problem 6
VBE or VEB = 0.65V, nominally. Take R = 100Ω, VT = 25mV,
hfe = 299. Current sources C1 and C4 are ideal while C2

and C3 have an incremental resistance of RC which is 337.5K.
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Figure 6: Problem 6

Calculate k, Ria, Roa for small signals.
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Figure 7: Problem 7

Current source C3 is ideal while C1 and C2 have an
incremental resistance of 200K.VT = 25mV, β = 265. Find RC ,
Ria, Roa, k and the CMRR. Find also the allowed swings of
vo.

Problem 8
v1 and v2 are very small signals. vo = k(v1 - v2). Determine k
in sign and magnitude. VT = 25mV, β = 99. As usual, neglect
base currents for operating point calculations.

Problem 9
Take VBE = 0.65V, nominally. For the input signal shown
both transistors should be swung to their limits of their ac-
tive regions during the signal cycle. Find VCC , Re and the
ratio Rx/Ry. Assume Rx‖Ry in the order of Re.

Problem 10
Take VBE = 0.65V, nominally. Vsmax is such that both tran-
sistors are swung to limits of their active regions during the
signal cycle. Find R1, R2, R, Vsmax and Vomax.
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