Examples #3
1. For a cascade MOS mirror utilizing devices with Vt=0.5V, µnCox=387µA/V2, W/L=3.6µ
µm/ 0.36µm,
ᇱ
ܸ =10V/µm , and IREF=100µA.
µA. Find the minimum voltage required at the output and the output
resistance.

2. The BJT in the circuit below has vBE=0.7V, β=100 and VA=50V. Find Ro.
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3. Design the basic BJT differential amplifi
amplifier
er shown below to provide a differential input resistance of at
least 10kΩ and a differential voltage gain of 100 V/V. The transistor β is specified to be at least 100.
The available positive power supply is 5V.
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4. A BJT differential amplifier is biased
iased from a 1mA constant
constant-current
current source and includes a 200Ω
200
resistor in each emitter. The collectors are connect to VCC via 12kΩ resistors. A differential input signal
of 0.1V is applied between the two bases.
(a)
(b)
(c)
(d)

Find the signal current in the emitte
emitters (io) and the signal voltage vbe for each BJT.
What is the total emitter current in each BJT?
What is the signal voltage at each collector? Assume α=1.
What is the voltage gain realized when the output is taken between the two collectors?

5.. Find the voltage gain and the input resistance of the amplifier shown below assuming β=100.
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6. A bipolar differential amplifier with I=0.5mA utilizes transistors for which VA=10V and β=100 and
RC=10kΩ.
(a) the differential gain
(b) the common mode gain and the CMRR if the bias current I is generated using a simple current
mirror.
(c) the common mode gain and the CMRR if the bias current I is generated using a Wilson mirror.
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7. Design a BJT differential amplifier that provides two single-ended outputs (at the collectors). The
amplifier is to have a differential gain (to each of the two outputs) of at least 100 V/V, a differential
input resistance ≥10kΩ and a common mode gain (to each of the two outputs) no greater than 0.1 V/V.
Use a 2mA current source for biasing. Give the complete circuit with component values and suitable
power supplies that allow for ±2V swing at each collector. Specify the minimum value that the output
resistance of the bias current source must have. The BJTs available have β≥100. What is the value of
the input common mode resistance when the bias source has the lowest acceptable resistance?
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