[image: C:\Documents and Settings\Owner\My Documents\college\ee401\C3_MOS\Scan10001.JPG][image: C:\Documents and Settings\Owner\My Documents\college\ee401\C3_MOS\Scan100044.JPG][image: C:\Documents and Settings\Owner\My Documents\college\ee401\C3_MOS\Scan10008.JPG]
D6.21 For VDD = 1.8 V and using IREF = 50 µA, it is required to design the circuit of Fig. 6.4 to obtain an output current whose nominal value is 50 µA. Find R if Q1 and Q2 are matched with channel lengths of 0.5µm, channel widths of 5 µm, Vt = 0.5 V, and K\n = 250 µA/V2. What is the lowest possible value of Vo? Assuming that for this process technology the Early voltage V\A=20V/µm, find the output resistance of the current source. Also, find the change in output current resulting from a +1-V change in V0.
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Question 4: (10 pts.)
An MOS differential pair using transistors with (W/L) ratio of 80, puCox =2 X 10* A/V2, V4 =20 V and
Rp = 6KQ is operating at a total bias current of ImA. Calculate the values of:
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Look at exercise7.1 and 7.5:

Q. A MOS differential pair is operated at a bias current of 0.4 mA, using transistors with a W/L
ratio of 100, p,Cox = 0.2 mA/V, Vi=0.5V, V5 =20 V, and Rp = 2.5 kQ, Rss=25kQ,
Vpp=Vss=1.5V.

(a) Find the differential gain, common mode gain and CMRR in dB if o/p is taken single ended.
(b) Repeat (a) if o/p is taken differentially.
(c) What is the highest value of V¢, for which Q1 and Q2 remain in saturation?

(d) If the current source requires a minimum voltage of 0.4V to operate properly, what is the
lowest value of V; and hence Ve e
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Question 3: Na = (10 pts.)
Draw the circuit diagram of a basic MOSFET constant current source. It is required to design this circuit
to obtain an output current whose nominal value is 160 xA. The value of resistance used is 17.5 KQ
and Vpp=4 V. The two MOSFETs are matched and have channel lengths of 1.2 um, V(= 0.8 V and
k=250 ;LAN‘ Determine the widths of the MOSFETS.

What is the lowest possible value of Vo?

Assuming that for this.process technology, the early voltage V/4=25 V/ um, find the output resistance of
the current source,
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