EMTR 1030 — Electronics
Assignment 4

Due: 8:00pm, Tuesday, March 24

Problem 5.14
5.14 Consider an n-channel MOSFET with 7, = 4 nm, y,, = 450 em?/V - s, ¥, = 0.5V, and W/L = 10. Find the drain
current in the following cases:
(a) vgs=18Vandvpg=1V
(b) vgs=0.7Vandvpg=15V
(c) vgs=18Vandvps=0.1V
(d) vgs=vps=18V

Problem 5.17

5.17 A particular MOSFET for which 7%, = 0.4 V and k;(W/L) =2 mA/V2 is to be operated in the saturation region.
If ip is to be 50 pA, find the required vgg and the minimum required vpg. Repeat for ip = 200 pA.

Problem 5.21
5.21 For an NMOS transistor, for which V; = 0.5 V, operating with vgg in the range of 1.0 V to 1.8 V, what is the

largest value of vpg for which the channel remains continuous?

Problem 5.44

5.44 The NMOS transistor in the circuit of Fig. P5.43 has 7, =0.4 V and k,, = 4mA/V2. The voltages at the source
and the drain are measured and found to be —0.55 V and +0.1 V, respectively. What current I is flowing, and what
must the values of Rp and Rg be? What is the largest value for Rp for which Ip remains unchanged?



Problem 5.46

5.46 The transistor in the circuit of Fig. P5.46 has k; =0.5 mA/V2, V;= 0.4V, and 4 = 0. Show that operation at the

edge of saturation is obtained when the following condition is satisfied:
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Figure P5.46

Problem 5.53

5.53 The MOSFET in Fig. P5.53 has V; =04V, k:_: 500 pA/V?, and A = 0. Find the required values of W/L and R
so that when V7= Vpp=+1.3 V., rps= 50 Q and V5= 50 mV.
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Figure P5.53



