ECE 255 ELECTRONIC ANALYSISAND DESIGN Fall 2009
Homework 6 Due: Monday, November 16

5:00 p.m. MSEE 180 Drop Box
1) Let Vpp =-16V and R=500 K2 in the bias circuit shown below. The MOSFET isaed by
2
the nonlinear relationship, = -30 % + 1) mA. Find b and \bs.

Vddg -16 vV Vdd =-16 V

§ 500 kohm 2 kohm

I
§ 100 kohm Q

2) The FET shown in the figure below happens tombeeled more closely by the nonlinear

trigonometric relationship, =9 - 900{(2) s~ 13[} m A, than by a parabola when operating
in the Beyond-Pinch-Off region. Find the operatiugnt.

VddA 20V vdd =20V

§ 4 Mohm 2 kohm

§ 1 Mohm 500 ohms

3) Any linear 2-port circuit can be characterizgdlre following pair of equations:

Vi =l + hoVo

l, = 1l + ho Vo

For the circuit shown above determine the h-paranhgt and the h-parametés,.



4) A Common-Gate Amplifier, of the form shown belavges a transistor having the characteristic

2
Iy :12( 1+?j mA, and has the following element valuég; ,, = 10k, Ry =1.5kK2,

Rs = 20Q, Rgg =50Q, andV,, =15V. If C; and G are large, find 4, and Zt.

Rs c1 T c2
1\/\/\/ |1 Py o—o |1
0 L] _Y_ L]

Rd

1.5k
6) Rss vdd = 15 V § RLoad
Vs \& 50

10k

The FET in this circuit is said to be self-bias@tice the gate bias resistors (not explicitly shown
areR, =~ andR, = 0.

5) For the Common-Gate Amplifier shown in Problenagsuming €and G are large, find & and
AVs.

6) Design a Common-Gate Amplifier to have a midiérency gain‘AVS‘ = Vo

>20. Use

S
Re = 50Q, R g = 5KQ, Ipss =20 MA, andV, = -2V .

7) The amplifier shown below employs a transist@vihg Vy =1V, and b =2 mA at \es= 3 V.
Determine‘AV Vo

S

mid - freq.

: vdd =30 Vv
S Imid-freg. A
Rd
§ R1 40k
140k C2
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1
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2k gouF H
) § RLoad
® z o 0K
Vs & 10k

8) For the amplifier shown in Problem 7 determime +3dB point (half-power point, the point where

the magnitude of the gain falls to 70.7% of thefinejuency value) of each capacitordhd G
acting alone (as though it were the only capadaitdhe circuit).



9) For the Common-Gate Amplifier shown below, deii@e ‘AVS

Given thatl,gs =9 mA, V, = -3V.

mid - freg.

Vo
Vs

mid - freq.

C
Vs

A 17
—_ é Rd 5u
R1

3k
| vdd = 20v

RLoad
5k

10) For the amplifier shown in Problem 9 deterntime—3dB point (half-power point, the point where
the magnitude of the gain falls to 70.7% of thefinejuency value) of each capacitar C,, and
Cygy acting alone (as though it were the only capaaitahe circuit).



