“How many JFETs could Jay fit if JFETs could fit, Jay?”

For the circuits below, find their voltage gain and input impedance. Assume Vpp=30V,
Inss=16mA and Vgsem=-4V for all circuits. For circuit 1 top left, R;=100k, R,=50k, Rs=3k,

Wld
Rd % c

] vad
Uk
L
@ Rz Fe FI
Circuit 1 _ +4%cidl
L
i (-
eIy
I

Circuit 2

&

L

C”Fr’t
1

Circuit 1

i
2L

jl
1

RL=2k.

For circuit 2 top right, Rc=1M,
Rs=250, RD:H(, RL:2k.

For circuit 3 bottom, Vee=-10V,
RGZSOOk, RE=2k, RD:3k, RL:4k.



Answers

First, find gm, for the device as it is the same for all three circuits. gmo= -2*Ipss/V st
gmy=-2*16mA/-4v = 8 mS.

Circuit 1 top left, voltage divider bias, source follower.
Zi» = 100k]||50k = 33k

Ve = 30v*50k/(100k+50k) = 10v

Assume Vgs = -2v (i.e., 1/2 of V gseom). as a starting point.
Therefore, Vs = Vg-Vas = 10v-(-2v) = 12v

Al’ld, ID = Is = Vs/Rs = 12V/3k =4mA

Crosscheck: Ip = Ipss (1-Vas/ Gswm.)* = 16mA(1- -2v/-4v)* = 4 mA The estimate was perfect. If
not, adjust Vs and try again until the two Ip calcs are the same.

gm = gmy V( Ip/Ipss) = 8SmS V4mA/16mA = 4mS
A, = gm*ry/(1+gm™*r,) rs = 3k|[2k = 1.2k
A, = 4mS*1.2k/(1+4mS*2k) = .83

Circuit 2 top right, self bias common source amplifier.
Zin = lM

Using a self bias graph, gm,*Rs = 8mS * 250 = 2, which yields Ip/Ipss= .38
gm = gmy V( Ip/Ipss) = 8mS V.38 = 4.93mS

A, = -gm*ry rq = 1k||2k=667

A, =-4.93mS * 667 =-3.29

Circuit 3 bottom, current source bias common source amplifier.
Zin = 500k

Li = (Vee-.7v)/Rg = 9.3v/2k = 4.65mA

gm = gmy V( In/Ipss) = 8SmS V4.65mA/16mA = 4.31mS

A, =-gm*ry ra = 3k|[4k = 1.71k
Ay=-431mS * 1.71k =-7.39



