ECE 2100 Lecture Notes 4/11/03 HW #20, due: W, 4/9 A. Stolp

: : . 4/10/03,
Ex1 The transistor in the circuit shown has the following ans change: last problem: 1.16-MHz 417/03
characteristics. HW # 21, due: F 4/11 Ex5.1-Ex5.8
C o= o0 UA W—12 ans: Ex5.7: Vgg=4V, ip=0.182mA, r,=578ohm
Fotox™ Eam g T HW # 22, due: W 4116 Ex5.9 - Ex5.16
V=08V %0 W= 12.L Check assumptions, esp saturation on 15 & 16
oV pp =6V Spice #S3, due: F, 4/18 handout

HW # 23, due: F 4/18 Ex5.17 - Ex5.23

R G =3.0-MQ | SRD HW # 24, due: M 4/21 Ex5.24 - Ex5.34
D Ex 5.28 Ans: ...128k2, 192KQ, .
May need for Ex5.33: Vpp= 5V, V;,= 0.8V

a) Find Ip
Vpi=0.6V R )
VG:ivDD VG:2'V
RGgitRG2
OR: 9
. Vas “Va
- - VDS:VD VDS:06'V < VGstt:1.2'V
Ip =K H.E. <V GS*Vt>'V DS*LV Dsz I =0.583'mA Triode region
L 2
\" -V
b) What is the value of Rpy? Rp - 22 D R [y =9.26+
Ip
oV DD =10V
Ex2 The transistor in the circuit shown has the following characteristics.
ko Wo googemA V=18V A0 R Gy = 1.0-MQ Rp =10k
L V2

_ Ra R gy = 470-kQ

Ve 22y V o =3.197°V

G DD G
RG1+RaG

V=32V

b) Find Iy 0= {Rsz-ID22-{<VGVt>-RS+:{

Tp+ (VG- Vtﬂ

a:ZRsz bz-RVGVt)-RSﬁ( c::<VG7Vt>2

|12 |12
_-b+Ab"—4ac _-b-b"-4ac
lpj=—————— Ip =1.626°mA Ipym—— Ipy =0.534*mA

2-a 2-a

Try: Vgsi " Vg-Ipr'Rg Vgg1=0759V < V,=18+V Doesn't make sense

The equation only works in the SATURATION region, so check. V=V pp-IpRp Vo =4.662-V

Vep =VG6-Vp Vgp=1465'V < V =18V Saturation region
OR:

Vg-IpRg V g=0.801-V Vgs=Vg- Vg V gg =2.397°V
Vps=Vp-Vg Vpg=3.861V > V5q-V =0597"V Saturation region
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. 50T

1
D Vbs > Vs - Vi
mA (Saturation) - Lk W <V v >2
40T D oy GS t
301
b == The slope of this line at the bias point is the "linearization" about the bias point.

Slope = d lD = d {lk'nW<VGsvt>2}

10T
LW _ _ 14
= {k n'L'<VGSVt>]1 = 8m T v
f f f f I VGS gs
Vt small signal

values
gm = K n%.(\/ Gs— VvV t> = |k n-%-Z-ID Also called "transfer admittance, y;"

Use R in gain equations like r, for BJT's

€m

Common-source amp

R o

DC bias: Vg= ﬁ
Gl G2

I =0, so Rgq and Ry, can be very large (typ> 1 MQ)

Vp= Vpp-Rplip s

Inputimpedance: R; = Rg IR

Except at high frequencies, the input impedance
to the MOSFET itself can be considered « Early voltage.

Output impedance: R j = Rpl||r, <-Oftenneglected: 1 = —— =

AC collector resistance: ry = Rpl|Rq [[r,

Voltage gain: A, = — = g, T4

Unloaded voltage gain:A = g 'R

This is not a very linear amplifier, especially with large output signals, however, the swing limits are:

Clipping Vp-Vgt+Vy
Maximum output swings before clipping: + swing: L+=1p-rg -swing: L-= ——— —
1
: : 1+ —
\Y oppmax 1S smaller of: 2L+ or 2L- + A,
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