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Course Contents BYY-14 RLAKYV-I
Y- , dgg AT Slyls
< % + Field Effect Transistor (FET) =3 2
++ Junction FET (JFET).
- JFET Construction. - JFET Operation Principle:
- Drain characteristic. - Transfer characteristic.

++ Metal-Oxide-Semiconductor FET (MOSFET).

- MOSFET Construction. - MOSFET Operation Principle (Types).
- Drain characteristic. - Transfer characteristic.

++DC & AC Analysis (Parametres).

++ Biased circuits.

vAg

X X Feedback Circuits + Crystal Oscillators

++ Feedback Concepts.

++ Feedback Connection Types. ++ Crystal Oscillators.
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<Z:Z'> Multistage Amplifiers
++ Ac-coupled amplifiers.
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JFET n-Channel Output Characteristics & Operation Region
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JFET n-Channel Transfer Characteristics & Relationship
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mho=0Q*']=—14 = | 1--55)2] = 1--—S2) with = DSS
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Iy < all ko add ) Vo Ball i add deud P (rd) < paedd LuSColinod| Laglall - ¥
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dVq dv,s di, ta ol asd ygiwiil AU gl 1 b pall jls il
H=——= — U= : =Iy - On ) -
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JFET DC Circuits and Line
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Aaladl Aslal! Gaybo cre I SLell cowms 03 Vg J5 ol s Ao g g J5 1 Byl 3G ¢ Joadl A o lause
.VDS«J:)*A.L‘JQ«,&-M@

Ip (mA) I/Locus of pinch-off values VGG+ VGS:IG RG bur IG:O => VGS:_ VGG :J.&-.\Jl 5)‘.5 O
Ohmic | Satumli;n Region ID: 1055(7' VGS/VP)Z :‘—M 3 3\.9\.:." MJL’-L‘ O.A
Region |
VGSEO |/ J— _ . . . s
A VDD_VDS+IDRD .@-2-“ b)‘é R
f" 3
i N 4 ) Lot we 9 _
N sl T Jdsl &ads WhenV=ov =P I =V, /R, mA,
N
1 I
T ] . . ..
/ ; ™ 4l akss Whenl =0 mA > 4 V5s=Vpp V
y. ‘: . b Vos=-2V
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Determine the following for the network of Fig. 6.6.

(a) VGSQ- .
olGW
(b) IDQ.
(c) Vps
(d) Vo §2m
(e) Vg
o Vs
oD
_ 2V
T
- Figure 6.6
Solution
Mathematical Approach:
(a) VGSQ = Vge= -2V
Vet —2 V2
®) Ip, = 195.5(1 - —Vfii) ~10 mA(l - v)
= 10 mA(l — 0.25)2 = 10 mA(U.?Sf = 10 mA(0.3625)
= 5.625 mA
(c) Vpg= Vpp — IRy = 16V — (5625 mA)2 ki})

=16W — 1125V =475V
(d) Vp=Vp:=4.7T5V
(e) Ve =Vgs= -2V
fy Fe=0WV

Example 6.1.

18
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Al gdl e gyl de (Ailgio 90 (iaglia e (idd i punde oyl (o tASLN ¢ Cadiyhay I3 o (il &l g9 wer) Al 5l Baybo (e 5Lz -
:G daiddl > ol g 39S Basdaty Vi J ol ezl Ao damgi g Sl Byla Js b Leadl Aads ilu!

V=V R/(RAR,), Ry =R//R, ool s il (3186 Sl V=V o+ R sl Byla e
°Vp) but 1.=0, we canwrite: V_=V I ;R=V, -1 R, 1,=0 > 4 V=V
) éku Vs obueced Aasladl Aalall § posai 5 1p= lpes(1Vg/V, ) sepums Aaladl Aalall
H oV, ? Vop Voo
G C,
e

“ _ Vpp=Vpstlp (Ry+RS) => il Byls (e ol L

> _ X )

Vel S Vis= Vpp~ Ip (Rp*R) ) 2
s Ics b S SLudl ot o ooy 5 yoiued |
= = ¥ Jdsl 4ads WhenVp=ov =P I =V, /(R +R) mA,
4l dais Whenl =0mA = V=V, v
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Determine the following for the network of Fig. 6.24.
(ﬂ} IDQ and VGSQ-
(b) Fp. r . o +I6V
(c) Vs
(d) Vps.
© Voe 14 kil

10

1O pE
ﬂ"‘:l
Ve !
§ uF

Mk

Fiemre £.24 Fxamnle 6 5
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Ol SLudl Jesedl las sgoizesy JFE yaiusl A1 3lemsl Bl
contdaglay I3 @iy cadl Faybo e Slesmsl -

Ll Al Bylodl e Ry il daglall e wzll bogea ac (Self Bias) arield 1001 codadil| 8aglo (e :ds¥

dgapS Gubty Voo 5w 48Me aagi g S5l Byls Gl ¢ Jeadl Aads cldlos] sl

0=-V+I.R.-I;R;  but  1.=0=>V_=-1, R, :JsJI8ls

oV,

Jtl slmb 6l Voo olut AiLudl @slall § a2 9 15= lpgg(1-Vee/V,)?  trmms daladl Aslall (e
oaidalal | ST sl

T Vi
¥

i3l Byla (e o3
Vop=Vpstlp (Rp+Rs) => Vo= Vyp- 1 (Ry+Ry)
:g‘,g LS oSLadl Jasedl Jas oy

ahd; WhenVo=ov " I, =V, / (R +R) mA,
aslakas Whenly3=0mA = V =V, v Jdl

2081 5,101
Sj-cl-«-«l‘
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(a) VGE‘Q-
®) I,
(€) Vps
(d) Vs
(e) Vs
(£) 7o

JFET DC Circuits and Line

(a) The gate-to-source voltage 1s determined by

ZY

Sliall - SLdl Jomedl das cpesmss JFE sgicssl Al slooms! Bylo

Vs = —IpRs

Choosing Ip = 4 mA_ we obtain

Ve = —(4 mA)1 kQ) = —4V
Det . the fn]lnwing for the network of Fig. 612 The result 1s the plot of Fig. 6.13 as defined by the network
Ip=8mA Tg5=-8V ";D (mA)
XV I ] 5
| |
| : Iy=4mA Vs =—4V | ;
}Ietlv.'ork—f"
1.3 k0 I 1°
| —14
i I
ﬂ Nt
? | | 1?
_ | ' ! =0V, I,=0mA i
Tags =R mA L0 e r :,,]a
L‘J_!-[. Vv -8 -7 -6 -5 -4 -3 2 -1 Q Fas (V) 6.1
4 fp imA)
I ML2 -1 b md)
I kDD
g
7
- e
s
—4
) 13
O-point N o Inp=26ma
| -1
L 1t1 | .
6 5 —4 312 4|0 TV

e L=l bgea ne (Self Bias) aviell I codadall : Jle - Y

- Rg al] daglall

pediud] 2 Labolasg J.:j.a-.ﬁ‘ Brrea (pa (ySey dlasdle

2.6V :oSidg 4381 LIV slemyl @3 1 daud sLis ) of alzl

(b) At the quiescent point:

() Eq. (6.11):

(d) Eq. (6.12):

(e) Eq. (6.13):
() Eq. (6.14):

or

Ip, = 2.6 mA
Vbs = Vop — IpfRs + Rp)
=20V — (2.6 mAN1 k£ + 33 k()
=20V—-11.18V
=882V
Vs = IpRs
= (2.6 mA)(1 k()
=26V
Fe=0V
Vo= Vpe+ Ve=882V +26V=1142V
Fo=Vpp —IpRp =20V - (26 mA)33 k) =1142V
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28188 5,1 'p )
V=V . +1 => V_=V.-I R :dsodl Byls ¢
IR R, ss=Ves T Ip Rs GS~ 'ss"'D s SLE
A Lud! alalall § (o9ai 9 15= Ipgg(1-Vo/V,)?  toums Aalad Aslalf (e
>I:‘ Vs s 03 | & Vg azes cnidalad | LS AL ol almals (61 « Vg ol

i3l B5la (e o3
Vb tVss=Vpstlp (RD+RS) => Vps= Vpp tVss- Iy (RD+RS)

= Rs s LeS oSLudl Josedl Jas ouays

v, dol dadi WhenVy=ov =P I, =(V+V,.)/ (Ry+R) mA,

4l dais Whenl =0 mA =P V, =V +V, v
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Determine the following for the network of Fig. 6.26
(a) Ip, and Vs,

Vos.
g VES 0 Vpp=20V
@ Ve b

§RD=1.SI:£1
§R5=1.51-:ﬂ

6 Tis=-10V

Ipss=9mA
Tp=-3V

Substituting [ = I, and rearranging gives

Vps = Vpp + Ves — Ip(Rp + Ry)

which for this example results in
Fps =20V + 10V — (6.9 mAN1.8 ki) + 1.5 k()
=30V -—-2277TV
=723V

(c) Vp="Vpp— IpRp
=20V —(6.9mAY18 k) =20V — 1242V
=758V
d) Vps=TVp— Vs
or Vs=71Vp— Vps
=738V -—-T723V
=035V

A
dola

Solution

(a) An equation for Fgs in terms of I 1s obtamned by applying Kirchhoff's voltage
law to the input section of the network as redrawn 1 Fig. 6.27.

—Vos —IRs + Vs =0

or Vas = Vss — IsRs
b'l.“ JTS = ID
and Vas = Vss — IpRs (6.23)

The result 15 an equation very similar in format to Eq. (6.16) that can be super-
imposed on the transfer characteristics using the procedure described for Eq. (6.16).
That 1s, for this example,

Ves = 10 V — Ip(1.5 k1)

For Ip = 0 mA.
Ves = Vss = 10V
For Vs = 0 V.
0 =10V — Ip(1.5 k()
and Ip= % = 6.67 mA

I, = 6.9 mA
Vosy = —0.35V

S 2 sl Gybo (o Al gl Baylo oy Slemi¥l e 2 J L

The transfer characteristics are sketched using the plot point established by Vs =
Vp2=-3V2=—-15Vand [p = Ip;s/4 = 9 mA/4 = 2.25 mA, as also appearing
on Fig. 6.28. The resulting operating point establishes the following quiescent levels:

(b) Applyving Kirchhoff's voltage law to the output side of Fig. 6.26 will result in
—Vss + IsRs + Vps + IpRp — Vpp =0

24

https://manara.edu.sy/


https://manara.edu.sy/

>y

6)jliaJl

JFET DC Circuits and Line OSLlud!l Jozedl as syozesg JFE sgiiw i) Al 5Ll B4k

:BJT I afosmivoly 5o e Gaybo ope 5lesei¥! - ¥

Jituny Cali Cipan L e Jgiandl B dis 2L il pgiuil Al ae edadll U giadil Al ausiad &I culadill §1g30 asi ga
AU BTl L s Ao (655005 prein s el Uik sgsil A1 ooy g AU Bylull ly <V Sl oy diesdy

VDD
R —
b l /, | =~ VEE VBE
C =
R, j S RE
/ . ol . 1
= l ¢ M‘)jﬁ.«u}i‘ﬂ‘ 2 2 Jukad! de Jguoge dudasall LjUSJj.‘Lw}A"ﬂ‘ aoza O Lo.jj
Vo dad oS i elldg 1=/ ol
= RE
Vee
)ME—I&SB/T?‘MM‘JMJ‘ Byl

https://manara.edu.sy/ 25


https://manara.edu.sy/

ZY

6)li_all

LR A LT T

TO-18 (TO-206AA)

2N2844
CASE 22-03, STYLE 12

3 Drain
(Case)

JFET Specifications Sheet

JFET Case Construction and Terminal Identification

Electrical Characteristics

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

| Characteristic | symbot [ min [ Typ Max Unit
2
Gate OFF CHARACTERISTICS
Gate-Source Breakdown Voltage Vamass 25 Ve
32 (Ig = ~10 gAdc, Vpg=0)
1 1 Source Gate Reverse Curremt lass nAde
(Vgs =~15 Vde, Vps=0) - 2 -1.0
JFETSs (Vgs = =15 Vdc, Vpg = 0, T, = 10°C) - - -200
GENERAL PURPOSE T = —
P-CHANNEL (Vps = 15 Vde, I, = 10 nAc) 2N5457 -05 - -6.0
Gate Source Voltage Vs Vde
(Vps = 15 Vdc, Iy, » 100 prAde) 2NS457 25 -
Maximum Ratings
ON CHARACTERISTICS
Zero-Gate-Yoltage Drain Cumrent* Inss mAde
2N5457 (Vps= 15 Vdc, Vgs =0) 2N5457 10 30 50
CASE 29-04, STYLE §
TO-92 (TO-226AA)
R g SMALL-SIGNAL CHARACTERISTICS
MEARERY = - Forward Transfer Admittance Common Source* I¥ed pmhos
Rating Symbal Value Unit (Vps = 15 Vde, Vgs =0, f = LOKHz) INS457 1000 - 2000
Drain-Source Voltage Ve 25 Vdc G-‘ Output Adei o o e
e ance ‘ Ommon 0
Drain Gaie Voliage Yoo 28 Vo (Vs = 15 Vde, Vs = 0, f = LOKHz) - 10 50
Reverse Gate-Source Volusge Vasg. —23 Vde 1 3 2 Source
Gate Current Ig 10 mAde W Capacitance Ciu pF
Total Device Dissipation @ Ty, = 25°C Pp 310 mW JFETs (Vs =15 Vde, Vs =0, = 1.0 MHz) & 4.5 7.0
D.umﬂmli‘c 2.82 mEVI'C GENERAL PURPOSE Reverse Tramsfer Cuanice Cm oF
Junction Temperature Range T 125 C N-CHANNEL—DEPLETION (Vos= 15 v‘k&”_ vas"‘ =0, f=1.0MH2) . 1’6 30
Siorage Channel Temp Range Tag 6510 +150 <
Refer to ZN4220 for graphs. *Pulie Test: Pulse Widkh £ 630 mo: Daty Cycle S 10%

https://manara.edu.sy/ 26



https://manara.edu.sy/

