UNIT IV
FIELD EFFECT TRANSISTOR

Junction field effect transistor (construction, principle of operation, symbol)
Pinch-off voltage

Volt-ampere characteristics

MOSFET (construction, principle of operation, symbol)

Characteristics in enhancement and depletion modes

Small signal model of JFET & MOSFET






FIELD EFFECT TRaNSISTOR (,,Fe@: L.

The Field Effect Tnawnsiston obbneviated as.

FET (e avn  danothen Semi Conducton device Uke o

BIT whiew coyy be Used —as an amplifiernt on SL\oitdq

Like BJIT, FET IS alsa o thnee *Teriminal "

| device , howeven +the Principle of openation of FET

[is  completely - diffenent fnom that of BIT.

He neme Field Effect s denived frem the

danoogh  the

fackt 4hat the  flow  of connewnt

contnelled by an electnic Lfield.

CcndUQ-HV\© %eéx‘cm )

Types of L FET -

Based o the ‘CLUV\S‘E-E'\UQ‘E*\O'\/\ , the FET can be

chx's-s\\:.F.‘ed" i te  +two ’cj?és

‘. 'j‘uvxc—\—{ov\ Field E{J(Zeéh— Trnansistor (TF:ET>
R ~ "gemiconductor ‘ o ‘

2. ™Metal onide x Field EFFEct Tnansiston 'CmoSFET) @+)
Tnsulated @Gate FetT (TgFeT) (om) Mekal oxide
Silicem 4nansiston »(M05T>

FET

P- Channe| Depletiom ~Enhancement

©N- Chavwel
JFET MOSFET MOSFET.

JFET




Featunes of te1l .

FET 15 a \rc\koae corntnolle d #device because ouvkpot
connent 15 Ccomtrelled by \/Q?’LB?{V\:O: the: wapot \fo\%c:ﬁe

= FET i3 « om?g‘\q‘n device because the
connent Comduckiow 3 owly by Majoniby C\’_\&T\ﬁ&
Conrion s .

> The banee +enmivials o6f FET ane Nnamed 4a%

AN

Drainn (D) Scuvnce (s) ownd ‘» qate Cé\). ook of these

tenminals  gate Lerneminnal  acks ;&s Ccm’rho\\‘\vxa

elemenk .
- Fet o s @éne tempenatune sStable - as Companed
te  BrrT.
—> FE has A t T

FET veny lv\a@h inpot Tpedance . Tﬂpi‘,ga\\d:; i

the
nenge of  Sevemal Mega ghms. Fer has p.\fk“‘ﬁhen

Mput  impedance  than BIT So  FET s P"‘eq.ce*hfned

™ (—\(T\‘P\‘\{:\‘QT\S whene \fﬁa\r\ ?\npot Impec\QV\ce i3 JLQ?/(MAQCI
- Fe’t’s 71@.7/,&»\9 Less SPCLCQ E\r\mw that o\C B:\‘T

hevxce Jclqej ane. fme{ie,med ™ Tn-keamted C‘Mol’fs-

Jonckiom Fleld Effect Tnansiston (FreT)

>epending opon the Majonity Canniens JFET has

been  classified w ko  two types.

l>N~CV\theL TFET with elecktnans . As the Mo\\\)cnﬁ&_kj
change - Canniens ,

2) P-chanwnel IJIFET Wity thQé as the N\g\')on‘u‘cj

Chonge Commniens.




constnuckion  ond  Symbol of N-chawnel JFeT ¢

__L——OD,\QQV\(D) D'r\oj\/\CD>

ohmy¢
Cm&@dﬁ

Qate.
(a)

—

— Y -channe L

Souvrce (3)

—® Souvnce (3)

: Fx‘a Lo Strwuetune avnd o
: ;FhT,_

Symbol fon n- chawwel

Tt cemsists of o N-type ban iwhich f\; made of
Stlicon . ohe céﬂ%octg C{—enm\na\s> moade \icéc‘ e two |
ends of the bar  ane called Sounce QV\d dnain.
SOU‘T\QQ(S) v This  tenminal i Cormected -to the-
V\eaqu\fe Jce-f\n{\nq\ of the batteny. Electnovs wWhich

ane the majonity cariens i the  N-btype ban
ente n Jc\r\e ba‘ﬁ \Jclf\nco(jh this téenminal.

Dran (d) ! This  *enminal 15  Connmecked to the
Pos‘h‘ve tenminal of the boﬁtte‘ng- The mcx\‘)bnikg
Canriens Leave Lhe ban Jcl/\nood\r\ s ternmival
Gate (q) : HQQVQLU doped P-type Silicewm 13 dippused

e both  Sides of the N-type Silicow bant by which

PN Junections ane -Fo‘nmed- Tthe se L&jens ane

Joined  tegethen  and called qate CG\)'




chavmel 3 —The ~twwn mea‘.cm betweow +the two P-@ates

s called the channel. Since  this  channel s in

1

the n-type banm, the FET is  Known as  n-channel

JFET:

GﬂS{:nUC-\:\UH/(_S{'T\UC’CUAQ> and symbol of ' P- chawvnel TFeT)

- Dnaiw C]))

- pnoivn (':D)

chmye P
CQY?{:CLC{‘S .

P C"‘Q\’W\QL

Souwnee Cs) ;

—N
- Sounce (s)
YT L

and  Symbel fort.  p-channel JIFET

FRO'. Struockuae
AR R

dhe device S made of P type ban Wi

05 Shoewn  In f\‘aw\e. The

4o - type 6&%&5
awnd

of P- chavinel JIFET

cansied

P"“\V‘C\\P\@' of Won KQV\G

n- channel JFET 5 sieni lar .
that ;| m N~ chavnvnel TJFE T +t\e cunnent 'S
by elecknons wwile  w P- chovmnel TEET

Conried oy Wheles -




openation of N-choawel JFET { Static chonrattedishis of TFEr)
v w\wem Ve 5 20 avva The Cincut Symbko\  for
N - chavnwnel JFET is shorawvy  a . -F;@,\]/Le below.

D

\Y

. |
- [ j;q s -
s

4§

L

’:-ED - whewy No VOWOEje is

dnoiwn ond sourCe ond acdce,

D when Ve,s =z 0 anad Vs

—

spplied between
of the deF\e How

U o eN aA

and Sounce , the Ehickness

. , -
%eﬁn‘o—nﬁ nound *the PN goncehowns

hown  Ua Rgune belo
])

from ZeAo '~

Qufigh Vpg = O and  Ves 18 decreaned om  #ero

In  this c&ée/v the PN JUnchowns ane Nevense
bioged and hence “ne thickness ©of the dQP\QHQ—V,

ﬂea\l ovi bucreoses




As Veg 15 deécreased fiemn  zene, the nevense bias

Voikage Acnoss tae P Jonckion 15  Lacreased and

hence , the thiekness of the depletion 91&6'»0\4 Wy

‘ negiownsg Make
fhe  chanmel onkil The oo depletion 7€y

LT [ A H the

contact with eaclh otthwen . 4N | this Coma & v
lhe Volue o
chovmel s  said ko be o~ off - T +
| ' cthavnel s
i * to cub-off Bne ,

\/4 s which 18 ’ﬂec]/uu/ued
colled the  evk-off ,VO ttage .

3) whe n VQSZO and Vpg '8 QAueaSe,d from™ Zeno v

Drain  ie Posibive  With V_Le_spe‘_ct to the Sounce with
Vgg =0 - Now the majonity Canniens ie  electnons Aflow
twnooaw\ Hhe N-chonnel o Scvice to _ci’ncﬁvu- TkQAQJLbLQ
the comventitnal cuvment Iy UJODS )Cmm Do %D
Sounce.. The mctjvalrode of corrent  will d’QFQnd Uponm
the ?@\XW)/Q/ fat ey So Many fc;cto‘hs- Thw the
chaynel acks a3 o Nesisto.

Because of +Hhe nesistance of +the chownnel ond
the  applied VOL’caae Vps | \‘:héﬂ@, s a am::hm& Wncrease
of  posikve Potential alemg the channel f4om Sousce
| fo dnain. thus  the nevense VoU:cxae acnoss -the PR
Jonckion neneases and hewnce the tHhickness cop the
depletion %gamws alse mncreases - H/\Q_néfone the chawnel

15 medae S\r\quc\ &s  Showw In f—.‘au/ke below’
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AS Ny 18 increased , the c¢noss Seckhonal

anea  of the chanviel will be teduced. At o centain

Valwe  of Vo g , the ¢noss Sechional anea at B

becomes Minimom . At His  Volta e the chonnel s

Said +o be Pw\c\r\ed off Omd Jd/\e C_Q[\kes[ao-y\d‘l,\a Vs
W calle & Piveh - o{l\c \/0\%&63 CVP>

As a Tnesolk of +the deueasiwd cro8s  Seckiom

of e charnel with +the lacrease . of Vpg . the

-Cb\\ow\V\S Nesov\ts ane Ob‘EC\\V\ed. L Breok doww
: ohmic . Pinth-04f jhavs A

S CLL N e Ve B e o

‘ > yps (V)
Fig: Dnaivn  cheractenistinn.




) As  Vpg s mcheosed FreM Zeno, Iy incneases alcmﬁ
op « The %ea{c—w from Vpg =0V 4o Vo = Vp is called

Bhe ohmic ﬂe,aic:vv

mcreased  beyend Ve , the LQV\G-\'{/\ of the Pindn-off
I\QG\‘CM WMrease s. Hewco %he:ne i< no fonthern. tmecreose
of Ty -

*m) At a. centain Voltage CO,\,\QSFCM&V\@ +o the pont B,
Io  svadenly incneases. This epfeck 8 due to the
Avalancihe mouc\P\\uﬁ:‘\o—v\ of eClecktsons caused by
bheQKiw_g of <cevalent bowds of Silicen areoms in the

depleXiemmn %Qa\c-v\ between +the 8@&& and  dnain .

1) whewn Vas is ne&qg\\/e and Voo i3 increased -
when bhe acdce, i85 ®aintained ax a ﬂng—HVQ

\/o\h;ae less than +the neaa\c‘\ve cok - off VO\{_QaQ,.H,\Q

Nevense \[ol!c&ae across  the juncthon 18 funther
Gacrecsaed. Hence fon o Negakive Valve of Ves, the

conve of Tp Vensus Vpg RS Sverriam s showwn n

{l{a\');g@, above .
Frnom +the cunves it s Seen bhat above 4he

Pinch - off Voltage, at a Censtant Value of Vps

I, acreases with Qan F'\W\Ckeqje, of VQS- Hewce q

JFeET is 8uitable FPemt wv3e as o Vc>l+oﬁ€ ﬂmP“\fﬁeﬂ,

Simy\an to Qa trnavn si Ston QmF\‘\ ‘{:WQJ\




charnacteri stie panometens of the JFET

Tn  a JFET, the drnaim connent T depends Upen

the  dnaiwn Vol’coae“ Vps and the aof:ﬂ‘ VOlfQﬁe Ves « ANy

ovie  of these Vardables Mhay be: f»ted and the %elation
between the othen +wo ane detenmined. These %elotions

ane detenmined by the thnee Pancametens which ane

de{:ined belew -

) TransdConductance @n) Motual CWdU‘—tQ”Ce(ﬁ'm\) -

3t is the Slepe of the tnansfen chanacteristic

cuonves , and is defined by

9. = _ V:Ds - constant

i

dVas AVqs
VDS

Tt 18 the 9%abio of a Sm:all cthange 1n the
dnain  connent +o  the Cownespo-nc\ms Small change in

the gate Voltage at a  Constant dsnain \/o[t&ﬁe.

gt has the unit op Covnductance vy mho.

%Mn Resigtance (9161) t— T+ i3 the ?\ec‘\PnOCQ\ of

the sbPe of  the dnain Chanactenistics and is de-
-fived by
Ny = Vps - _Abi
BID \/6'3 A Ty ’ Vqs - censtant

Tt s  the s%aboe of o Small dncm__gg in +the

dnain Voltage +o +the Comnespeonding  small

Change in




Tdthe dntain Cunnent ok a coNngtant aqte \/o({-cﬁe . 9%

has +the oOnit of 7Nesistance in ohms .

3) Hmph{liccﬁcim facton (}1) VOTE is defined by

/u'-’—“(avbs B Nps
B VG[S . ) < VQS y ID = omstont

Tt 18 He trobio of a Small change in

the dnaiwn Vo\baﬁe to -the Coﬁﬁes]’bc‘ndr‘nﬂ Small
change in the 80&9— \[Oléaﬁe, at a (enstant dvain

| cuonnenlt . Hene +he heﬁodave s.‘an shows that when

‘ ; , cased for Iy
\/G)6 MES mcneased/ Vps Must be deca

160 Nemaiwn constant-
Re\qtic;ms\m‘P Qmma FET Panometeong ‘-

As Iy depends ©n V., and Vei , the fonctional

ecv,chHU\n can be ex'oa—lQSSQd as

In = f(\/bs / v%)

3£ the dnain Veltoge s c’.lncxv\aed by o Small

Omoont JL’LO’O V_‘DS to ( Vpg + A V:D\S> oand the @Q'EQ

\/ovcoﬁe K] Ch&hﬂed by a  Small ameunt from VG\S to
(\]6.6+ AVc-,g)} Dhevy  tHae ConnesPcmdMﬁ 3mall le\cmde tn

-
i

Ty Moy  be abtaivned ’53 C\PP\GW\S : T’qﬂ lon's 'H'\eoanem

wWith V\ea\ec-k‘wxg H(j%en ondenn  terms - Thus a Smal |

c\r\d\r\a e AT, i 5«‘ Ve bj




T. :

V,

. l ﬁ\l )

we  ocbtraiw

= D QS
) Ve 5 > Vpg
AT
9. T i3 comstant  Haew T\/D -0
s
BID Zal VJDS + DID
O d -
Ve s Iy -

SobsE%oHV\ﬂ the Valves of Pantial  digfenenta) Co-effs -

| ~Clents | e get
O:(”Lj(ﬁp> 'ZF@N)
7dq
| ‘ Ji -
Jm = y
Thexe fone

amplification facton ()LL) s the Pproduct

01L dnain Nesistawnce C‘hd> ond  trans cenductawnce (5m>

foke
Prnoblem . when

a ﬁ@vemsexvowoae 01L 12V is q?plied ‘o

JeeT, the gqte Connent g A | betenmine the
Nesistamce  berween Jate

" awnd Souvnce. .

sol VQS:IZV _Tq: I X189

Ve s 12,
'riqa_nefo;\e aake to Souvrce tegigtance — =z 12000Mn

t




. éno\o\em v when the Hevense 5Q'Ee vmkqae_ 01L b=V 48 applied
4of JFET e_hohag_s f/u:sm L{- +0 3-‘1 vV ) the danain cuonnent
dr\omaes £rom Py to *6MA - Find the VajuLe of

+rnon g comduckance

Sel oVgs = 4 -89 = 6.1V
2Ty = tb6-13 = 0:.3mA
am = AID _ O'SXIO_—S
- = 3w mhas
AV o o .

BP”@ fon  saturatien  dnan  cunment LOQ

Tnonsfen  chahactenigskies “of  IJFET -

Fon the " 4navnsfen - c\z\cuu:s\,ckev\‘\s-blcs» Vpg 1S m:x‘\h%qiv‘ed
constant bt a  Suitable Vvalue ﬁAea‘tﬁn_ than the
Pivich - off VO‘koﬁe Vo

The 3«:\{’6 Voltoge Ve s S AQCAquéd from  FE€mO -+l
Ty 15 fleduced to zeno:

The twonspent chanactenistics I Vensus Ves 15 showmw

™ :f»‘au/ke belows.

Vp Vol 2

Fig: Trnonsfen chanatkesisgtics of JTFET




The s\quQ of the -trnansfern charactéristic is Veny
necmtb a panabela. I 18 Lound that the cdharacteniske

s appneximately %epnese\n{-ed by the Panabola.

1
Y/
)
T - Tie. v - 85 —_— @
DS DSS v
P
hene IZDS =  Satvaabtion dnain  Cunnent
Tpgs = +he valve of Tpg when Veg 20
- inch -0 Veltage

d{.(i{lenen—\—icy\-iwd e, O with LesPQ.Qk te Ngg , we Can

tbtein expression foxr g

2Tp s -
2 VG,S V‘P P
) T
we  Knuoew  that Fm = .2)\95 , Vpg = Comstant
3 Va s
» . - 9—- I
g Ds S
Frem k
10 t- Vgs Tps
\/ - -—7
P Lpss
30\:6—\—\\'\3-\—'\\46 Hun .

am = f’i \/Ibs Trss
Ve

2 SOPPOSQ tahew VG)S: 0, bakee 8"‘7 _ o
- m

N




thew from  Fg O e = = %z Ipss s @@
| | Vp

Tl'\e:ne-(:cy\e Lrem €9 @ QV\C\—v, &1@

I = g (1= Y2

M
5L°Fe of the Transfest chanactenigtic at Toss .
Frem £ @ we  hove
: 9o = - % \/ Tps Tpss
m = [«
Vp
T
9o - -2 \/ Tos Tpag
3\/@, 3 | \/P
Sob\ﬁHNHVLﬁ Ips = Lpss
9 Tps _ -~ 2 Typss Ipss

This eqpation shows that -+he —tcmde-nt ‘o +he cunve

&t Fps = Ipss , Vgs= 0, will have an intencept at ‘.\iz_ﬁ
sv the Aais oﬁ Vgs QS shown N ’Bd‘“\e- ThenefoRle

fne value of Vp Can o found by dnawning the ’cowaght

e
-

ot Tpg T Tpgs , Vgs £ 0

he Gate Sovace cot-off \lol{—aae Vﬁﬁ(ﬁ{{) o Hhe
frensfer. Chanackenistic 18 equal to the PW\C\«—OG'@
Voltoge Vp, on the dnaim Choractenistics e Vp :'VG\S(OH)\
V€15

T%exe,ﬁ.ke Ty = Tpges 1 -
Ve s (oef).




f
Preblem A Fer has o dnawv connent 6f 4wmaAa - 9 I’DSS:
—

8ma  and Vé,s(o{—’-(l) - _6v. Find the Values of Vggand Vp.

Vg,'s *
8010'}'\0\/\ . _'_I:D - _TDSS [[ ~ |
Vas (of4)
v 2
Lm = Bwm \ - 653
-6
L - ) " Vg 4 =
A (. £ D Veg =-1F6 v
6
Vp = IVQs[eH)) = 6V .
Problem 1= An N - channel JreT has T, . = 8mA. oand

Vp = ~5V. Dekenmine the minimum  Value of Vps forL

Pincwh - of ¢ 9\@6‘.0—\4 and the AJ'LOAV\ connewnt I'DS . fen

i - Negiow -
\/é)5 = -2V in the P!V\C\f\ O‘G{: a
Selutiewn @ The MMinimum  value of Vpg Hfok pinch-off

te  accun  Fer Vas = -2V 1S

- - (. :3\/.

V‘DSCM\V\) hud \/Gls "VP — Z ( 5>
2

_ — Vg s
Ips = Loss v —’\—/'“

p

*

T - -z - 2:83WMA .
tps = SX\DB('F(:—S—BJ - 2:883mA

Companison of JFET ond BIT

t- FeT operation depe-nds only on the Fflow of _majon;{-_tj

Canmniens . That's Wwhy they ane called Owi Po\on devices .
BrT openation d»e_?ends o beth Minonity avnd Majoaity

change cassiens. so BT T 13 called R} PO\Q’* doviceg




2. 845 4he FET has wno jownetions awnd the Cenductiown 1S
thnouglh  an  N-type on P-type Sem’ conduckon Materdal -

FET ¢ less wnoisy thaw BIT .
exWibrits a much \z\id\'\en MP0¥ thQdmnce and Lowaen Oub\aot

ifﬂPec\Once_ 8o FET cCawn ack a$ ©excellent buaffen QmP\;{_;Q,L

Bot the BIT has low onpot—_imPec\ont_e because itg

?V\Pgt- Cincuvi b 1% 'Fonwc\ﬂd biosed.

4t Fet 15 a Vo\k&de Cortrolled device | whene as BIT

3 o connent cerrno\led Aevice .

5. FeT S ane much e€asien to Fabricate ond one

\ : - o AL 4 the Qccupi less
PQ"HCo\m«\d soitable fon TFCS becavse y Py

space thow BIT'S:

6. FET'S Gne mene J’cempenc;uke stable thaw BTT' S
¥ BITS ane cheapen *o Pnoducé thawn FFET“S-

Prp \ications 9_,(—3 ITFET '~

I- Fet s vsed as a buffLen wa meqswdwxs instruame ks )"L
Neceivers since it has kia\/\ mput impedawnce and

low ouvtput inpedawnce -

: VB i Fm townens ond
9. FeT s ane Used v RF amplifens in

low Wo1se
the  communitakitn ecu,dpment Lo the te
level.

" t
3. S8ince +the input capacitance s lew, FET 5 ane

veed n  Cascade amplifiens in meqsu/cw\a ond teskt

e%}:\?men%s .




) since +4he device is Veltage Cemtvolled, ik is used as a

. . . SN Wfens.
Volkage Vaniable 2esiston in  opeiational onpli A

5. FET'S ome used M MiKen  cineviks i FM and TV AlceWen
£ FET S ame Vsed w1 o0scillabtosn cinecuiks
T FETS ame used in digital Cincoits in  Compuotens,

a

Memony cinconts  because af ‘tts  small SHBQ_-

MOSFET (metaL oxwpe SEM| CONDUCTOR FIELD EFFECT

-rreprs\)s;sTog>

METAL OX\DE SEMiiconDLOCTOR FIELD EFFECT TRANSISTOR g
o impontant  Semi Comducton device and s wr‘dafd Used in
Movy  cincoit  opplicabons.
r‘né inpoi— 3mPchqv\c,Q_ of o MOSFET is mouch More

thonn  thakt of a JIFET because of \/enﬁ Small ﬁaﬁi Ledkﬁe

corrent.

Lixe Jretr rosFET has Gate = Source ond  dnaiw .

MOSFET g alsec called TQFET (Inso(a{‘ed_ 8¢ee Field E//&cf
TnanA;Afon) becouwse the 5q{—e, oaﬂ a MOSFET (4 wm3Svlated

from  the  channel.
MosFET 18 CLa/y\(“ﬁ'eJ in +o €w? types
I+ Edvance ment *Yype MosFEC

2. Depleheor 4y pe MosrFet

P:uvxd-E\e . By | qpp\aimﬁ a ‘fnansvg_-née Clectyic f"(’,[cj Acaoss

an  wsolaton &QFOSH:Q& on the  Semy CO”’)dUCHVﬂ Maten;q)
v




the thickness and hence the fesistance of the ¢onduchng

chavmel  of o Semiconductng matenial Cam be Comtrolled.

-

Tn o depletion mesFeT | the Contvolling  elechic
Field dcroys e mSudaton deposited a7 the gemitomd-
—Lzaqb‘w@/ Mekedial , WhE  thickdess o Weppe  Breo pesisbdapee

oF o chrAAJ&ﬁ&‘t@a chbyprgl Neducer the Wimber ol majou{a

Canniens available For  CendieB owm . where as . the
enhoncement MosSFeT , OPPL‘CGH@’V\ of Mo srEFX Clectv'e f‘e !q/
Causes on  increanme  a the wumban of Moj'o,«ig Corviien .

i Hae Ccmou,\a%'vﬁ ,Lo_d\‘oﬂ of a tronsi stor .

Envhoncement Type MoSFET '~ \ chomnel -
comdtruaetion and Sambo\ of X Enhawntement ype moseer:
Dniaiwn
,__L&,‘ ’
ode 1 '
Wy
[E . 9 s
Qate Subtnate |
n
S
%’J[é) @mbo’
Seorce
j.‘ﬁ[a??

Ffdca) shows the comstructHonol details of a N - Channel
Mo SEET - There s cmld a s;nﬁ!e P - szed.“an' This negion

is called Subtrate. Two Mﬁ“d Aoped N—?Leﬁ{a—ns ane




L Ane d"'F‘FUSQd l;"’\ Q L:ﬁlﬂ‘t\_ﬂ CIOPQC, 7 P"*ﬂ?e SUbfLO\%Q ovie
N Aggiem is  ealled the  Souxce and the ofher is calleq

drain. A 4hiw 'msulqﬁwa loggon of 5i0s is depesited

oven. the  Surface of the sbnuckure  and holes are cCut

Wwmtoe the owde L&Bten, , q)!ow.‘x/\ﬁ ‘Co'f){'ack with Sovace
and dJ’LCLIA;L» Thery ‘a  thin layer e)jﬁ AL S fc,unea' over

the (_qau_ OJE \(‘,’02_ . 'T-LU:/J : mg_%q[ [adw coverw Hie ewnbiace
| - i G, the metal

channel ﬁoﬁto‘n ond it ‘f"*m-s the [ q

Ha J-\MSO[CL‘HW oy de

Ccmjowcln‘cm wi

anea.  of -Ht\e‘ 5&11, [ ‘ |
Sé(;’)fCO‘ﬂdJicEDA— channel J[onms a

chdUL of Ji0, and e

Pamllel Plajce Caf)aci{fon_.

openation of N-chonmel Enboncement +type MOSFET !
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