4.4

Metol Oxide, Semi-conducter Treold E.?Feg-&: Transistor
(Mos.pa-‘:.) s a vol+q\oje controlled Powe_r— susitaehl. I+
hos +hree leg as Gate (G), Drain (D and Source (8).

As depicted picture, Al+ho\18\-. Drain ond Sourced
are &ir‘ea.*re_dld connected with r\--\ier raa,ian to
coms+itue a chonned .9@.-* cutren’ .Plow, GCate leg
= iscloted wiitly S10, ond SR, This isclation
\Quer 1= +hin, SO ME.S.F@‘E 1S hsghl\\j susceptible ko static
elec +r~ic. L req Hires Q speciol attention +o touchk %,
Algo +s breakdown UO\"PQS@ is lower 48 Xhe omes
Withh conventionol. 4ransistors. For 4his ceoton

MQSQ@"".& M ust be ?r-to'(‘e_c:ﬂ!,d act ht@h 5@@;@‘1‘-3:{6 fevel.

S\nce MOS_FQ:‘:. CO\L\FF:’K.Se:Lv SamMm e lo.de,rs, +the FQ.K‘Q-

Sttt o Q,Q,Fag,;-(-qn ce g o e Pres@nr\: O Or\S the leﬁs.
C'\SS“ Em\sus\- CQFQ;J tance = CSA + Cﬂs

'C‘OSS’ @u'\‘?w‘r cn?q citance = C:\ s + Csd

Crss, Reverse 4ransf{er capacitance = Cgd.

These ccx?acfdc;mces are Mot ioctluded in mathematical

moclel O/.{L mOs.(:e,,-l; bWt 'Hne:j have a substantial
{mf.\:&ark over _lts switehing chacocteciatico

Ch$5 £s ch&raed _@rom SQ+Q<§\QF +urn -0n state.
T\\Q "“HY\Q ”‘ll'-("'_ +\Oh .QQF‘ Ch"‘\l R AR o -';Js \ éi, '_ﬂl‘a' C"-E.'_':'.' 19 5 | \.S
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degendent on its size. f Coos i lcnr‘&e, a current
mr\s.i_ng due to Cyie starts 4o ,Q(Qm ever 't-F MO‘L{E‘\:
is turned c{’_:_F. So i1t is needed extra time ,For +he
Odtput +o turn 042.@ c,cwt@(e-\{(d. lq.’ Crss is larﬁe,.
+he rige and .&lo&i a4_ ip, drai™ current are deiﬁ(jed
c\uriﬁs +turn on/o_ﬁ_’ states. The Fcar‘qs'ﬁcic capa -
citnces are highg ‘\\L{For'kan‘t .@m— +he SW,WC\AM&

5‘:>eQ d—&e and .gi‘pg-,o‘u@htd os o oom\:oneﬁ“‘ Q.t, ddmmi«:.
chaorae 4eristic

VGS(-HQ +heskrold VO,\'\*CBQ._ ‘s the oQ\‘FQSUL betuseen

-H\a‘gq-kg ,a.ﬁci Source \eés. Ve s vmi»a@e MBS+ be as

high as \/559%), at least to +urm~ on, \/Gs.u.\- \fo;lq.ie%
- -4

s a%{le,c-}-,e.é\ fieouwa -\-émerq&ur‘e value showsen n %'\é"‘m
‘/3{\\.5:3 Ly, drata sogyrce valle c\f\cx.v\@&s Afepen&a&qr\,
Y‘gs(khy‘

Turn-on statre storts Yo JQ??;L\S \J'Q\%Q@e' Ves. \,g'_
\r}Gs ?\s *"“‘“ﬁlvéshw LD wWill be zero. The ?qm;'sfrt]c
CQFQ.C.'L"PQ\"\LQS q_rg,,, .chatge& woldlh dWig uﬂ.i%a@g,_
Adter reaching Vasy,y o L0 draim currens stacts
‘o .[llq,wA with lower Vs , drain and source qgiu:c&?e‘
,L(‘ Tﬁbs s “ihcre_%e;\,:_'_c hannel structuce bd" Lource
side it dstorted j\gﬁm«:\rrcwwﬁ and so Lp Tise
ceduceyr and This. r%ig_v: 'S called 0SS acdive (sa-

4

Aurodion ) reﬂibn.



'hQN = {.d

(o) tr

*"‘Lbu = The +ime +alan gor- e SQ“'-Q sourece vel+Q@e

rises over 40% o.F Vegs un®il ihe drain-source voltoes

reaeches 90¥% o.(.\,bs

- = Rise time: The +ime +taken (T\or ihe droain ~Source

'E'a Qq“ onu So U/ +to 40 Ve a‘&: Vo s .

“:o.@{? = _Ld(o'f"?) -+ J:_f_

P (eff) = The time fecowm whan the Sode-sour*ce— volteee
L&rc‘:;,s belows 90 % Ves. untild +he drain ~Source u‘o\-\-@e
ceaches 40% of Nos

’L_Q_ = Fall time . Time The tolken .Q.m—- the deain=3%0urce
q,o_\_*,gag, +o rise _@;ém 1.0% te 904 a{i IV |
L
Turr\u@.g@ sStote \oe@ios. w ith f‘emcuj\“r\:j Ves.
%::Q_?_@ valhe s lower fl‘.‘“‘@y\, the one in BT oand
{E-ON— value 1s shorter thon 4he sme T ”Thd ~istor.
Al inol, Moslot s 4de fastest sower switch.
k presents dne mosk suitable solutiows far bigh
AL

Frert.zfqgnc:j cireuits,
U |
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‘Mosﬂ‘ge-\; s @ ?gmer s ive N F\auir\j +hhe htgt’\a,éf“:
conduction loss and +tha lowest s;u.a‘s*e.kév\j loss amm\&

O¥ e power sw 1Yewal.

Modor— draw boeks O.“\, Mo&.@e{: are hi@\/\e,r* f‘zhsmd
resistance, susceptible Gate leq, lower breakdawa
\;o\-\-ase,. For +his reoson, it must+ be Prc+e¢+-ea£

.P;rmfé. It is o unipolar device

TSeBT s o +hree fxe_\.cj (terminal) power sw iteh
»hcmir\g h,;gh ‘\wPu-I- iwpedance lice Mos e + and low
00 state power loss as in BIT. In other words,
IGRT is o cowbined {Zorm -.o,_‘l bes+ c)uo.Qi-h‘e.s of BIT
and mo..s.iﬂéi—. . The control side from moslet but
current qu:a._cz'i.‘}r& 1s or_7.310q+ed Lron BIT.

\|+_s mAermal resistonce 1s srmaff., Se the con -~
duct+ion losses arg lw.TEBT js made é.(: .-Pov'"" 'O,der-s
01(2 semicon duc der~ Lo %olrm POPN) structure. TGBT
s o uoltage controlled dowice r“é.c,,u,iﬁ(““fyfxﬁ a semaoll
\ICHQSQ ot fks SQ'FGI to control Te cailector— emitier
Ccurrent. But Vee Sgiazg.mitt,ﬁt voltage st
be Sra e  4van N.@;ET SQ"‘.Q‘"QMF"}-&?&P _‘z\:hr_cshq_la
volrage ke nos fek. L } AR



As &—ch ‘e d .?L\Lgdr‘e,/ wa hen \/GE iy 2er0, there
s Mo Tec current flows and power switch cemaing
ofP-state. If Vee is slighly ircreased but below
+hreshold , theare will be G sSall (e&k%;\ge, cuv rent,
UWhen the VUgg exceeds the threshold Uimit, Te
s tYar+ +o f.ww an d the donice s on-slate anymore,

Sirce i+ 18 a unidirectional device, e current onB

.gllow s |none directon.

When W2 Jeg s 3re0~.+¢r~ +han \[G;ET, the TE8RT
o?er~a.+e.$ i +he oative raée.cn- Als the Vae ‘nereadss

T e lncreases as well,

The collector emitteor \/O\-tsaﬂ,e VeE decreases

~por— G\Si\rer\ load resigsdance \Z.;._. For a SPe\sf.(l;‘_c—:Ie

cucrent, when \/Qa. is lawer— “‘han \/GE/ this

(‘egio\r\ 8 co\led 08 saturatrion (‘%’i@n.

Te28T hos H‘Sha,r* \/@.H—ca&e ond curcren+t homcnt'oﬂ

eq{;aciﬂes Vil 3200 V O‘V\Ai {200 A .\t nas very low

o -3rate resistance, '+ meanrt +lhat +he comndum tion

loss 158 lower, ;Bu.r\-*-gwii%zc,h\ie:\s, loss s 2. btk higher
ANow. vnosg %e‘\: awv da also 3 (s s.\tgh'}'\:s a,x,as:,e,m@s‘va
_Qcom BIT and m,o.s.,,{.e_-);,. T+ Vs u.ﬁi&ir¢c+{,o.no~—@,_¢.,qi

't can rmet comduct I ceverse Airection. s
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GRCUP OF COMPANIES

A -l-dri.s‘h':r'— is Ss&»‘th‘ed woitl

+he cufrfren + shown In +he

ITMM P .
Vi Fte‘l\we, The kmfaerﬁ'@%f“’e

i- & Of +r2 amblent '3 40 7C.
— L5,

Q) While oL,trw‘\gdcr*inj a\ﬂ@\a..is Sﬂi +he +em‘=er~q
+ure O.F ‘J‘uf\c-Hm\ s btnouwn~ as 'fOL{ QC, Find the

max uqtue, O.{. culCrent ?

B) I'(l 50 A de current S suFP\Ced 1o +hdm‘s%er,
.?A\Ad +M.J~qne+‘\ar\ %e.\x&?ra%uﬁ-e, g

Y

) What is the wmax de cutrent value +o be
sqFPh'ed.

Lyt = v Z V'  (crod —cathede 4+hreshald uoHc\ae)
T e 10mSCL (intecnoa —tdruﬂor— resistance )
Rrnje = 020 C /\x/

Rthea = 0.20 "C/WN | i
Opecation Rupcatyre -55%C ond 125 C

C\) ok_-_-30°

=
ITAV-—-—L Sfm-S(ﬁ—t"cl-L = Lo (1+‘C'9¢°<>
Zm - 2.

™
/ 2- — T &
ITrms = —2—_’{«7—‘;— )-Lmz-Srnzt-e\t-r'“" (Tr—oc+%.5‘m2o<
T L

P= U Tray =+ M- ITQ_ -Cor‘ 'Ldml_g-’koﬁ

ll- s

4ot
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GROUP OF COMEANIES

Ayj = Ga + P (RThea+ RThic) D
fo =40+ P (0,240,2) = P 160 W

'“:)O = UTT'Im (14- Cos 30°_) -+ r——,— _:L:..“‘}E (T[- 30‘1‘.15!’(\ 2'30‘!
2 4w .

Trox= 133 A ITmax= -340 A
A 2.

Imcx o 133 A

:b) -?o\'— SOA dc .
Pz Uxr. 50 + m1.502 = S5/,

@v\“ = QA + P (Q't‘h¢/‘e + Q—Th.‘sc)
= 40+ 85 (02402) = F4C

c) Max  @perqtion +e\.uc,wa+uf‘e, s 41257

125° = P o .(O..z +0,2) + 4O

Pmo)k e 242. 5 </,

242.5 = Ut T - IM‘L

,:Emaaka( — Q'?-S A
Trox 2 = —213%.5 A,

wa—
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GROUP OF COMPANIES WWW

jf-c\é‘\'—t\\ =20 ps

VA N dime .e negative Joltepe WWed
i \ o \ Q @ su?F \eqQqQ
togg J S
Cd\//c\-k)uwm 7 3000-0 s
F0~-20
7 > 400 \//;.ns

\Vgo > 3000 V.

2. o) For o dicde, +Hareshold vertoge is 0.6 N.
conductance vemstor 840 m . A condinuoud Qurrent
‘s suPF\ieé +o +bis Node as 4o A. Tiad twe
\70“\'082 drop dnd power loss .\}or‘ twe diode’?

) A diode i3 vsed to conduet ke positive

‘r\a\,g, wave of( B sin v soictel curcent w it A00 ¢
A. Tiad the average and Tms wvalue gu%_

. | 7
current for 4his Ao de .

Q) Ve =Veq + e IF
0.6 A0 AT2.40 = 1V

I

P Ne- g = {40 = 40 W

b) o T
Tom= Sfm-Siﬁ(W‘c)"c\Cmt) oo

| i
=4 T —Carotn \T‘ = o s T \ //‘\\___ ——

J
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