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'" 
Abstract 

n., "","", MOSFET is ut<d in tho:: <biro of cleclmllic ond clo::,~;, 

""""",,,0" ",,,,,itinl ';paI' .. j,b ....,Ii_ from """' .... Iow>dted 10 0<>'<111 lbouoa<!d 

vol .. nryinlio "lot .... _""0.1 Grno ",pm.. "Tho lnd~ionoI.,.. of tho ~r MOSFET 

.. in power .kClronic . ..... n: tho: Iood drive . .. maia1y iDdu<I"", n.. Icodo dtW<. in 

clc<;lronje, and ~l<'t""O(lIic iMIfIImC'" an: 'l(IX~i'<t. leW;"" .. & oornbillllion of.1l< 

!WO. Tile: '''''n&" power «>Miokr<d is low wbik Ibc: p;ai: power is hip. Tbc lirni<a<iono 

00 .... itch"'.:.inz> 0IId .in:w. coontun'ioono;" driyi"l p,,"'.:r MOSFET. oro: dis<.-d. 

Tho "",in c~; ... OIl c;"u;' dai", with OI"III'h ... <"" ",,>IC' lha!> 1000 V ond 

, ....... ioo. tim:> 10K !ban ~ no. 

The ..... ,.; ..... 1>1 owl"'''''''' <I" ..... of. voriabk width rquar< .... "" ,,:1'.".'''' . 
• 1.4 kV pubc ",no..."., • Mar!< bonk of pOWtt MooFET., • " rule <>m:ro raIT4' 

I<no ... ;"" ,in:ui~ 0 U kV, SOO po ri .. IUno po.oI<e ",..-...:1. 2.4 kV, <ISO po pu'''' 
I<r><ra<or. Tho vori"'''' widtlo 1"'100 1< .......... is _"",rolled w~b • TIL po.oI .. and 

It"."..",.. SIlO V ....... fonn j!110 SO ohms .. ~h • "'" lim< of 2 ... and • foJl' ...... of 8 ... 

Tho 1.4 kV .,w .. F""""" """. _.r MOSFET. in oc:m "'ilh • l<'>U~i", ';"'.;"", Qf 2 

.... n.: M"", bMk "" """, •• • U kV pul'" ... ~h • """i .... ofl .. (""'" 400 V supp/)'. 

Til< .. real< CammL "'"" cin:";' is I>OCd fix ,1""'''';''1 owc<po from Ino Ihoo S .,. 10 

~, !ban J.OO III controllable: with. DC volta&<. Tho:: omplitude> of 11>< • ..".,. "'" ! 2 

kV ."". 10 pf Iood. A """I;"" .. lnMmi .. im lin< is UO<d to KCn<T>r<. U kV pulo< 

,.i,h a 500 PI ri><limo. n.: last <~k """1"'""<' MOSFET. ""~h on av>\orl<:l1< dHxlo 

'" KC",:r." kV Iovel pul<n ",i'~ Met;"..,. WIdo. 150 p"-

.... 11 of ,II< OWl", .. ;.".. Pl"'o<,,<e<i "PI"''''''' .. ",ifi"", i~,,","', ,n "'" 

~-,he- ... rOl hlEh vol .. r ... Met;"", pWO< ...d .amp KCn<nIiooL So",,< _~ion 

or 1'''''''' MOSI'ET. ", .. """, <1<"""","" in _;";~i,,, <i"", ,~<o ... ",k <kv,« 

is OlIO "r ,ho "",'f", .. , ,,,.<ribu<;"'" o«his ,",'011:. ,",""'ly. ",ho. appl;'",,,,,,,, in pul .. d 

pgw<:r. r>dar...d i..,,,,m::_ion :or<: dlo<""",d, 
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, 
_. n........, .. dc:..;,y;. k>oo bee ..... or ........... """,,,,1 wOlth .............. ;.. tho 

hip _ . lw>dIiIIc ~I;'Y .robe: _,. 
n.: op<>:</ of Ibc: d..;'. «<nO' &om ,ho ,Iwu>ol IrnJoh of typOocaI1y I !.1m. The 

........ ..,..d ol,bc: <bia: ;" _ limioIo<! "" .... ItUOit tim< of ..... _ 1< .... tho 

, ........ L If"'" ,1«_ .......... 1 ...... tho;, _ioo.!imit<d ",Ioo;oy of 10' ,m'. (10 

po/!.Im) Ibc: mui"""" r"""",,,,,y of ope"';"" .. ,",oou ...... 10 Oliz. The ,hanno::llc:""h 

docI _ I ..... tbc: op:ed 0( Ibc: do";"', td ... "" tho .-, teSiow>cc ia ,oorbinaom 
w~h ponositi< ."""" ____ ....... I"",,;'" fa<ton. 

The 1tNtlUn: of II>< pow<r MOSfET io "'" Venial Doo.>b"'·DiiTused MOSfET 

(VDMOS) [H }. no."",",_;" "-" .. fi,.... 1_ Thc dnd.-l_ ,,"' ..... ..., 

oIumitou<n ... 1Ii .. ""',....-' ;,. po!yoi'"'- Ako -xc w. .... _ Mol ,1wuIc1 

... shorted "'F'h<' P""'idina; • p ..... i .. '" diod!: b<twa:n ,be draiD ..... """"c. 

--~ 

-
n.-' . _"'. ~ ...... _ .. "" mwt:lr_1lOSFCT n. ___ "po/) __ • 
n.. -.of __ .,. __ ..,..,.,. "'jono. _ ..... "'" .......... ..t-.:t_ 

Tbc n:.u..ivioy of 11>< bo:o.ily ik>p<d poIysili<oo> is Ie. I(J lbirty limes hiP<: ,lion 

oIuminum. Tk.-ac,,, · _- .. typo<oI1y I<""~ .... one! .. Ibc: ....... r .. "", ,. 
lim.inl Iho speed of'be dovit.. If ,Ix pl<:-ooma: '>p><i ..... c ;,. 2000 pF and ,he po, 
,0<11><1 ~. II&. it 1 Q th<" ,he rnuh"" lim< ,otl$Wd is 4 ... If ,he Millo. ,rr." 



, 
II a<Ided "'I<'her ";'h ..... f ......... drivinc iI,. ' .... II .. cosy '" _ , .... onaioi.oS 

switcbi"l: times I<to _ S ItO wiD b< <!.itTK ..... 

Tho pi< aU<!< -.. ill r~ I io ... 1.: .. .... mtjorioy of foi~ _'" .. 

-.........,., .... .,., .... AhlIoup "'" _ io lhicka IhaD uoaI ill • rypi.<aI u.r.crOI<d 
cilo:uil. • ....,.inu:n ....... of ± 2JJV iI =<>Wit.odcd by ...,.. ........t ........... lOr 
...,. ;u...,;", ,,.-""'" _"b .... d,..;,b Iho: \up: Y'OI\q< ,"-", .. " Ih< ~ 

""'" .. "' ........ Old ..... Io>od o..b: ...... <alii iDduocc voI,-" .. a<c: .. of:lOV _n "'" 

PI< ..! MNm: 1<Tmi...... 0.., """,10 b..o effective m<tbod of P""«'"'" ;,. ,be u>c of . 

"""" di<dc bc:1W<C1I1bc pIC """ oour= 

1.1 UO .... 'u .. SUrd! 

" !i .. ~.....,b DO "'" owI;. ..... ...t....,. of~ MOSfET ........... thai 

power d ccn-ia .. III< !DOiII ~ _n: Ib<y on: UO<d. Hawo::,..", loIoty lho::it .... i~ 

.................. ia ..... iq; 10 opp<a< ia tk ~ n.: main .",. of iDonum< .... . 

"""'c 1"".'" MOSm. io pby>ic> ~b iIooInunt .... "" ... boom....,.,.,...;"'" pliD& 

of pb:IIomultipli<r .....,......t dmiDt; .icc"""",,,"' C"" 
B .. ,,;.,. ODd a...jiaoo [S,6) loa"" uoed paw<t MOSfET. for Iimc:..,r·n;"", 

coiDc:_ ...t beam mocIuIaoioa e>.p<rim<1IIs. Th<ir m<tbod n:lioI "" dri,,,,, tbe pi< 

..reao:b MOSFET ~ .. op«>-........... IIoIb p-<w....l.-:l ............. 1 ~ ...... 

«mpIoycd. S",;"""" t ........ lao .. 50 ... ""'''' .... a...!. 50,,,,,21 ptobl< ...... ;" w;u, 
Ih;ir m<tl!od n.. _ drj,,<n ""'''' ",b/,,,,,ly lith<. i.e •• th<y did _ «qUi",. 1uE< 

...,.... or cum: .... Alto ...it<hi.,.irra ""'''' limil«l by ,hoi. drivint: cir<Wny. Drivint: 
• Io<ary Iood ",il l Iiorth<t ...,... dow .. "'" ,;"., . ...... rf . $0 oI>m bod if; _ ....... iI<hm, 

limes «>Uk! bc: .. ~n .. "",<>0 of 100 lIS ......... ~ P"'"'<' dmipoo;"" Tho pi< dn:uil 

...... tho"' 1imiI",. r....... 5i __ b pi< of "'<lY MQSfET used io cIrive .. c;I'<uil 

ton'IpI<x")' .. hi&Jo, .diohdity ;,. \001 ...t "'."""'imes ~ loot&-

0..: >OIutiooo '" tho: p«>blc:m of driviD,I. """"" MO:SfET ...... diocuu<d by IIU< • 

...,j """I» (71. Tb<y -.I .. ovolaaol>< ..........". 10 "",nIri", tho: IP'<. Siace tho: ""'''''' 

~ of tho: ~"" __ ;. ""pC'v<. ,I>< _ ... ~"" ,;."" io I .......... by tho: 

""'''''' ,Ornut. ... _. ,I>< <ypt of 1<>0<1 00"'''' Tho main ~ of !hi, ,oe!.t.iqo.r ... 

~P'''';'''' r>I<.. Tho mW""",, ~iI;"" .... "' Ii..w.l '" 0ItId<. 1 MIl>. Thi,;, _ • 



pn>blo .. '" ""'" uoeI be<;"""" "'" '''''t>j\< oppIiealioII <i<><> _ ~i", ",po:tiI;c,.,-. 

~ OIIC tilobt.... 1\100 if ,an: II_talc<", ..... pO/y$il~ pi< ""'" be: overdrive. '" 

l/Ic """" of d<>iN<'iooo. Wrtb _, dnip ...... II _ . '-<"'-

.... I tv _ t '" J>O'"'C' MOSfET. {I} ... .....t ;" • b<>m modubo;c,., 

cxp:rim<nl. TIUs _k "'!"""'" MOSm . ..... IIXd '" .... iI<h I kV "" ~ in 230 

__ Apia .... b MOSFET pi< w_ """"'" ;" ohio ,_ """"P' ......corm<. ,"iob ill 

.. «>IIobry '0 .... ,,1Cd bdwa: ...... ,... and _ '" ""'~ MOSnrr and ~. primoIy 

_1«110' driviBI'~ W.b prop:' <bip """"iQu<$.,..,,.,.,.. .. li>blo 

and f_, <ir<~~ ,oo bc: developed. 

A prndur. ~ .. of pul" F"'-"';o& _, MOSm. " .vailable rrom • 

,,,...,. ,o1led Di=tcd EK'Il' !Dr .• (DEI) [J~ DEI ~bfn ~ Mosnrr. k> 

lowe, l/Ic Ieod indurlOon<c and improo< owit<hlq';""'" M""b "' .... de ... Iopm<" '" 

uu. ""~ ...... p«formcd ...... ~ Li><nn<II< ond too Alonu N>CioIIo1 

~ by 1./0.. Oi<1<sand O.J. Krauso< [IO~ Cwn:'"1y DEI .. lis pW>< "'or ....... 

with rioctimeo.-, 10 ........ 0/f9l'oudo:s k> puI<' _ 6.000 V. Th< rose .... icr~i'" 
"!""d ............ 1. of .... :fully <bip<:d ODd. WeI DUO <Imcts ODd. .... bwc. I*bpI, 

indu<'-<. 

I.J Orpntu.IoD of ,bb DIu ...... do. 

~, 2 of Ill .. diooo: ........ di""""" pOom" MOSfET opmo<iooL For ..... 

pl>oXd on _,."ion of ,br drvice ",<mOIl< '" ,ir<'" dooip. F ...... ~< Ill< 11",""'1<1 

...... of. _ MOSfET .. dr .. nniaod by .... ~J;u", pi< _Ok i ... rfa<c Ill;' 

will be diI<......J. Dwi", .... ~,b"" 11 •• dr ...... .. maia/y ................ ion '"'I""" '" 
f~1I<Y ,baracl<riilir. or .... ,~ ...... "' .............. ",ill be pt< .. "",<I. n. .. " 
f<>ilowed by • dc:Ioil«l ..,...,.... "',be: rwi<rhi", bc:haTior: •• d~ 01 maximum 

<0."'''' and ""Ir.>gr "" n&< and I<~_ .Ik". Th<."""" <Oft<1udc:. ... "~. oIIon 

disc ........ '" SPICE modeli",. SPICE model .... imponaaI. bc:, .... of 'lie: dirr,,~by 

in m<owti", vo!u&< ............ poi ... '" Ihr: .""\OiI. The: hip T..diared _ . coupk:d 

... ilb ,he Jar", vol,.. oppIird 10 <be prnI>e M>b: __ ,..."'" ",illl NIl' aceuno<)' 

.1""", '-"bl<. 



, 
ChopI<. ) d,;"' ..... (\riv;'1 power MOSFET .. This is prob>bIy th< ""'" dirrocul, 

osp:« 0( dosipiac iMI", ... "" .. .,., with pow<r MOSfETo. For cumpk, iflb< op«<I of 

Ibc: _ . MOSffl ;,. Im.iI<d by .... ;....c,;"", _iIaoo.: ond Ibc: _, t<Sitaan«, th< 

orp<ed .... be cll'cc,i.dy ... ~ by OFPIriool • hiP' .",,1 drivo IipaI. If .... dovlo:c 

..... <III;' l~ ........... ~O V "moI .. applied ~ tho '* ..... _ owIYiq . 
40 V 1i"",1 will ' ou>< th< <k";'c 10 11m> "" ",10 .. thao 10 ... "lUiru", r ... IUnI on is 

"'" tn.>h of "-inc bow '" d<s;p Ibc: pi< driYi", .ite..... SW>datd Ie dri ..... ..., 

dioc " ...... I<>JClII<'r .. joh d;"""" ...... ~ ... .tm.... TIl< chapo< •• odo wjlb • 

_ ........ of tho ir.puo ..:I _ ii,,, h nc" of II>< 1"""'" MOSFET. Tho:x Ole 

impo<taN ;" WIdo:..w>iIi"l: riDo:inJ; ODd """illotioDL 

c"""",. ~ ......... baoio: .""u~ cksil" t<.hnlqua. Th< boo.i< MOSFIT owio:l> 

..... hCh t<p<1~_ .... pub< C<n<niI<In on: diocuuod. s.:ri<s Opi:";"" 10 ... "'_ .... 

brubbrn ~ ..! ""' .... _ .... ond ~ ....... Of< .&be ' ed no. 
...... ;.,. of Ibt"..... h.u.c willi f_O<)' is uocd 10 deKribc: OICillotioo>s. 

""""",oJ _,I> or <i",u~ d""", 01'< <~ RooisIivc ...... ,opoc~ivc Ioodo ond 

.... i •• IT"", <III .if<ui. doolp ... di1< ....... Tho cb.api<. cacIo .. itb "1'1'1;': .. ;.",. and. 

dioo: ........ or ot.: ,imlil ,,",po ... .-ipl<d. 

ChopI<. , p<nO< .... ,1>c: ~0<01 .......... Th<.~ "",,,,,,,,,,, ;., l/I" ,"-, 
,,'C", bliik ond I<>tCd. .... ci<clrollic.Uy v.n.t.k .. idth soo v _ wave ",no"""" is 

P"'""olOd. Appli.:,""M or 'M typo or pull< C<1I<'t>I<>t .... di",1lU<'d. n.o. is tol"""~d 
by """"" _ ... ion of MOSFET.IO ""ift hi&h<. _ ~ Tho I<rin opo"''''' 
~ .. i. ,ho: i'o<m"f .... dtl"'power MOSFET.IOO<~""" 1.4 kV .... ho ,. ....... .,. 

...... M~" _ ..,.,f,,,,,,,,_ lOt • U kV 1"'''''' 1<.,.,..,... Th<oo: <1Wnp1n on: 

rolao....-d .. "h a .. ",ale ..... :n ramp a. .. p cutnpl<. Tho: _ ale ' ....... ~ "'" %2 

kV j"", 10 pf. Tbe r>rnpO an: ~ .. frem !no u..., j OS '" IIR>'<f'hu loo ... 

U .. nl ,be r>rnpO I<"'~ wj'h ,ho flOWer MOSfET ... i"",,= "",,,,,,,,,d in ,be IH po 

",time: .... ., the .. ",ale <........ IIcewo< puJ ... on: IIOciod wodo ..... im<> !no ,t..n I no 

,ho f....J.....,!dO or """Its pI<>, ,, .. d .... baptc:., .... ~ puJ .. 1< ............ 

Tho: f'hl po>l .. 1< .... .....,.. 1»<> . """,h ..... 11"lMtN ....... Ii"" "' 1<"""'" • U kV rul .. 

"",,h . "Otli"" Df 500 I""" Th .. .. ,""" 'OMIu.l< .... "h. di""""", Df ",,,,"'i"1 rul><l 



• 
",iIII ~ pal<r _ 1.J kV ODd ...... imeo I<so , .... 200 po. The lao> cumpIc 

""' • .,.,..., MOSm. driviq an ... .w.:Io: diode: '" "" •• .- a 1.4 kV """" ... ;'b & 

rio<timI: of 119 po. 

Chaf>o<r 6 dioc.....,. fII<IR work ODd am oppIi<:" "", of power MOSFETL Lo 

patti«.d>t. _, MOSFET • ...,..1d rood ..... it> ...... puIoed ~ ..... COkr 01"<" of 

el«_iet. 
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• 
Ius< 10 '''''"'' _"" ill ,be: .",...;.,." "'" MOSFf:r ccukI oo:naaIly IUnI ~Klr oil If d", 

~ i> 10 o:s;p. ~ .... romp. ohio <11«1 """'" , ... ,....., "" .. ". """';".>1'1' ..... 
2.3 TM , ...... )[ OSI'ET 110 , ... s.o ....... _ RqIo. 

J:lwiac ... iI<loiq: Ib< MOSfET _ ... """'" Ihroup "'" _ioa ~poa. l~ 

IiB= owl;. ....... ""' ... ompIifl<n ..... I2IIl!' "'~ \be: _ioft io "";0>Iy .. 1M 

... ,_ F>pr<! ......... IKrw IbI; .sm.. <WI"'" ........ with owl"" S-oout<C poo<"'iaL 

Th< ~ MOSflIT io ..... 10 II< ill tbo ............. poe. .. h<o. do: pOe ___ io 

_ "'" thteslooId voltat< M<I V.' V • <v ... 
l.J.l T,... __ tl-..u 

Th<~MOSfETsb.'" t lall<cioin¥""""iacirnNolbip. 1Wwlh< 

~ c~ willi .. mp< ........ fmpotD<)' ODd opc: .. iaJ conditio. ;,. of 

~,.,.,.._ no.. t_ofoMOSfET;'Vmob)l 

• i' . .. .=1. .. 2.qf' .. _ f'.) 

". ''l 

n.. no" 01111< cloaluool ~ W, 10 .... c~1 ~h. L. ill "" ,bc: <ll<krollti' ID ,110 

,f2IlK<XIIIuclaDe< .. very 1arI<, allen lara<r "'"" on< Si<m<1L ~ I ..... 2 .-

~ ....... _ n.. v ..... iooo of 'K __ ...... ~. ICmpe_ w,1l be 

.. ,1«"",-

1..1.2 1'_. ~f"~ T_~".'-ct ~ 1'",.e-<7 

TIll: YVial ... ofll>< 1nIIS<oodu< ........ 0II0 f""l""""Y;' ~ boc ..... ;O io • 

....;0. ~ 10 III< c"""'" ..... 1OId ............ 1" ... n.;.;,. ~ ..... ~ 

.ryiac '" ~ riq"'c ..... "",i[laI ___ ~t "'" MOSFET ciml~ u--. ;D 

Co""" 2. It .. --" tha III< MOSm io oponIiI>c in lhc: ........ ion "'Cioa ... ai, 
';pM in "'" IOIlowintl onoIyoio on: small c~ 10 "'" op< ..... ,..,. "1<ha>JIt 
__ owIi< .. .,.,. of P'>""U MOSfET. on: ill ... io:hlII" ,he device .. ill __ ......... h 

"'" ....... "'" '",;"". 



• 

F<p02·a...o,_,, __ "'_<l.... _~. ___ ... 
_ .. __ .. "' ............. _ .. _ .... Iot/ptUf_ Dt __ is . 

-.. __ .... "" ... UT".comm<~ 

Tho ~ z. .... -. .... pi< «lIIta<. retitun«, .... 1 .. 01 dodu<u.no:. ud .... 

cquivok'" drivq: I<lW'CC ........ _ .. Uoda...""".. _""" load is dr1v.:B in ,hi: 

6roitI pUt of"'" .;"',.;0. no;. ...... '" .... ~u.. .rr., .... hi<~ is ... oddit..-l c_iw>cc 

~ 1I<noe<tI .... pI< ..... _ oflbc dI:>'iu.. Tho: _'L+~"_'Z, <lIoO be: modif>Cd 

'" ;",,!\.do 'M Mil ... ,_nuoe. Tho equ;vak'" em .... diqnm ro. ... 10.1 is ....... ia 

r.,...., ). 
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n 

to 'hoi "'" .1., ......... , .. 1 .. ob<it N<UnoOcd ",Ioc:iry or 10 poI).m one! ,110 ......... , k""h 
ill I~m Ibc:. '" is 10 po. Tbc: ,,,,,,If tm,uoD<Y is r, - ll'ln .. - 16 GHz. II obould be 

poiOl<d QUI """ Ihlo ;. Lbo <UIofr f«q<><aey ro.. ""&I< ulL S ••• """"" MOOffi is 

«"4 .. d .,_'" Of """. ' ...... _ or ...... ..,110 II>< """"" .;"., .. """ tho <Ii< w;]I 

b< 11"<01<,"- 10 pf~tit!a;... ~..-ITm:",",""1. To ju-.., thiI._. I 
em by I em <Ii<. The ,m., iI ... on<: .k<""" 10 ~I from QOC side of til< .r .. to "'" 

0Ih0:. iI. v<aI<1lhaa II pi (~ .. I <m1J.IO .. ' ..... )~ Tbc:,.r"",. Iho ~ II>II$iI LiInc: 
of. powt, MOSFET will .. "'" be • «*Om ",1><. d.tennini"l f~..,. "'_. 

AnoIbo::r Ii ..... "" f_ ;,. til< ."'" c_, ~<. Tho:: dtai. on<! ..,....., 

«lI>II<1 "'U<Wl« ill j!<ncnl <10 "'" ba", • "",,(><alii <lk". on ,be <"",If ff<qu<n<y. ",., 

pi< <0<11><' ill fotrn<d """" buvily <loped poIysili<oa -.d "'" <1m. 0I>d ooum: ,_" 

on: I'onn<d """" oIumi&um. The dn,;o ODd pi< c-..:, ~ on: on ,he order of 

_·\wf ohm wlUlo Lbo """"" .-, ........... it typ;'aDy O.OS """'" Bet....., of ,he: 

~ ,..-jw>« ~ ....... be p I< _ •• Iatp KC , ..... <OMI>DI is ~ The Ij"", c_ . ..,.,......,.d dtIo '" ..... 4r>io «>IIla<I ...a.-. .. oicnif",_ty k... A .... 

c.urnpl< c_r R, - R,, -O.5 (l ......... in t.l"'" 4 . 

••• ,.~ 

• • , .... 
' .• j 

.-'"v 

~'-' • . o.n.t ...... .-4 ............ ~, ..... """" _ _ ""'" ow .... #~ ...... ~. 
n.u u.~ __ . ........ . <ioJJn _ U",...OL 

Tho ;"""';me: cOMUnlIt t.I M{O.S . 1200 pf) ... lUk.he _ lime '011 ...... ;,. 0.' .. 
(O.S, 200 pF~ I>.'ho:ft. Io.>d ;,. P""<.~ .1Ie: lime: c_ dill'<",,,,,. b<,,,.,.,. "'u mon: 

"p,f",_ n.. ~ of R, in ,ircu" d=p w,1I bee".,.., """" "1'1"""""' in ,100 

""" .l»pi<. ,.·100" dis< .... ,'" dn."" _~, MOSF~~ 
Tho los> 1imi'i", r .. "" that ... ill too di><UU«! i~ <hi. ",,",'" is 11>< I<..t 

i..b;,-•. "'ypicol.-oIu< nrir><ho<uno:. ;ft. To-210 F'"'~ is S nllllld in a To-H7 



poclotcc is to nH. "Tho:: I<..t i<>N:1aDo< is in Kric: ... ~h <a<h of .... 1<><1. .............. 

rIC"'" 5. 

'" . 
~j· I"~_"'_ " «'stlf«t ... ___ I'J ...... ""'ilu..JIOS1YT 
-... __ ¥Iorn,fa ... ......,._ .. _ ........ ,;. .. . _ .,.H IL, • L)/J. 

F;,ur., Sb """'" "'" ...... t..;c Iimilu.. .fT<c, of ,he 1< ... iDduo ..... e, tho< of 

obou.. !be ..... m.. ...... the _II", If .... MOSFET ;. rnodel<d loy ,he P'nr." <W.,~ 

-. .. rIC"'" SI>, ,be ..... imc: of "'" YOIooF ...... It, ;. si...,ty 2.2(L, + L,)'R" "Tho:: 

omaII<r It, !be _ .. he ..... "'" cD: '" "'" Ud.:,iY< ,fk<ts. If l. + l, - 10 n110Bd It, -
SlI (I the ril<timc: ;, o,+{ .... "Tho::"";n _ ... be ... the ~ < ... _ the ,im.>~ 

dow . .. ill ,he poe <lri>'Cl', Esf>c< ially troublm." the -.m: iodu<laa<c ",h;"h o<IS '" 

wIIIto<, &om ,he cfJcdivc poe driviq: sipaI. Tkoc: ,fT<c ..... ilI be dio<llOO<d io JlQl<r 

detail iII~'). 

U S..-I •• hill, BdI .. ia< 

"Tho:: .... ~.b"'l behavior of _n MOSfET. "vohu ......... __ '<Co the 

<UI<>IT. W\nIioft 0IId linut "''''''' of <>p<not;"" rOO' the followi", a<>oIyoio the 

foIbwial _ '4;"'" wiQ be mod<; I) ... h<o the MOSfET;' .. the ,_ffn:I"'" ,be: 

.... in ' ...... '" ;. """" 2) .. he. ,he MOSfET .. """"';"1 i. ,he _ion " l ion ,he ...... 

"""" .. ;.'''". loy JJV ""v,J. and J) the .niB """""' ;" ,be line>< ",iooo is V DO'~_ 

"Tho:: ,ime: <!iff.""", bo",tt. owIYi",. , ... dri .. ';IIW >tid 'iI< dr;o,n .. ,,,,,,,, 

n...,,", .. <>11«1 'iI< de\,oy 'ime, TIo< <I<\,oy .j"", ~ to ,lie .ime ,ho Mosn:T .. 



" 
'" ,he cu<o/T ~.ioa. TIx: limo ~ ...... tho: _ •• "",,", "" "...;.;.,., ff<)m lWi .., 90% or 
i<s { ..... otu< _ ..... ",.,;It .... MOSFF;T ;,. ;" .... ....,...;.,., ",po... n.: _or 

disoipoIiooo w~1 be .... hi""'" ill ,biro lime ialcrvol "" """ ... elY"" """'1<1 be: mod< ... 

k<ep ..... 1imc: ,,'-.. ~. no MOSfET ~ II< __ ' .' .,cd' ON wbal_iooo 

I ... ;" .... lin<at ~,iaoo. 

• {:l " . 
" .... P'. 

,., ., 
FIpnt f· .... a.c..;, _ .. _ ..... """"c _ """ (11,1 __ " "" _..,... 

f"1I\D< 60 .-.. .... ,imIio c""r".....;,." whi<b will be "",d to dn<ribo "'" 

.... i«bi.,.; hehaY;"'. Tho ...,.;101'-";" { ....... 611 .. -.I ro."""raboo." ,.,._"'" 

.. (ion. Bef"" ana/yzin& IUm-o<I ODd lum-off. ,be: .Ik<:, alIbi: dc:VKe ,opacitanceo on 

....... i'" p::rf"""""'" wiQ bo dis<usoo:d. 

Tk _iIoDces ill. MOSFET an: partially duo '" Ill< deplo:liDo ~P<- p<e><" 

..... potIWly du< 10 tho pial< 0V<dap , __ ... Tho d<pkliooo ,_dan«, .... 
"""","'" of owl"" poI<nliAI. The 1 __ ' ,_oIMtc .-.. in r'K\l%< 6b ;. 

<i4< .. ially <ONImt "'ilh _lied dnin or pi< po<c1I<ioio. Th< pIe-<Itaia ,."..,.....". 

C,.. ........... ....... For. ryp;..01 MOSfET .,.ioo:hi,. .in:u~ "'" poI<Dli2I ""rna Co' ,>II 

_ (10m J.OO V ",,·20V. Tho: -lOV "'"ur ........ "'" MOSfET is <III (V." 0-.1 V~ 

.. 20 ~ If. ryp;.aI ....... orc ... IOOV( . "'" 10 obin p>l<nI;.!) ill SO pF ,boo,. ryp;col 

.. I ..... _20 V....,. bo 1000 pf. Tb;' bo,,,,,,,,, c"'~ """'" .. ",if","", wk. tho Mill., 

df,ct';,. ,00000 .. d TIIio ;"""'''''';~ c_~ , ....... ,he pJl .. to "dribble up' 10 il' 

r ...... vaN<. la oth<f _ ,"" ....... ....., limo (I (l% 10 90"4) ,,(the: c~ may he 3 ... 

.... ,..,.., ...... __ ... _ ... . ...... ______ ........ ::ov_ ... )J""'"_ .. _ ... __ , ... _ _ ,w .. ...., ___ ~ .. _ 

... "',""' ...... """ .. _ ..... _---



" 
... bile tho: pu1o< does "'" ",""h oll<ady IIa&c nIuo _~ 50 .... U&ually wjtb bury _ 

"'it "dribble "p. it "'" • pmbk:!I\. 

MaoI-r",1Um"I deKrib< tb< above ..... _, ............ tile t<quired.host<. Q. 

10 ~ from <UIofI """"'" _ioe ro III< 1;"" "',.,... n.: <Iwa<. Q, ••• ~ 

1O'baa&< fmm "'" <WIlflO .... _iooo n:p. it JiYal by 

12" • C.,. Y. (I) 

when: v. it .... _ voIIoc< ...d ~ "' .. -.....:d d.oo C. ;0,. C,. Tb< ..... 
... _ c,. "k. ,10< MOSI'ET io iD Ibc: _ .... ",p. is &iva by 

C~.C .. + C" '(l~:~:) (') 
... bc:n: <he: .:<""'" I<mI .. tbc: Mille< ,_ic.te. n.: ....... prol>Ic:m willi ,his «roJO'ioa ;. 

"'" C .. io .... .- ,_., ;r .... ~ or ........... io I;m;I<d 10 "'"'"-a Ill< 

Icmaool ~ pod>u C .. io~Iy_.'.' •• , n.:.harJ<. Q", .. qu;,.dlO". ....... 

u.;,. n:p. is l).;. 

(IO~ 

n.. .... .oa..,. w""'" "'" v. it 9O"Ao 01 .. fUlal voluo:: io v.,. The: P'< ''-l< ~ 
10 ...... Ibc _IO<~ f"""li'II'%", I_ofin fuoal nIuc;' p.a ~Iy 

~ 
12,,' I' .. . (C_ .. c .. ) - 12" (II) 

who: .. V .. is tho ",,01: driv'" kpal...:t c_ io "'" , ............. _"""', .. ~h -2OV 

dnoio Ie> pi< I'O"".;.a, 
OlIo IuO ,,,,,,,Judi .. ",m.uk..."miot( p,,".:r MOSfET eopa<itanc. io ,"'" "'" 

_. MOsFET ..... .- .!oro ..,. ...-II)' .-..u. """",ri<a] voiun for Cr C .. ao.d 

c .. n",., ._;"""", .. "'" rNcB .... mII of~ _;...,., •• c ... c~ and C_ 

... "" .. 
Co. ... c,. .. C ... C. obon<d (12) 

(ll) 

, c .. c'" - - +c. _c ... c.. (H). - c .... C .. 



" 
%.4.J .u.IyW.fT .... _ 

The: 111m "" dol"1 Umo (r""", 6bl iolimply!be oimo iI ~ V, 10 dwc< C .. 

Ihrnup R, '" ,be: <braboId """"c<. ,....;..., .. Ii ... by 

' __ " .t,C"Io(r, ~'Y.J 
Tho no.um. ;. cMft by 

,_ .. R.C.",(:' = ::,) 

(U). 

'''' n;. 0S5Urn<> Il\aI .... R" ... C ... Co' tim< c_ iI """'~ .....tk. ,baa II", """" tim< 

.--. lD ""'"' """I;"'iono .IIB win be: Ib< ,-. FOO' ~ if R, .. 5 oMw.. R" .. 50 

olin-. C .. " 1000 pf. Co' -50 pF. C • • 'Q pf. v, -10 VOftd V .. _ Soo V 1h<1I .... iIIpu< 

limo <-.nt ir. 00 .... <>nI<1" of 10 .. wIWo ,100 aucpuo tim<..,.,..... ill o.J .... 
::'0 AIo.ly .... fT""' .. /f 

n.. ...... ...,. dcby ;,. Ii"'" loy 

'_" (C_ .. C.)I!, ... (~ ~ 
'.>J 

(11) 

..... tho: fall.i"", ioli>'ro by 

'''' .. C .. .t, ... (~) 
ton. ,"""' ..... __ ...... -. To 01.: ......... tho «Loy. rio< .,.l f.n t;",.,., 

upo:rim<nQJ ~m<'" otTa tho: _ mulls. 

The InUits d<ri~ ill !his 1«'''''' __ "" _ ...... -. >tId~.,... 
_ ,he ..ur. of .... i-<'''''' _lw><a. n.. ~. Dffi: •• ~itatiYe .. pi .. ";",, of 

~ MOSfET ........ hioo.c. Tho: _ mc>hod of & .. " , ...... Ih< ,hono:l<riotin of .. 

MOSfET .... ""b"ll 'II"<U~ ;" 10 build ..... tnI "'" eioc""-



" 
l.S l\11I1 ..... VIIlI,e .~d C ... r .... R1t1:ap 

......... ""'Dliooed in Chapter I dl< """". IIId ........ , .... p.llpoooly shorIed 

"'I'<'h<' 10 form • dio<k betwa:n !be: drain ud .be -. Tbc d.Ok .., ..... "'",,, 

_ P"*dinc!be: MOSFET m.m ~ Tho -"" MOSFET ;,. """," <It-. 

.. I"",,..i<>!ty .. "-'" in 611ft 7. 

oY.:n,".- 0«1lI ",!.:.Ih< dttlric r!tld, whith .... ..,. ~ ....... dnU. Md 

........ "'hilo .... dovio:. is ill .... ...".... .... ",p,.., ..... "'" • e<itio:al 1o~1 _h til>< 

impo<I _ion ",""" (0< ia oIk, """"" ......... bc: .... ~ipli< .. ion b<li .. ~ If tho: 

ul<mOl ,in:~it load Ii<>< is .... ~ Ibot ... _ of ".m,," ... flow .. """ .... olaa<h< 

..... kiplieali<. occun Ibc power Ai-- j , moy be:...,..p 10 damap: tho: dov;' .. 

Tho .....:;"""" <UImII ..,;q 0( Lbo dovi<e io ~ by .""" .. <~ .rr..: .. 
.. <he .bannc:1 ",(loa. Wtln til< eum: .. <It";'" io IorF Ibc: z pinch <ffee' wiD oc • ..­

.....me • <CMIric.ioe of cunmi taUltiq .. r,~ ..... ~ dom.p. ....100 t..p 

cuno:nI d<m.it" •• ombiO«! ... ~h hilk eketri< r",1ds """'" =. bo: .. iOC. damae< on<! II>:: 

dto",.., """"'" ON ........... '" wreaoo. 
One poo;oive """,CO of "" droifIlO ........ ON "'""'-" "'",nint is 'hol ;. "' .. 

10 Joo.o<. Ill< dt::ili> <WInO by haY;"I' ... poi .. &..dba<k.fktt ond he""" I""'«, .... he: 

do.ia, I~. tI>io err ....... II>< ~ ''*"«fU<n« of j",,,,..inc ,he ~R _.:r 
iii ........... of,,,, device. 

2., T."'p ..... ' uro Eft«" 

Tho ....., """in .. ,..,._ eff«" of ._em on: ,he: iDC"'" in R.... 0IId V ....... 

"" '~." •• un:. The ckcra>< in lhc dnoin <<UK" .. ;0, .. ....,._ .on be: .. Iao<d 10 book of 

,lac: cITec,~ Tho IKe ......... \'OIIqc ...... I»nc<> w~k "''''''' ....... buo Ibc: ....... _ io 

......!Iy .. Jli,a.Ic_ 
The inc .. _ ill " .. dnU""oout« ............. 11._ uu><. the .n... .""" .. _ 

err",",,,,,), "' dc:,"'.... V"Y 1",1< un be dono "' 1000'<1 ~ ",t.:, 'han panll<lino; 

odJition..>l MOSfET .. W1><n .Icc,;", aI''''''''' MOSFIIT. R.. ... ,11 be a oii"ir"'>J\l 

f""I<l< ... ,t.: ,~. 



" 
The y";";"" of .... ~ voIt>i< will:. ""'¥_ will eauoc: ~; .. .,;, .... 

...... ~ .. cxampIo ~, Ibc <k>ip of. «, ... ,_ " .. ",III""","" If. ~ 

pIC--...c: ~ is owIi«I. i<Ql1y .... _ <"""'" win oho be <"...... l~ 
.ma: Ihc ~ """"'" ;. • fua<boa. '" .""1'.-'" ODd "'" do';" i--';"" 
~......., is • """' ...... of dnia """"'" _ ohiJ>._ vokoc< tho <hio ,~ will 

nat be ,onsbuIl. If. pi< drive lip21 is oppIicd wbioc:h biao<s .... MOSFET "" .be 

~ _~ tb: tiaoor """ .... ...,...;.,.. "''"'''' ........ of Ibc MOS.fET will 

<MIl< .... """""inc: poioo I<> <DIC, .... _iooo rcp..... The: rau/I is • PI'''''' .... h droop. 

U...., ,Ix ,i"'u~ -..;" Ii""" 6I:J wido. ~ doi .. oipal .... W>Iuc<" "',.,.. II." 
wm i00i< .. """"- ill rl&\ll'< t. 

i1 rr-"-""·=:::::. l~~-_~_:f:E~~ 
Fopn ,_ hIJI ___ ~. _ ..... ..,.. _ -. _/>wei_ IIO$FCT .. .., .. .... -., _p"'_01"' __ 
1.7 .\lod.Uo. ' be P . ..... ~IOSf£T ."'" Sl'rCE 

The: ....u. dilkn:ncc bctwcn ,ho ..-.. SPICE model ....... mod<l .... d 10 

oioaiboo ~ MOSn-r. ;. .... -.l rot • """" .,"""* ~ ..... iooo of .... do.icc 

"'pa<~ ""'''''''''' of • .n;".""""" ia<rinoic diod< oad It.. d><"""'" of 1<><1 

io.d!..o<~Il.11J. 1"",.-ioMI Rc,.;rl<1'[ll ] ,ve. p><I .. r .. as I;""" ....,&;1 

_" .. <III .... data obcct. TIIo: IUndonI SPICE mod<l is .... d wIllI .... addj.;.,., or ,be: 

lead doNo:lan<c. • <_~ io ornn ",ilh • ' ..... dop<"d ... vol .. iIlUI'O< bo:",,-.xn 

.... pIC 1<><1 ......... ...J • diod< betwo:e. Ibc dr.in ond ooum: ( f,run: 9. 



" 

r...,.t·~4Io:r-.SPta_IIOISFCT_. ""'_ - , _._ C. ___ ~,......oohq<~ ... _.,. __ wasFrr __ 

n.: oo:ed {Of .............. "' .... Iood _1M« 0<Id .... d;odo .. oIwiow. r""" 
,be p/rysi<oJ C<'II5''''''';'''' 0( .... do';'., -... ,.,. ;"'h$oo. of .... ......,. _ oM 

<apKioor on: _.,.",.... The: dnUD PI< _0-. beo;.....,. V<tJ lore< {.,,-...,...I 

v-. of V • .. w" "", .. ioacd urli<t. n.: mojoriIy of imIrumt .... ioD "",lao"'" cl 

power MOSFET •• on be ""'''''''''iy simu\oled .......... bd _1M« 0I000o. 



" 
Chapter 3 - Driving Power MOSFETs 

l.1 ONJOff s .... C ... V.I' .... 

The ONIOfF "* pi< voIta&a ~b '" tK pe.-_ voIIof<s ~d '" keep 

"'" MOSfET ON Ot OfT O'm" MXII< ~ or lhiD-ocura: volta&< or ~ 
.. ~ Cbo!*:r 2 ~ tboI ...... ;01 • MOSfET ON or Off teqUimI. ccnaiB 

"""""" of _halF _I .... 10 .... pi< I<rminaL The pi< driYo: ....... will "" -.l<1td .. 

_"'r,,....l[l~ 

F.-.I . !lot __ .. """"'bot ... _ .... _ ".,..,.. _1[1' "'" """'"...-. 
"-_ ... .-..... _ .. .--. .. __ .. -- .. -

The ON ..... """'"co """'lid be low '" ~a. hi&!> "'li>1>li1y ... hik "'" so 

.... """ .... MOSfET d<paru rmm Ill< 1 .... t<pg.. 'Il10 "'" __ "',_ $<10",", 

.he ON Il>IC """"" is <qui .... '" ",,1«1; .. tho:: IIeady "* pcU ....... cI V, . Who. 

,ho: MOSFET .. ON. V, """'hi be ....... to Ibc: pe.-IOUI'<C voltot< V ~ Who. lU is _ 

the.-. tho pi< _ ..... 1M" II) bee. damas<d 1nOI1,.,. .. . Lotre pi< Io>bc< 

."""'.... Tbc: MOSFET may ilill ,,-,ioft, .. Ioef; .. !he J* drwet < ... "'!'PlY 1100 

D<Cdc:d ."""' .... buc Ih< de,itc pcrfarmaoa wiU h< _'0 on.:. '" ..... fOOl ......... 

tho drive lipol ...... "pif"' ... ew<<>I>oot on .ho kod'" ,dj:< to "'fIp/y "'" "",,<led 

'''-1<'' """n< I/o:: 1OfUnI;"" rqiooo. Tbc ... ..ty ..... oaIue of 'b< drive .. pal"""'kl 

be: below ,be mulnum pIC--= "'iuc< .. , "r 'I>< ........ r..nm:,. 



" 
The OFF ....., ...,... ....... 1<1 be 100< ,""""" ,hat >Ill' "-",,,. ""IL-.ina in "'" 

.£uio do "'" .,..., "'" ,....ooum: ........ '" inc~ ....... "'" thtnlIoI4 ........ 

• .-.... cOMOdo, the eire ..... f<JIR 1. 1r. lor", ot<p vo/top: .. "!'Pi<d to Ilw:: dr.o;R of 

"'" MOSfET • ..,... ,,_ide • .,.... _ . .... pI<-<Ir:oiII_o-. _ "'" ooum: 

~daDcc 1.. If Z, "' ",If",;'."y lot",. "'" voIIoc< 00. ,be pi< may no. ....".. .... 
• braboId~. Thio ... be ..... , ....... -<1 fo< hy ......... , "'" miaimum value of V. 

TI>< p<1»i<y n loa"" ........,.. do;1>y ...... >ZId poooibly tho _ fOO" • _ IIlfIPIy 

voItac< "'" ovoibbk.. 

l.2 ""'bl ...... Dd Uaolt.IloDI 

Til< rwo rx"", 1;",;0.,. "'" """"' ..... -" of"'" """"'" MOSFET ~ "'" d>put 

and ,be """"" .im: c_ Tho .. .,;",.;o _d of "'" MOSFE1' .. "C~I,b1<. Tbe 

1oad .. .....aIIy. fOl<d....,' c (~. up ................ ;".,.,;.". of ""'.....,~ Tbe 

-..... limo " .... aDO <all be bwctaI by d:<~ ,be _~.. Thio .. ",", 

,"""" rho MOSnrr. II> """'" _ ,_ If ...... , MOOFEr ...... d '" ","",. II,,, 

.......,'" n=Jrd by drc"' ....... "'" lo0o:I ~dalI<c "'" ;....:, ... c_~ ;..: ....... 
Wb<. driv"'c • SO n load ,I>< -..... .im< 0<mIlmt ia ...... Ily rru:b ....... k. ""'" ,be 
....... t;"", ,-. Tho ~ .. that ill oImooI cvuy eao< "'" • tim: ,_ io .be 

opord Ii.,.;,;", r .. ..,., 
1.1.1 Ud /d-.u 

One ""'jot { .. \<II .. 1000ti", ,be ..... 1<""" opord "" Iho ioput oi<Io or ,. c;«u;" 

oth<t IlwP. tbe pi< « ... , rcsisw>cc ODd """" _icaoo:c ....... <MOl· ..... ""'-., 

load ~ ....... c->:I<, "'" .;",plir .. d .. h<moI;' of "'" ;"p... """,tun: """""n '0 fi&'= 

2. Tho clwlciac drai<I '"""D1 will dIduu • ~ ....... L. ",bi<~ will cfl'c<ti,,,,1y 

"""<X, from tbe 1* drive sipal. ........ '" JR! ... :Jc:o ""I/mL,I. 
A . ... cxompIo if "'" MOSFET __ 11 20 ... in , os and !he """". 

inWtlM<C io S alL 'boa"'" iDdu<cd -. .. """ L, .. ~ V. If "'" """'. dn .. nc 
volta&< .. . 20 V """ th<a "'" orr<<<"" voII>&< oppIi<d '" th< 10000ooum: _"'"" io 

"',.,.. Of 'wn< if V _ .. """ .hoa th< .tt,.;a '''"''''' .. ;U _ no. 10 20 A ia J ... ...,. nu, 

<""",Ie _ . toe- ,he: OOW'C< ,"""'laD« , ......... th< ..... of.t..q< ,,,,,,,1<: •. 



" 
0.. ",I",;"" to iow<rin, ,lie: df«, of ,1.<..,..,« indue"""';'\o"'PO<kai:< the 

pew<' MOSfET di<. p;"",oN E",,'¥Y. Iz>::. [~l ...,... "' .. "';.., • mi<,.,....", l)']X 

.... b&< ODd IW<> ooum: borodift, wiKs ,bat an: mutually.oupIod. Tt.. IW<> bondin, 

",ira ,ivel ' krw'<. ooum: i<Iduo:w>« Ihoa tho: T()'220 ..... OD< boodin, wi~ " 

UO«I fOt do, ooum: drivins pound ,"""",,;,., ""bile ,ho OIher is UO<d rOO' Ih< Iood pound 

,,,,,,,,,elm Tho:: mutual ."""IO"IIow< .. 1bc: boDdina indl.><,-< sli,htly, 1M lhi>.!ICa 

;,. ....... Iy .. ,Ii,;bl<. 

It "'ill be dIaw" ..... fIUIOO«OI>d owi"!';.' , .... , ,on bo ochil:vcd .. ilia ...­
To-220 ODd T0-247 po<bz<s if tho , ... (lrivi", ,ite.,;, is <k>,c-d prop:rIy. 

• • • , .. 
• • 

Fir-1· UNJ .. .-,..,. t/f«t .,. ... """'"" w../............,. ..... _Itiq "ofoo _ .... IIw 
......... _ """'" u.. """" ;""""-< • .........". frooo "" _ ...... ~fOIJi. 

J.1.1 o..url.u., rII~ G4~ 
Tile: >p«d Ii"", ... " ... oi>< 10 ,110 IoOW'<C ",,,,,,,,=, inpul '..-....... :and......-.:, 

inducWII: •• on be climin.>l<d by o .... tdrivi'" (be l OW, Th< inpu< ~iwo:. will.harf< 

10. hicb<r val .. 10 'h< ,0«--""': '<01"'1< """d<d for . 'I'<,;r", dmin ",n.,," ",ill D«ur 

nflic:r in ,im<, Tho:: r«<lb.1<~ df«t due to Ill< """"'. induclUl« ",ill <ubtt><' (KIm. 

1>:",. volLlg< IOIbc: maxm..m g>lO-l<IW« voltage will "'" be =&.1. foilow"'l 'he 

''''''''Ple .i"," in ,be: .... 0«;' ..... if ,he pool< "",,oae< of tho ",p<" ';ru1 """" is 40 V 

, ..... ,he K ..... _Iic:d "pal is 20 V, which;" ... rr",,,, ... 10 ...." ,ho;- MOSFET ON 

qui<l:ly (ou"";.; or", RC i"l"" lim< ,oruun! i .. " I:III). 



Tho mojo< dnwbock .,.r ",'rtdriviof; Ibo pi< io n:!iabilily ...... "" 1_t<><Utt 

YOI'"i< io iooc:n:aocd tho lit;,'imc "","'--. Tho 101",,,,,, '" ."" _ driv< pn>bIcm ;. '" 

.... . *II oicnaIwio/t. • oipifocu< ....,.,.. of.,...,..-. Tho ""twl._'"""'" ....... 

...tIl _r n:ao:. Ibo rnWnoom of 10 V okIIoup tho ""air. ""!'iitudc of ''''' <lrion.-y be: 

~r<bao4OV. 

Cootoid<r tho ,~ _ ..... (,""" 3. TIoio , .. oil iI • " .. ex .... "'" of Ibo 

i~, Iooki", """ tho pO< of Ibo MOSFET. AI low frequ<n<'oct. tho clT« .. of ,be: 

capac .... duo, '.", .. bile .. bi&h hcquo:nc"" tho """""'" D.",. f ..... ~ 

' .... ~:1 "-oJ" " ,,, 

"0 ., 

Wh:to Ibo ...... YOIIac< ... i ...... biJh. ,ho ~ YOIt>&< .. """ It, and 

C. iI ZEro .. hile ,be: vokoc< orcoo< L, iI V _. Tlois <>&>In • lor;< ~ """, .. '" 

Ik>w ico L,. .... ,ime f""C<'«b Ibo voIlqC .. rooo L, "';U <l<creat< Oftd ""rooo c,. will 

inc~ ""'il ~ ouc .... V_ . If ,Ii< _",ron.. ........... fi""" lb iI awlicd ,ho 

IPk-IOWC' ,apar;WI« wiU 'Ioort< <VCR f""", 

J .J C Olt Dri>'f crn.J" 

Ga!o drivo .it<1liII c .. be <I .... ("'d;...., ro... din-...... '*JOric>; 1) ""'I.-.:i 

oj""" dei" .... 1 ) & .. ", .. ,it<oi, dtj, .... l) I;ne .. driven and ~) .voloncbc dri ..... 

''''''1<*<1 ';mI~ driVeT> U5C c""""" ... io!ly ov:oiloble .... 1'*<1 ,ir<";" '" dr., .. "'" 

power MOSfET. l"bcJ< .... ;m<d ,it< ........ OF<ir .. >I1y "" .. pod 10 provide IMrc 

otnOW>t, of <WI'<"' .. ~h . low """"" ~. wbich ;. "qoj ... d fa" driv;'1 _~, 

MOSfET.. DiK", ... _ ,j,j,', ,ifni<> ,... diocmc ,........,.. Oftd """,bly """', 
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<um"O piD iI l dB _ f""" llo. OC •• 10... Tho """"" in. ' of ... cmin<, 

follower .. 

z- .. ...L. .. ..L... 
, - Of> 

""brn: L. -I,IO.02~ ODII Z, .. ,ho"""," ~ If z. ........ ;.... ..... the.,........ 

~ Ioob ~koo ... iD4Icto<;. O<ri<s .,.;ob a~. Tho in ....... ·ofthe ~ 

, .. <""""I the i"",,_ of Iloo ,_ .... lOt r .. "",,,,",,, below "'--. oru.. """" 

,..-i ...... of ,be MOSF'ET ODII ,be """"" iIIdu< ...... oflloo BIT. If the: doi"", orQ I in 

f""", ~ iI """,Iy Mi"'; .. "' ..... 0UIpuI iq><AaN"e <>fQI it. iadu<ri ... 

nr- • . ~ __ ..-. ___ /01"'-'>. c _ _ ......... ..-
., ._ ..... ___ .... ' ; <f f}1. 

on.;" .... ,mdtc, follow<r with ... iftduo;,j ........... ~. Ii"" .. ",~i .. 

0UIpuI " '-' Si ....... (!rio.o"'. i<np<-. or Ql iI """",;.... ..... 0UIpuI ., ... 1,_ 

ofQl tr.. .. ... """., ,_ .... a..r ... if .... 0UIpuI ~ <>fOl iloflloo I'cmr R. 
.. j<>L ,be.tbe QUlpur ;". 1, ..... fQ2 is 

z-, a t ~ t.(l .. ~) (0I' . .. jeL) (l) 

...L. .. 01' . .. ,.J...&.. .. .J...] _ <oI..l.... (~~ 
Il. ~. ""!.p.<>, O. "I 

The: 11<''';'''' ~ i> .. fun<,loo of f~ .., thrrrl for "<Cry f ... dr. ... sipdo ' be 

_. "")" i0oi< nr~;.... ..... , ...... rio&j"l or ilK;llorioot.. A ..... _, of ,mi"" 
101 ..... ·, .. i"""' ..... the; likoolibood for probl< ..... """".,to .. ",,'l Olkft It.: """'ioo .. 



" 
_in .. ",,", .,. ..u..:i:>I ;,. ... odd "' ... , .... Omn« wit/!. liz P'<". 5i"". ,t.. """",,, fgJ"""', 

io IIOCd 10 IDwl:r tho: -.u ~dm<., ~ ........... ;. ",Iin..ilio "'" 1* «r .... Ill<: 

.,.;p..I pwpoo< of ...... ,II< .miIIe. folbwcn.. I.a ICD<noI. !WO ,mine. followers Ihould 

be Ibc .....imum mcd. 

........... d''''''''''' It'IOIl>odofdti>i:>I ........ is"""", MOSFET~ ... MOnUi> 

Sin« .ho 

__ '-" of tho MOSfET .. .....,h Iow<r tIw> Ill>< of ,ho ,~ bip>W 

jom<'iaoo InII&isIo< "'" Io.tOSFET driver ~ .-...... Tbio im """ _.u ••• ,ho 

dl: 1ay lim< Ihrnur;h "'" d.WCf. TIl< ""'" <hap«< will pt<><O< tho ,i""", <1< .. ", .. ,to. ....... 

uoed ... 0::"", • MOSFET <Irion. The: p::normaJO<C of.boa< drive .. ;. "' ....... is ,ho 

1.J.J u...,,, Dri--. 

linc2t drive .. 1ft»' too ..... r-N '" """~ F.,.. ,-"-_ioa __ "-' ollC'n 

,ho linear dri,= .- of ..... iI<b ODd • «>n>taDt V<lII>c< IWKC, Apply"" • • """"" 

,"""" 10::"''''0 "'" , .. ..... """'" win &rn<_ • " ........ C\IIInI. A e-... ,.,..'" 

<an be "I'I'lio:d 10 • ,.,-itor 10 rrn<noI< hi,b """"" ~ Tho""';' <011«'" .. li_ 

oppIi<_ is III< V3ria1iaoo of ,II< __ Ian<c .. ~h .. ~......... TM. moy ,....., 

''''' drh,,, 10 ,~ r""" • ,_ >'01"", """"" 10 <III< .. joh • sliP. "",.i •• oIopo . 

"~ '---,c 
• .... 

• 'IV 1" V 



" 
1.1.4 .4 ... hl,de~ 

... ....-11< tki>a'l on: Ihc __ r..""",,1y .- dri_ ill ia5t~iooo 

oppI~ ,,,,,,,,''-' tb< booM: ovabntbo Inn<i.cor pub< rc""""'. Typical 

~ nIo<o on: 1;....:1 ....... 11 Tho av2IMcbo: ..-...,. ,oIb:_bas< juoctioa is ill 

onIaDtb< brn' ..... I)'J>i<oIly no v (<If .. lNl_. willi • .....u Ioabc< <w=II 

Il<rwiola """"'" ..... jwo<'"'" Tho .... o:oOc<t<ll' ......... liInitt. Ihc " ........ 0-.... 

Ihr<>uP .... Jo-tio::a. Tho _""" C, <~ "" ID Ibc ~ ~ of Ibc: 

""""""" 0IId;'.,..",j ID II.IppIy tho,~ _ ID \be: MOSfET _ .. ben owiut.ma --" .. ,,,'" .... _~. ';'-''''' t..com.. fo<wotd bO-.l .... ,oIk<1(ll ...... 01 ",iO 

;""....... Su.c. .... «>lIecIo<._ jUlxtioo. ;. .nIaoc~ .... iDc:rao<d coIk<IO< cum: .. 

wi]l 1>< ....... ipli«! \IIIlb:: onlaocl><.fl't« ",. ...... ;. _ --.. [ll] 0IId. 

"'I)' quick « 1 DO) d<cr=o:: ;.. ,oIkctoN:miao:r....... rrtbc: ,i=Iit Mow. iB f1gll« 5 
.<npIoya olNJII04..........." .... rio<tim< oc"* .... 5On loM .. aJ be .... ,"'"' 2 .... iIlo 

... .....-~_IOOV. 

W;.!o .... bolp of r,rut< 60 ... ....,.,.......tiac Qr Ihc ovolan<lIo <IIi"". moy be: 

.... _ ................ _ ... 
_ ........ ' : • __ oftloolr_ 

')~ 
,--11. 
"_or ~ M~ _... ..,..~---- '" 

f~ •. r-I ...... ".,...,;_ ..".... <Ii_ ..... dot ~ __ to _ hOt • P"'/«f ..,.,."(bJ_· ..... <ifmO(I.,...- ... ~_~.C ... _ . 



" 
To cU:ulacc tb< voila&< ....... ,he M05FET """" ,_ilan<e, .......mac C, ..... OIl 

;..;.;.) ~ 01 V. (the ~ voIIo&< of tb< 0V>lm<b< __ ), • <>pa<;"'.,.., 

-... divid<t ill uood. Of 

' .. ~ , ." 
I'....L .. ...L 

Joi:. IOC, 

,,. 
sroioc .hiI <quatiaoo, <he: <00=1 nh>c: ofe, ....,. be p;.1o:ed ... rllnit tb< '"'" ......... '" ... 

_ 20 v . If tb< """'" iM>:1a<I<e ;. odckd _ """"" ;" r.,..- 6b tb< odd<d ill", hnce 

win ' ........ vcIIac< oppIiod '" ,be pIO II>.«ax. Tho:- vohac< .. ",.. tb< pi< .....,. 

ao.i.Jc: .. ,II r=-ooioo ""low 2Q V. no. avobKb<~ ... clkc\ ,,,",p .. s*" for the 

1< .... iadooo:w.:e. Thill """Pled wilb III< r .. ' ..... <be: _ 8': I ...... io .:plJYC """'" 

tb< ...... he ~ ...... "..,I» .... rw (or r... ow""''''''c. Tho ........ ............,k io • 

IimiI _ .be ~~iaoo .- for ovalaooc:b< 0 ....... II<eaII< _ -... .... he 

_,;.., the ...-of <"fill tho ............. ck!i>ao io Iimio<d. 

Aft«h<f ptaIIk", .. tho: O<adcxy f« !be pi< '" dioc:~ boc:k .-.p ,he: 

",~ho b • : __ • Tbio prnbkm <all be "'"""'-I by ...me on "*"*" 
cimMo dtm:. with ..... obD<bo~. III _m. if limpIid,y .. I><Cdod tb< •• abnch< 

..- is tb< "",lena! dri_ 110 ..... . if .. liabti1y. ~iaoo _ oa:I pull< widLb 

<CIIltoI .", .... dod,. .... ddome MOSfET dri ...... io........... We P"'P" ... ", 

_iothil1l: "m<> ofbotll .. abnch< ...:I MOSfET dtM: ...... ido: .. i<_ 

l..4 l~p.lIO.tpu' , .. ,..... .... 01 ........ "'OSfET. 

no. irIpuI ..:I _ ~ ... ~ ;. ~ """"'­

_,1\>1;""" ... dm~. ~Im>:""'" 01'1<0 .. ....xntaDd ... of,box ",,,,,' .. "',I! 
.. II ,,,,,~,,,,,,_,,,_ •• imoio r ........ ,' .. ,"' ... ....p,.. 
J. ~ I c ..... Q.s. ..... 

The ,_ ......... ;,.p.. Hi'" hr' is.-ty , __ " ... wt.:o.ho: MOSft.T 

;.;" ,be ,....n' .. po.. tb< ..".. _ ....... it. C ... W!>ik ia.ho _iooo n:tia> ,he 

"""" _iIan<e .. C ... ,1.,11., +I)C .. 11>< n!uo: of C .. ill tho: _iooo .. """ is f.irly 

<OMWIO ... .....,h ... tho<> C,.. Wb<. tb< MOSFET cld<n ,be line .. "'I" the ;"p...o. 

c>pXiwo<. it. _i""",ty C . .. C,.. ~'hc1'C C •• .:1 Co' at< _i""lCty ,he SMTIC. 
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Chapter 4 - Circuit Design 

~.1 1111 80 ... S'"',<b 

Tbo ~ MOSFET [7) ow;..; • ...u., ... .-... IIrM:< io """",D ;" r,,,,,,, 1. 

Who~ OIl iBpuI oriIP is..,.,liod '" .... <in:uit. .... INl'XH Op<"';'" do ...... .w.:", 

..m. <bnp , ... ,bars< -.:I ;" ,be «>Ikc\ot _iIor iJIIO .... pi< of .... MOSFET 

1IId .... llon Iood ...... ,''''''''," 

••• *, .. ' 
,-~ 

Jt: ..- ~ - -.. -
m 1--

FJ.-,·n.. __ u ______ n..JI~ ____ .. 
................ -.. .... __ ,,_,..,..-" .. _ •• r+:-""'- __ .... _ ...... -

Tbo ,1Iaq;".c 0' .... ''''''' <_;w,..;" th .. , ......... ""idly ........... MOSFET 

ON '''' .. ''''' .be _ put",. Tho: k:ow.:. limit on .be ...., ;q,.dMt, .. x ' by .... 

"""""" of pow<!' Iho< 'III be dmipoI<d .. ithauc d<Rru<,ioa, Tho: ~ l ....... _ • 

,,,,,,,,,,. ..... ~ <!rio, .. power MOSfET.. Tbe nlu< of .... <olk,,,,, ,_;"" w .. 

d<I<........d ... "" ......... Iood p<e><_ i ..... WI ,,,,,*,,. Tho:......,... of !his ",,10< 

"''''' ...... is ... BOO v ""I", ",ilh • """,im< of J no (7]1 

4,/.1 ~WrPof '" "..:ur' 
n.,,,, "" _"Iy ""." 'YP<" of "",bin i . .. hi<b _'" MOSfET. on: ooI<ll) 

,he: TO-L'O onJ 2) 'h< T0-2~7. Tho: "'Ulq< of Ill< T0-2~7 pxl<2c<' io b<1I< ...... 

d,..;p;. ...... n.;,. ........ ,"'" 'ho ........... """'I< .... di",UO>«! urlic:. an: bo .,p"r" .... 
.. ·he:a,~ w~h.he: T0-220 ..... L>c<. Tho h.~bcf 1"" ..... MOSfET • .,. ",....,]Iy 



llK""",d in ,he To-H7. The "..;" di...Jv~ of Lbo T0-2~7. «><npOt<d '" ,he 

TO-no,;" Lbo IarJn I .. d iD<b;,-<. (oyp.:.Uy ID all for "'" T0-241.-1 ~ "" for ,II< 

To- 22o~ 

-.. M05fET. <OIl ..... be pur<_ f""" ~I«I Eao:IIY. IDe. with _ 

i<Idooo:la<Iccs .... J "" ...,. ... """h 1Ii&bc' ,OIl. O<.....JIy ' p .. I:;., ~;" _ COOl 

elli:",ve '" buy Lbo T0-220 or T0-247 IlK""'" and dosi", atCIWId , ..... """"_ 

1.1.1 ,,_~, 

TII<", an: ..." "..;" caKe"" wbc:. lay"" """ • prim<ed eir<1Ii< board for • 

M05fET pul"". Tho: r .... ;" Lbo ~ .-..ctiq \be i<.u of\be MOSfETL TIl< 

t.>uom of , ... MOSFET 1lKDc< 1IIould oil _ .. iIh ,II< lOp of "'" board ill ood<, '" 

,.,;,u"u", III< load i<Ido><"""L TIl< MOSrn. ohouId I>< ploced .. ,100< """', ...... 

~ '" ~ "'" In« _ bctwa:. Lbo don:eo. AbG. pod ,..,..,.,. 

lit- ;" -,. ra..., IUp >p=I <m.o.. _iaUY ,.hoB IUp _ ;,,_ 

TIl< 1«,.;1 _'" ;" P'>""" d;",;p.o;..,.. 11 moy be "",.....,. '" r_n ,II< 

MOSfETI ",,11<_.., _ III< board , .. hc ...,.I ....... oiaic. TIl< "I2Y e_~,ve 

,lli:c .. "" "",IiJ;iblo "'" '" ,hc ~ ponoiIi< COPIC"""<I of ,I>< MOSfET. I~ •• 

if • .uy ~ MU of \be board ;" mod _ • 110 .. oioJc ODd tho bootd ,c.biao • ,..,....:I 

JII- ...... ,bio lin)' _itonoc moy "'" I>< DeJliJibk. 

4.1 HI&/I R.pt1I,Io. Roo .. h ... G ... .",IIoD 

1'1>1" "'''' ........ """" .... 1"""11< drive .. on: J<D<"Ul' limil«l '" ",,,,,,i''''' '*' 
bo Ih>n J MHz. To....u. h~. ~,~.,., '*' .""p2l<d <0"'''' or ","" .. drive .. 
_ be .-.:I .. ill> krw<. ".--..... ,_ .......... ODd krw<. _ iIoduc:laft<cL So"", 
"'-riq tho ju..:''''' ,_;0.,.;< wo.Id m,,.. 1I>iD&. \oowct _, MOSFET ODd the 

"""1 of.bc: MOSfET is usu.aIly .. , by.1I<: """"" <Um:!II dri"" ~"''''''''' "' .. is "'" 

,..-lblc. AI.., ... i", • .."...1<0&«1 MOSFET is "PO"""" ud " .. "for< ......,..~. 

One: oaIut.,., ;" '" \Ii< • ,_ COIIIn""",itJoo. '" """'. P>"'<' MOSFET ;" uocd '" 

.-1'01 ,II<: """'!II tlornugI>. hi"". _, MOSFET. TIoc: ""'~r _. MOSfET may 

""," on u.p. bn:~. oduJ< ..... , of fiO Von<!"",, ".,.,h ""'-or ju..: .... 

_iuno:,. The proIll<", of,1.: lead indutlM« ;, "",,'«I by ~i., . dc!.y 



" 
_m ,II< law ~r MOSfET lun>iaa "" >ad It.o hlp p<II'"<' MOSFET IlInll"'; 0<1. 

If tile 1ni>SO: .... ill tb; \ow 1"""'" MOSFET ~ 4iood ..... bor- tbc Ito", _ 

MOSFET ..... 10 <urn "" tbc hip p<>I"<1" MOSfET wiD ...iIek "" ill a lim< IimiIcd <X>Iy 
by tb< u..t..<_ olilslhio __ lh< _,ime.--
4.1.1 TIu~CMfiI.N_ 

The uxDlk CQlr,~ [Ii] ... be Il'lCd III IIIain ... ic<hiDr: r~ ... 
_1ImI 50 MHz. Tho ....... IimiIaoioa in ""'"' <ala io "'" dt\.n ...d ,.,. Ill< 

MOSfET,'bt"",,~ Th< """"' .,...cxio MOSFET s-ir is _ in fi""" 1. 

.-.... -
"' 

.. , 
"_'_"---1/"--

"'l id I 

--­)1' .... :'11 

FW-l·C__ n..-.",.... ... v, ..... _,...h_ ... _.,..... .. 
J,/1-.. .. _ . -.-.._ .. ___ ~ .... _( 5 ... <£JLI .. 
........ _ no. __ ""_" ....... *- _ .. )/1 I/o' u.-,.. ........ fl-"' _ 
__ oF ... ,... """"" Ml_ .. __ 

_ • "'" <_""" ,,,,,r,,,,,",",,, io ;" ~ _. II>< IOUr<, or M2 is ... -10 V 

p<lO<1IIW ",1Iii< lbc 1*;''' 20 V, i.e.. tb< poe-_ poI<"'iaI is ·20 V . .... 'k.MI 

ouru", "'"' "" ~ ICCS ,be btz< pIC_-=< ,_;w.:< of M2 as;" kr.:d TIl< dt>,ft 

<.a=" in !.II wi" ioo<~_ .. r ..... io • ...,.,. ioduc_ will p<rm;.. If lh< dnUn 

,~'" ill MI ~><IIcs. ,OMUaI nIu< lotp< Ihon the r ...... nIuo:: of tho linin '''''',," 

bofon: M2 IWtS 10 turn "'" "'" -= in<Nc:tmc< of 1.11 .... ill ","". "" <fk<t .... tbc 

"';"'hi", lime. Also bet.....,. curTaIl io bc:i .. m-nlhroup tb: IOW'CC ioduclallo:< of 

~u wh.:h;' Wpr Iho.o "'" r .... oJr>". <WI'< .... ,his iD<b:taoc< will ha .. II(> .. ~ ..... 

riTe ... T10c ""'" iadu< ........ ·hich .. ill .rr.c. ,be ............. "1 be ''''' """" iodu<:= 

If IIw:: riv. MOSFET .. rc pkl«d. ,I>< -10 V hi>o io _ COlly 10 pn>OC<l ,be EOIc-O<IUI'CC 



" 
cWdc of IoU, i.e .• ,I>< upo<~ive volta&< ~.;,;.",. will, ......... ..,......, ofMl .., in<~_ 

~ tbt 40 V max;"""" .. ,,,,,",,,odcd by lnOIIUf>o:tu='I (20 V bc:IW«D ,be pi< ODd 

__ I ...... cumplo: of, <aK<>d< """" rrn<""" ioli= ill oec .... ' .Z. I. 

(.) s.ne. Op< .. tIo. 

''C'K 1 ........ n:liablo: m<Ihod of .... Dol _, MOSFET. [lS.16~ Tloo 

""*'" ,""", Of< "'" «itk" ODd or< m«I 10 1<1 .... do 01""""" YOIta&<L So.:e ,b< 

,...;" ,....., of r..; ..... ,. ... ~ ...... _, MOSFEf ... "'-;" ........... ;"..... 

""".1IlUtC< """"" op«iroeati<. (1)'pi<aIIy .0.20 V) c"", """" be: 1akm .100 ........ the 

MOSfET. ill ........ Tho '""oUt """"' .. fipre 1 rei;""" I ~ di.iIioo. b<twe<m 

,lot .1T«Iiv< PO<""""'" 'l!*ilaD<es ofMl ODd MJ willi ,be YOIta&< "' .... C:l ond Cl 

10...,. kbw 20 V. "l>"'!'<rlYdaipcd c~ will f.,..,. 011 of .... MOSFET.IO ...... 

"" at .... lAID< __ 
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.... _ oaido ~ ;. • buiJI ;. proocc .... IIICclIaaisnt. .... ........ ' win 

-;Colly liII'IiI.!.y ... ... bo ..... 20 V cY<1l ro. poa<Iy ,ide<! poe_ioon. 
f ... lilt c.....r or {~4. Ibt pi!< __ c\IImIl _ do: MOSfET pi< 

.a..:.....s. ........ _, .......... ,.. __ now. ............ 01""'.~m 
;. r_ ~. wIIi.Io ............ ~ ;. ... 01 .... _ioon "''''"''Fl Ir .... 
"""' .. flow ............ MOSFET pi< ;,. L .... ~ ......... 11 now. IlIr....p 2C • ~I 

'tucuch JC .. he:", C io d<lcrmitlCd b\' .... .-hod li~........ The: od'o..,.. or ttlio 

"",{,,,,,,,,ion io •• i., t-rd by<>UI 0IId ... !ucd opecir" ...... _ .... ""'tint! 
YOI..,.01,""'" _iIon. 

A ... ~ .... . kV !.loom ..... k "' ......... 1)1 _~ [I I r", 
.. ·,er' ''''',nl ,hE bc:>m I"*ocial ...... 1>< .... Dj>< .......... u ..... .... ",,,hod ~"'d 



" 
...,.", (fo",", " '" ""form. >imilal func:'ia> """,Id ~ pi< 'opo<Oon ... i,h 

worItint: ~ up 10 a kV. This typo of <opo<i<or may "'" be I<odily .r.li\abk in \be: 

,_i ...... nlu< D«<kd fOr ,be: bip. Wi'" th< dosip __ b<~ I kVoelMli<: 

_;..,.. , ... "" -.l Tkoo Oft: ....... 1< ;" • wid< vori<ly of vo/ues. A.o oI!c ..... i"" 

_ k 10 panJl<I • ....,.. """" ol_",-.....a .... _d ....... is lU<b<d. 

AJoo" siD« tho:: MOSfET • ..- be.......p "'. _I; Ill< pi< _"""" • .u.:k do 

hOI oornpI"'" board by<u 

Tbc: maio disad>",,>&< of 1M """hod "'''''" ",I><. "Y;'" '" apply ;, '" I;"'>t 

oppIg,iom, c ... rm>p ... ompli~",. desi.... I. pra<lice , .. h M05m "'" tJi,!>Oly 

&rr.>rQI ,."... ... ,..,1Ioc< ctwo.: .. riot>:. re>Uh"" ill dirT,,,,,, JaIl: e,,,,,,, • • 'O'bicb will 

kod 10 dilTc~ .. dniII """"" ""~ "The: rnd ICsuII is ilia< ''''' MOSFET • ...;U _ IUnII 

<III .. th< umc me. Sin<e _ilcbiq 'l'l'lio<aoiafto .. lIoOIIIi .... ,be cliff, .. ,,", ;" 

omm.lOUt« ....... ",in"", be • ptobl<m. 

The ... Iuc: of Ibc: ~ uocd ro. bi.i", Ibc: MOSFET. it "'" criti<>I. buI .... 

"'.naco'" The __ omd !)'pC of .... ""'-" is "'_ '" Ibc: ",""imum """- """ 

, .. be oppIicd O<roM!be onisao<. _. _ kip<>" Ibm SOOV MOSFET., on< ..... 

,orboII r<Si>aon oboWd be: uocd. II ..... 10 p\ao:< "'" t.iasiq ..,.....". _n Ibc: .nin 

>Nl """"'. 10 """"" ~ <III Ibc: """ o.id<. Go!<. '* bi,.,; .. odj ..... Ibc: dni" ooum: 

yol""" _ do: MOSfET "'"'" _ [, ohould • ..., be: noI<d thao "'" oddi,iooaI pt<J«""'" is 

.... d<d 1><",=" tho:: dnin ond OOUIOX due '" Ibc: moeg"" body diodo: ""' ... , in _n 
MOSFETL This d;odo I ...... ""' ............. """' ..... "'hi<h nn be "I'I'liocd bcIwcc1I ,I>< 

<In, • ..-.1_1'<<' 

This .... llIod ......... "",d ""', .... ,;.dly "'..,.;'" many difktc'" 1)1"" of hip 

~ po>I .. "',.,.....,.. .. itll no MOSFET r .. 1wn '" -..: , ..... ,ho MOSFET ...... " 

c .. bo uocd '" ",,4« tubn p<,.,ormi", .......... 1'uDc:,.... T"" __ • Qr ,"" 
MOSfET ... ""n ,~ Ie>. ""'" ........ imit<d lift:<"", W"",, _fly <>p<r>I<<L ,,-<, 

I"""a" diu,,,,,,,,,,, and r ............. hml speed. Thi> ~""'. """" .... for (01..,...."" 

yeI"'bo.~ 



" 
1,).1 w",,,b.pJ/foo 

Wloen""", ,be .me. <O<\fl~ of """"" MOSFET. ,"" maitI concern ;. 

r"",;.., .... power MOSfET. '" all tun> "" ...... """"...... llois is importaI>< (Of 

liooarily. S,- ,be MOSfET will bt ia • Iino .. rang< for p« ..,..... vol,.. l ... aIe, 

Ilw> 10 V. in ",,,,,raJ. 'be de';" pcoccdtR cMm in 11", ~iouo oe,"'" ....... be 

modifocd. This ""' .... "''''' 10 V fa< ,be rna.<imum ....... """"'. ,ollac< ........ ,ban the 

20 V l)'lIicolly ""'" (Of ow .. """ """lic .. ,OM. 
1,J.1 C.un~/O .. iIl_. 

Bee ..... oyp;eaIly .... ~ Iookio, ;nIO .... IOUf<C _ indue"", wh<~ 

dri",. ,","b. "",isoM: Iood ond lho ~ !roki.ol into ,be dnU> of . power 

MOSfET Ioob <>"ao:;'i~ ""no. opc"';"" of MOSfETo """"" '" e ........ , .. , on ,be 

0UIpJ0 puhe, One ooIutioo '" !hit probkm is to add ...n.. late .... ;" c to~. II>< 

"",i", (JDwc" ,1>0 Q of, ... ~ <i«";'~ A b.ft<, -..;0" is 10 iMur< Iha< tho:: pO< 

nplI<iton hove. ""I)' coed vou<><I conn«:, .... lind ol>oo1l."d 10"" .... and 10 insun: IhaI 

tbe MOSFET."", "'<fY d" .. ">1:<'110., Lawcrinc Ihc iDduclaDi:c p""'"'' will p.rsh tho 

"'_ rI<qu<<><y..... TkiI eombin«l ... ~h ''''' _. ~'-'< P"""''' i ..... ,;,cui, 

.t....1d bop ""'1"'1 from becominl , problom. 

• •• C.p.dtlve ODd Resiotl ... 1. .. do 

Tho I)'p< of Iood driven will in ",,,,,<*l bo u .. do.:id"'c f",,"" for ,I>< P""'-''' 

MOSFE.T used. For. reWi .... load oIuno law is UO<d 10 dco:nniDc ,be pcak c~n' 

""",,«I. Fo<. <opac;,;"" Iood I • ~ is used 10 <I<1<rminc: ,be poak cum:nl ncedod. 

for , .. ",plc:, ir. 10 "F Iood is '" be driv<n '" !.OOO V ;" 1 '" the '"""'" ....,drd .. 10 A-

ll;'. rood ..... 10 puI' rni>lo< in .. rio> witb, ,,,,,,,,i'i •• load Tho:: "',;,,"" 

lid"" '" domp ,10< ri",,,,,1h>I mip. "",ur ",10<. 'cnn«'"" '" Iho "'I""'''''' ~ • 
.. i..:. The: val"" of,t.: ""''''''';. pi<k<d ""'~ ,hot ,t.: ocedo::d rit<ti"", it """,h bs ,han 

Iho 2.2 RC rit<tim<: O5OOC0ated with ,ho 1<00 ~ and load '..-;lOr. Also ,ho 

... i.tot help> prole" OC.i." ""'" ,i"un desItu:,,,,,, 0( ,t.; b$l MOSFET in ,he _k. 

In 0It.:, word> "0<'< ,he load "''''''""''''' and ,t.: in"""""""';nl iftduetancc f""" • 

'""""'" ';IOui' ,t.; "'"""'" MOSfET "'"l' dri" • >Itor1 d"u" durin& .... ",h,"ll. If ,he 

MOSfET ....,k is driv"'l: 1 kV inl<l ,he '''1''''''''' Iho " .. II,tIl cum", """",,d b¥ ,he ta>I 
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" 
J1£ ... - ILe.... NOOO tho< if Ihio -..: , oormaI ,~ I,,,,, ... 10:", .... 

~i<ODte and ~. 1"" ."'ion wen: ._ ,be DIU'S w<>Jld be ,.,," If .... 

dtloy is 20 po/..mioo (Oft< """.iDo <-iDf; of • .u..k: ~ ODd diodo::) and ~ is 

_ 10 cloaq:l: • I .. ,;..,.;".., pulo< dolo • 500 po ..... im<, ..... II l<elioM "'" 

Ked«\. The; DIU'S c ..... iB<rnKd by Biq: IarF voIuc iDduclors or 0<1«;.;'" • diode 

... ;do. Larc< e .. _ e ... 

•• % ..... 

' - , -
F_ J. _ .... If'" ..w." ............... _".." __ ....... _" .. ... 1M.: _, __ '''''''''''..m-..u.. 

This pcrio<Ii< ._ ...... B,.. cutoff ImJurnc:r {22-24}. r .. cr..:m by --.1.... 
' llC_ 

Tltio <UIoII" frrquoa:y puts .. "fIP<' I;"';' _ .... DIU'S. no ~ M<timo .. '- -

0.351f, ... be B~ ,...,If fm,u<""Y. and .h<to: ",ill be oipif",_ rin&ina" ill ,he: """"" 

""It<. Wbc: ... ~q; .. i~1>< lhill riacint: <lI/iI be _d '" 1'''><<* IarJ<r ..,.,1_ 
.. ~ ..... ,be. would be ><hic<ld iff, wen: "'" .... domin>nI .ff«~ 1ft ", .. t1l, far <I .... 

""I""" .... .,.,..,.. ..... im< IIIoukl bo: at _ twicc ......... '-

A","bc:, .","",m is .ho dio:k I<Ti<> raislat>« and julie."", <:opoo<i<aacc tim< 

c.-.-. Tho dio:k ...... ~ c"...;,.. of "'" ~ c<>ab<t ,...;-... and .... 

'""'-e of ,ho ]'PI)' <loop«! ",,po. .......... ,he po ..... "'!)'1X" .. mi<_","- Tho 

.-.,. ............ is typ«,.n), """ Iha" O.l n .. hik .ho <nis<an<. of ,be 1,p.1y dopod 

bulk ""ion it typic.11y 1011. Whe. ,be diode copac:i<ancc is 20 pF • ...,.U ligna) timo 

eon>IMI of 200 po is iDtr<><iKcd. I. pn<1io:< .... dio:k <UIOtf """"'''''1 ..... 1,"1e: dTc« 

... hc:. I.bo<pc:IiiJII hi.b voIIace ';paIs ..... 10 "'" ...wI .. "", of .iun<'"'" "-iI:m« (0<1 

,ho -. of I pl') ... 11< 10,. ..... '"1< po;", of"'" pube. lice ........ fniiI>fIU of" .. 



" 
!ipl1y doJcd bWk n:iPoa will .s.:.:", ... willi ... ,," ..... reveno poI<DIW .... pncticol 

lim< ,""""" of .... _ is 20 po. 

0... pn<'io<aI IiriIotioco "" ..... ""'''''"'''' ...... _ """*'" of .... diooIto 

..... k .. difl"ICWt 10 flDll diod<o wi4 btcoI<dowo pe>I<f ..... U kV...t. Iaw .. rico 

"'.......". Tho put.. """<lint: <>II .... Nt Tl ",<>d 10 110", .........- and Mci"Io n.. 
.........- <on ,_ II>< ~ial "" .... liD< 10 1>0<""", I<VCnllluoodrm voIh lorg<r ,ban 

.... iBpuI oipak. The: rnuk is ~ .oood do __ .. ....no... pooaIO "" .... 1 .... 

Whc:. "'is "", .... 10<",,,, .... c!amac<d diode 0< _ .... be d;fl'o:uh. 

,.~ 
, , , 

... ~-

,.~ ... ~-
., 

F __ •• 'oJ a..-..._ of ... ___ '._"" ... ,~......- ....... ow./Iv 

--~ ..... " ........ --. 
~., Ilfti;DIDI. No ..... blK~. '0 ..... MOSFl'T Dm.,. 

So-.",r:>l of .... p.m. ron<'""'" prn<"",d ;" Cb¢r' "'" .......... "" dnv<: ... 

11> .. ;,. duo 10 "'" ""'fI1i<.'Y of !he .~Iw:: 00'''', on",,"...u.c di .. """ ,..........,.. 

'>n b< _ .. " "Il Th< _boe k 10 th<o< ~ .. more: <orrc>li<*<I circui' dc;;Cn 

.-I .... """d b ""'"' ..... on< ouppIy ___ 

f""" the di><""";'" of VI< dm .. ,It,,, .. ,, I''''. in CIo.apI<r 1 .be peak .aI~ 

_lied 10 .... '* !cod ""'" be ~, ,w ~O V 10 ...... <$ ... _""hI.' 1;""" Thn 

m<MO"'~' II .. _""""" cru.k. -... """ of ,_"','c ............ , ""'" be 

....d '" ,h.oI v,,"," ,I>< OOUI'<C 10:0<1 inductao.t< dr.", ","" d«", ... d d", I "'" •. .,.,~ is 

bole.... 10V. 
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" 
a Iarr: cu=ntlo I\,w i~ 'h< "'""'" jndu< ..... c ""'pinllo 5p«d up ,ho:: lurn-on. No« .. 

DO lime: ;. ,he 00""" 11IIC-..,.,,,,, vokA&< .oo.c 'be: 20 V m.w1llW1L 

Tb< dIi~r sbown;' f'JIlI< J .....,.u well for ~. power MOSfET 01\, but 

do<t _ work ....,11 ra. lurnin. "'" MOSfET off. A minor itnoc< of <hia driYor willi 

_iIc ""Wi!), MOSfET ...... auppli<> ""l' be: Y><d 10 tum "'" power MOSfET g/T. 

n.: adv_ of ohio type: 01 cir<u~ ;. thai very bilb ~ _ puloo:s ,on be 

_ .. oed ond the.. ,,,,"coiled ... ~b . 5 V puloo. 

I i '" I 
I 

......... I 

Fir-I· v",."..~ "''''_q{."..~MOSFET. 1 .. 04I/y" _ __ ~ """ .",,, 
n.. JD Vpo/u"" "'....!r.,.uw~ 1noJ __ "" ''';_~'''''' """'" 
,l/OS1"u .~OftU_"" __ ""_"_'_IQV 



" 
Chapler 5 - Expuimental Results 

5.1 _ .. _ 

Tluo ,"-< _ IIIc CiCjlClia Dr raub of 1M ___ no <1Iof>o<t 

dirk .. r ...... ""' .. _ .............. io ..... jo io boo«! _1)o .. 1nIIIIo f ...... 1ft ......... 

_ .. buik -..1"- no -.;po 1ft"'''''''' _ ... -.. ...... """'" pn:..-d 

ovI;". TIIo ,if< .... ....,... ... ori,;n.J ...; _ .. plok<d 10 ....... , ..... cc .. nl 

OppI .... iono .... pawn MOSfET. '" .... deoip of ,I«""";' .... clcc.""",,;. i ... """"nlL 

lid"' ..... ;., , ..... circuitl wet< .. oid<d by k«piJIllnd k.llh. ohoft. A"",. power 

diooipIo<I .... \ow to""";';' ll!o::rmoI proXok ... 

0.. 01 tho ..;0. odv ....... of paw<' MOSFET. it 1M. liourily. no. r .... 
_,m .,.... .... .......w. width SIlO v p.oIK ,. .......... n..idI/o io ~ by .... , v 
....... _ . .... po. ................ 1o:ow -... puIoe .. _ . 100 .... _ ........ 

~ ... __ 10 ok ............. puIoc: _ ...... "'-"',... .. ......,.,. To 

,lIMp .... widtb oflll< pub< ........,.. c~ ..., np 01111< puIoe .......... Iia<. 

$0< ..... U ..., M ~ IoiP<r -... pull< __ no... podoo: 

__ .." f....:itll """" ..., ~ ""'" io cl«, .... ""' ... [ ll~ n.:.d/o 01110< pWi< 

..... _01 .. ,_ ._ "" be: ..ned by 1OI\ow;", IIIc .,,""""", pone ...... io clo.opl<. J. 5<._ 0("", wi<k"" .. d .... old .... <0 ............ _ of" .. -..1 .. ill ,hi. 

......... ,"",. t...n publilhcd by ,ho _bar .Io<wllo .. (I"II~ 

!-2 V.rUbl. Wldlb Sq., .. w."" 500 v hIM C .... n, .. 

Ik~ _"" ... '00 v voNbic: ...;dob pod ...... ....". OppIic ....... of llIi. 

1)'11< of pub< It_ ... iII be dioc_ MM)' pulO«i _. -.t ....... ta. Tho 

Iloyno_ io • cood ......... of. tube _ It> pac.- ... .,. loop ..... ...d'.,. 

~ n. ~ 0<qWIn • !Up _I dtn,. -.a. puI<1' IlIaoo ___ Iouodrcd 

...... _ .--. U ......... _b ...... ~ "" Of byrftoa ..... 'fllllio: ........ 
_iK .. _ i •. , ............ '*". Th<MOSFETcImw •• "",,,~_......, 

• __ ro. ,lao dn ..... oipob. A_, 0fQ ... 1ooft: ,~ """" p_ 1ft»' r.od _ io -.. 

p ............ 1un.1 pIaoc ...... --or .. , (MC~I) ...... Tlot MC~I ... dov ... ",b"b 



""cd" ..... ond """';pi'" .. iDcidc", clcc'lUII pco;Juci", maIO)' _ .Icc........ All 

MCrl """ I>< I>ICd ... hip oprcd ........... fA ~ opocd ~. Tho pu,,", 

F"" ....... it .. .., I>ICd ill beam modulot ... expo .......... [S.6~ 

12.1 ~c...tuddl'_.lfOSFET, 

'''''''' I ......... ochcmolic diocr-n or. puloo F ... -1OIiDf; c __ I<d 
J>O""Cf MOSFET. 10'11 ond M2 (l 4J. Tho _ or'hiI &<_ ;"'0. ~o Q loo.d is 

...... ia rll=' 2 ....d 1. Tho Ieadin& .. lnII<iIioa dur;1oioa il 2 "'" wllilo tho lr:Iiliq 

cd&< ........ ;.." dwoI;"" io I.... A ~ _ cOIIr"""";..,, uoiotc <he IRfMO 

." 

Dri ... modeled by 

" 
Oto20V r 

D5OO26 

-+V"''''P ~20V 

lN4141~U ,Q ~ 101<, Inw 

'''''Hi~ 
9;

"11 I I tV 
IRF510 

-+20 V 

,,_ 1 . hi .. ____ -w __ £7, "" DSJY»6 b • _ 
__ p. .. __ IIOSFET. ""LlSVOZ';"~,,".lD~ __ "'''' /Q ... -. .. _. 
oloool pcodIoc"d ..... ~c hin' """. of II .. ond 65 .. fOl" tl>< leodi .. ...J ,";1;"': "die' 
~~Iy. The < ... <>do .-,,;c.. _co <he inp.o <_ioo..<c which ..-< I>< 

......... no;, is o<,~lnIw:<I by ( I)"", .. ...J dn.;q. k>wnbrc-" ~ FET, 

...J ,Iua k>occ. inpul<",,",i<M<e ond (21 <I,"" .... i'" <he Miller Off«l 

Tho """ ..... of the circu~ .... follow.. Tho <Inv;" ....... ~,,,,h;'h it 
,.."..,J.d b)' <he (1.20 V "'" It .. _ wid\ 10 Q """". ~<', owil<lI<S OIl on<! 

... O<CO:'n_" ...... ~:O .. _. , ... ,,_ 11\ · ~I~r ... ~"_ .. 
"i ....... ,.-. n.._ ......... _ .................... __ • __ 



~ 

..... <IwB;~C .... iop<.O eapa<iw>c. of 1.11 (~lOO pf) Ihmugb It, (10 n~ This " .... 

"'" dtaoo ."",,01 ofMI 00 it.: ...... If .... dn.iD poI<ltIW orM I is 40 V, Ml will ...... to 

...... "" ~ [.wI< 10m. .tie, ,II< dn.io CW'I'<D' On 1.11 u.:",..., .. E>labI~. 

lot&< dn.iD ".r",'" .. 1.11 b<fORO IoU _~,"". "" <all be .... d ""'""'" M2 00 . ... i«h "" in 

• ,;"., limit<d OW_i......,ly by (ho do:vi<., 1<0.1 indu<1an<e. The: ,OSI for raslc • 

.... ~,hin' lim:: is ""'g<:< ""'Jay. The ckby bclW<Ctl MI turn;., on .,.;1 ~U turninJ: "" ,on 

be od,;.-.J ""'" V _ C<IIIII«,inC ,he diodo damp to ~20 V. d ... is 10 ,he: Bille of Ml. 

,i, ..... """"" .. """"" in r,ilW'<"~ . 

Tho ,.,.in ,....., of r.ilu"' .. .,.,....a MOSfET ... p<,f""""", of ,he gal< lOUr« 

.. I""" dioxOd< t..)'<1, Thi. f.i!un: o<cun .. ho:. ,'''' II>'" ..,.,.."" poIen,;'1 •. " .. do "'" 



......... f"" ........ spc<iflC.uo.. itypi<.lIy !lOy)" For .... <ircuit ....".." i. r.CIR 1 .... drnn 
or!>ll oIoouId 110 "' • pal<nliol on . .. _or equal", -4<l V. 

~'."'-"_""""""'''h-I '''''~ ___ .'14¥ n.. __ ..... " .......... ., .... _ ........... JD.-...... .......... __ .,ilJ. 

1 1.2 S_ . .. z A~cJ),iJ 

r.CIR 5 ........... ~ circuit m<><I<l fot .... "imUo....".." ito ('CIR I . 

The ' l2IIICCX>du< ..... e ;. ........,d I"" .. rOO" <o<b MOSffi """ ill ,1nth:>Id "'~ 

The <>poo<iwlCu on: -.I"" .. Iiw''''''" of >pp!iod ~ buI for Ib .. ....Jyoio will 110 

~ ,.....uno. The vol..,. 00 .... dt::Wo ofMl &1\0:, _ . it applied .. ill 110 1;'-':' 

'" • r ... onI< •• b)o ,110 ....,...... cj;.dioo of t ... ...t t.... If ...... two ..,.....,." ...... 

~ ...... Iy lloc wn<. ,his .cllaC< .. hmilcd b)o ,100 bn:okdowoI ~ of MI . '" 

_i ...... 1y 100V. 10 .i""', '-' ,100 dOod.,~" _ '" _" ........ _ 

$;0, .... no« or Ml. 
Tho ".m:0I _i .. it> ,Ioc poi< aIIc, .... i"' .... ..u. pb<c it 10 A 1500 VI'" n~ 

E>Ubli>Io.inl' drnn '''''''01 or"" in M' bof"... M2 .... it<1oos "" w,1l ,ouoe Ml '" 

lWit<b 011 hmil«l only b)o ,Ioc induclmC< of its dma bel ond ,Ioc OUIj>UI,i"., <0MUnI. 

Th .. fiCIR of U ,im<!! ,100 f,,,,,1 drn. <WI<OI w .. ok",fnIi"'" 'htnucb .'1"''''''' ..... .,., 
ond ...... """'" MOSfET M2 ........ '" .... i .. h OIl ,,·Iocn ,100 pl<-1OIr.C ......... bee"."... 

~, ,boo> V .. aI.iUm<d in ,Ioc follow .... '" 110 oqu.>IlO 4 V. i.e .... ·Ioco ,Ioc dro,. of M I 

beeO<rn 10: .. ,hM 16 V. 



• 

'.' cfIlVpl 

• , .• 

.. , • 

Fr.-S · __ ._.-....._,, __ ,... ___ .. ,4w<I. 1>r 
_' u __ ~._ ...... 

"' ... .......... -. ,,"'II , V.;' 

........ F"_ ........ _-...c(Ml;.p-~ 

"",. "t 1 4 CZP&"c.., :2C..,,)} (I) 
F" ... /oo 1R11IO, C .. +:!C .. io.. *-IyC. (-1OO pF), ..... 10 n * V, -lOY. Tk 
'-;0 ... lot V .. 10 I<' Ie> V. (4V) • __ I:f U .............. 0., _ .""'" .... 
....... ...... -. ... _ioc:lIed _ i ........... _~ ,, __ c..-l S .. too" 

V. _ r"r", "V." 11.5 V, .... .,.,....."""'iq .. 1041 .. ,Il k 15" ......... C>YCnJl" .... < 

,11M ..... _01 will "" I.1J ... A, 1.1S ... Vd, o.houJd to: ""MI:. ,'''' 16 V. n.: 
......... "" "'" en.. 0( 1.11 II 1.75 III is p.-.o lly(--CC .. »C", ..... C ... :>:>C. , .. 

C., 
I 1.11' V .. · I'_-C .... C ...... Co,(I' .. ,-" .. )otI (n 

.Y_- ~I.l" ()) 
II. wee .. +CP1-I::lIOpf. I[Vd .... > 17.l V. M2 ........... "" ..... Wl"!JA-

n. _ ..... ho<~ _ «:un 10 !low .......... .-oIkd ~ ,II< _ 

~ , __ . ...... . --. ... (50 OJ(C4Cl+ C.a!~ nr.. ....... 1IMp ... ,0 \Ie 

_ k .oooc!o .... "'" .. ",,-,, oLe .... c ... ........ <04 ...... 01 .. "" r _ ..... ..... 10 

W. ,_ v" .. ".u by 



c., ._ 
" ' c c .-. 

~. ~ 

U AU kV '.lso<;.D .... 'or 

«, 

r """, 6 .-. • poWoo .......... [Ill d<sipo:d ....".,..,. .... m<lbod ,;.n b 

_ki", I>IOSFET. ;" 00<';"" ~.l. Th< tRfIl40 ..... Cis> - IlOO pF """ eM - so pF. 

". ,w , 
.~ 0 

,~, 

~ 
, 

~ If M~C 

' W ". , 
lJ.~ 

,. 
l _ IW 47. 1" l M pF 

f;if: ~ lfM[ 

,W 
V ". '" QI.l-" 

I~.' 
' ......... :.v I. M., , ,. 11'''''' V 

" , Ql, t 'OflOl 

, 

, 

... .. ~rET .... ,RJ"" F_ .. 1'obIr-- ...... ~ >IOSTU~ (}/ .. __ .. ...--__ 
c ......... ____ .,JiI...,.~ 

Sinte .... dndn·iOUr<c ..,~ of eacb MOSf'E.T will <bane< by 500 V whik .. ,he .. me: 

Ii"" .... 1>'<-""""< Yo/lae< ...... _ u<eed 20 v, .... ""'- pia. Av, ;. 

~!y lS. Tho .quivaknl, ... ·1QUtC<O up",;u"u of MI. M2 "" Ml;' ~soo pf 
(1100 pr + !s, SO pf J. for ornplif .. , ct ""'" <i<sip " '10<1< .... i'" Ii"",",>, ;. ~ 



! 
f 

..
 n

 
l
P
!
f
H
i
n
~
 

!;
 

· -
II

 ..
 !

I
~
t
 

. 
I'

·"
 
l'
 

! 
>

 
. 

=
~
:
"
I
r
 

~
 

11
 

j
,
\

.<
--

l 
• 

,q
 

,'
I'

p
't

H
! 
"
H
I
'
~
 

~ 
tq

ti
<

lt
h

i 
" 

l!
 1

 
... 
1

!
',

t
d

l
 
~
i
!
I
;
;
t
r
 

I.
 t

 
~ 
l~

t·
[l

F;
dq

{~
pn

 
• 

• 
• 

• 
l 
I f

 
~
~
,
h
i
~
q
r
j
t
~
t
l
~
j
l
 

'I
 

. 
I
"
·
l
'
·
·
i

·
~ 

. 
" 
. 

'I
il

~ 
·!
tl
li
rl
il
ir

~ 
· ~ ,

 
• 

• 
: 

i'
q~

 l
il
' 
~q

!t
· 

~ 
• 

~ 
I 

[
.
 
. 

I
',

·,
 

fr
d

q
· 

~'
I .

. 
• •

 
• 

iI
 

I
i
i
 

• 
'.
'.

 
i
f
>

' 
f 

"
P
t
'
t
'
r
~
'
 

ft
 •

• 
f"

' ,
·"7

 f 
• 
• 

,"
,"

if
 

"
.
 

• 
: .

. r
r
it

 
'.

ir
o

 
~ 
. 

~ 
i 

q
p

 f
.l

{ 
P~

t.
~ 

; 
~
 

l,
 

:
'1

I
'i

3
.f

 
~ 

• •
 

;'
~'

 
~
"
q
 ..

 rI
H

t 
~.

 
1 

I 
.f

l·
r.

· ••
 ·

ii
 •
..

• 
~
_
 



" 
, ....... _dod w,lI ckl<rmUoc:.1Ie: 'YP< orMOSFET uocd ",hile tb< 1'1'01: voltaJ< n«<kd 

",;U dcl<mIinc tb< ou:nb<, ofdcvi<cs. lD.be ~Io pon --... ~ IRfUO&. ... "h 

SIlO V -.:I J2 ... ~inp pn>"id< lhe muimum -mer IbaI .... 7 b< uoed rOf • SO ohm 

~ 

fI""" 8 r.hows ,he: basic ",b<mooic: or. ~ MOSflil M .• , .. boN; (11), Tho: 

_, Q(MOSfET. _d "'il! ............. "'" ""'p.!I volta&< ao: ..... !hI: load. Ideally if 

.hr<c MOSFET. ~ "",d.""" tb< """"'" """,liNd< ill 1.(V.J. ... b<n: V .. io d .. supply vel,.. Tho ~ 01 is op:r>O<d .. OII....Janebo.....n.o., Wb<n OJ iotri""mi. 

;, ..pdt)' ' ........... ....,... '''-~ of loll ,....me tb< dnia p<>I<.n.J of loll '" 

<1wIp Ifom V .. 10 ...... nil;" !11m <M>ICI tb< _ p<lO<1IIiaI ofM2 10 c~ from 

"fa '" ·V ~ n.. lOUt« J>OI<"'iaI ofM) cb.aop r..,." lII<I'O 10 .W .. ODd 10 <III _. ,ho 

Ii<><. n.. ....... ,_ ............. <Wiklt.iac it kopi:IJ .... p, .. ""ial dirr;, ...... "" ......... tb< 

pi< -.I -= of _~ ).lOSm IxJo.., 20 v. If tb< poo-ooun:e P"'<",;.a ........ . 

.,.." 20 v, _!Uri", of tb< 5;0, , ... n..., mot """\If lead"" 10 Moom f.ilure. 

Sm.:e tb< ~ .. RJ ODd Rs .." b.rJe c~ 10 tho , ..... ,'iYC "'.,,,.,.,,,, P"'''''' 
;" ..... c;"''';' tb<y will bo i""""d ill ,ho: rona..;q .....JyW. 

Tbc: dkc.iv<: pIC-""""" ,_iuna: of any MOSFET i. "run: I is &i><:n by, 

" C ..... . C ... ~-C... (ll 

.. be .. tbc .. "Oftd Ie"" " ,ho Maler c>pao:iuna: 0IId ,110 ,ff« .. orc. 1»", b«n ;I..,.",j. 

r.,.. MOSFET M2 ill. fo""" &. c>pao:~i .... oIIq< ...... ;.1<, <><is4 be ......... C ... and C2 

~ _;0..:10;"" Tho ,""", oro it. _tminod by 1-"";.., 20 V"...;......, between 
lhc pi< ODd """""'), 

'" 



.. 
" bo:: .. f. V~ if tho 'bane:;' <be: ~ poI<n<,,1 ( ... v~ - v,J QfM2. Fo< Ml t.VQ _2·,). 

V~ '" rOl ' ho ..... Mosm ;. .... Marx ""'"' It.V .. - (N·l}<lY". S;IOCC :.y~ is """'~ 
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" 
u ..... <qw<ioM (S}-(7). M...,. bW: cin:uil ,aa be d<1ip«! uoina _. MOSm .. 

Rnioaon Rd. ~.-I Rs or< .....t '" pmvido • cit pooh ro. ~ Thco< rnoot<:n 

_ the draUr. ofeaob MOSfEl .. V .. ODd 11"' .... ODd -=< .. ~I)I 0 V. 

Tho:: ....tue. ofRl. 1\1.-1 JI,d. ... oyp;eaIly iII.be ~ or 0<"«n1 .. '" of~ oI1mo. 

Tho:: ....., fo<lOrO .. hioth ""'" be --'<I<red ... bc~ .. I<c'iq Ibooo .. Iiowoccs ... ,be 

...... , .... '" lhtoup tbc dI:.i<co MIll tbc ...-of ,~ .. 1000 llIroup.beoc raioIors 

durinc ... iI<lUna. Tho 'CIIIpl;q upo<it<n Co ....... be Lore< ............. Ie> tbc upx'olaao:c 
.. nch _ I>I><k '" p<>U<><I (r"" dTwi., ,_ ......... __ • ill ..".;.. w;,t, Ill< 

pi< upo<i<oI '" ~~ in ood<, rOt C. 10 """" lirt ... rr." "" ow;"hin, bo""_ior. 

lo U A. ~"p""I.M.",htrl~/I'.,",MOSFEr. 

U ..... tho pn>«<bl: liven obo>, 0 Mar>. bonk pube "".,nooor w;1l ...,.. be 

cbipod. fl, .. tRF740 P"""" MOSfET ....... d with. WIII2F ouppIy of ~lO V. Tho 

IIlJ'7<40 ;. .- .. -400 V to...-........ 0 A ..,a p.I'",d """"... Tho::....,.."""", 

.. "Kiwi« ;' llOO pf ODd ,be <hm-pI< "'pooc:i<oD<c io)1 pF. SinDt tbc chi"""",,," 

poIt"'isl will clwoct by 4OOV:and tho , .... !I(IUIU pao<ntW ... in <!wi&< 1»020 V, ~. 
20. U';n, IS) ,be dTwi..: '* oourt, "!,",:ilM« ;. llOO + 2G 37 .2000 pI'. l/sUIc (6) 
and (7) tbc &>'< ,_iIon -. C2 - 100 pF. C3 - SO pl', CI - Jl pF and" _lS p~'. 

The: biainl m<i>lOn"", xk<l<d .. ReI - SID k ond RI - R.o - !l k. Tho:: c"","-u" 

UPKiIo< Cc - .700 pf. Tho:: .... '-hc: """"""" QI _ ......... 110 V ... tbc 

,_i<.>not CI ;. 470 pr. n .. ...... isd<!<~ by """'.., tbc .,"""""he ~ 
... p<Tfec, _",h ........ i", • ,"patio, .. ~ d ...... bo: .... «~ Cl ..... ,1>< inpu< 

,~"-~ or 1>11 (2000 91'). Tho:: _ or,bio ""he CO",,,,,'''';' _ ... fiE"'< 9. 

Th< ~Ii<udc:"",;, -1.800 V (16 A)""" ..... fall 'i ......... "'PP"';""",1y 1 IlL Puhe 

jilt<, ... ""IiSilllo. 

kl<ally • 2000 V ""I!II: ......w II< ;<'0<'*<1 ............ '" 01>0>', . TI!IC "" 

'"--. of ,.ch MOSm .. ~Iy <III< oI!m, ... dn.i" NtT<1II or ]o A. A. 

,I!IC dDin CUlT'<M i .... "'_ r..t1!lCT ...... on rn",-, iBctnO« ,_otially. TIl .. 

.............. "",',n ,he: ou<puI ""'I'1,1Ude '" • ,'u... Ie. oh.o> ,I!IC ..... 1 _pol ""'I'liIUdc_ I. 

,h .. ,.umpIo • $0 n _ ".,. <In,',1I, _ .. ".f ..... """"""""'" "",,"",«I he:n: un 1>< 



" 
I(Ipijcd .. "'1 .",. of ... n. dtoiop<t _ ..... , • .... pull .......... "'" po>Ir: 
-. ........ _ ~ ... do:: __ n.. pt. _ wiD ...... _ .... I\'P< of 

~ MOSflIT _ ..... '" <II< puk -.. .... 11 "'""a ___ ...w.,. "'" -
, .. " . 

no. _ • .....,. io ...................... lOt _ "",0<01 oipaIs willi "me 

tn<>IuI,- do«'I ...... ""'" I pi [19~ TIoc.fa!< <>m<nI ill '''', t of .... _:ok 

IIoho. ....... p .............. "",,,,,,buuoc:l "'* ~ ........ r ... 0IId. c ...... lOt oadUoc 
,II< .. ",lob (r<pl'O IO~ I""", lichI ...,kn lbc: phooocOlbodo ..... Itno_ •• 1« • ..,.,.. 

Tn .10"""" "'" .... I<noocd ___ .... -><io or ,be -.... IUho .. ry "';':i<.Iy. Tho:: 

.k< ...... be... _ .......... "'" ... nw .... pIoIe< .... 0IriR0 .... ,. ,h "''"''-

s-c tho pi' .,. ! ,. ... dl ..,. iI!",,,,noo:d ro. • ,in: pcnad ",ho:b .. Iotc ~ .. ,he 

.......... oopoI;.pmo.-..._CCD<am<n<>< ............ r.t._ be _ ............ - 1100: ..... .......,. ot .......... is .......... II)" boo< ... .... """'" "mo:, LC., .... 

_._ ..... ~_ .. ~_ ....... ol .. :' " "''''''' ...... 

""'- • _ •• r_ 10. 0fIet0 • .- .. __ • _ ... ,_ "","" .. 

""'_ ......, li .. ..-.ry l1>li '1m<. n.: c<>lllil ro ........ pn>oMn ....... "h .. h ... 



" 
oera of ~ (<II" ruWlplat pubn t", oIowc. IW<CJ'Il oc:paraI<d by • _n lim<. 

Tho:: oipaIloob Iik< • comb ond lIM "'" "'...,., I'ot lIlo ........ 

Tho ~ 0< --..;.y, .. r.,..,... ... it ~ by tho ~ of Ihc 

IlIak. for CUIIlI'k. ..,.,.;.tot • ""'" r....ctio6, 11(,). oppt;cd '" ,be __ ''''''''* • 
wbcto !be: '"""'P .......... 1«1 IWfwoy -.. "'" pi , h .. ....... W. will raced • 

"lUI< .. t.i<b it bI.o<~ ("" oipa! HJsls) .... ;1 ~ "' .... "'" , t , 'U on<! ..... """'" 

._ 'iIi'" ~1 t", "'" ",_of"'" _(r~ 11(.)~ r""", l:(b)_the 

__ ob<aiDod ","",' comb 1<""""'" """ (""", 11«)","", • romp. 

/1po1'·~""""""'-

A~ .... IUI fc-.., of ...... <Uk <>m<n ...... ~ .....me, of iadcpc:D<k1ll 

dol> <~h """ <.aa be .. «>tdod. for. _ lUbe _.40 IIYI!. d ......... ,.,'" 100 

.Iwu><" of d>I:I , ... be ~ Thio ,eupIod ... ~h "'" lots< ~idIhs ... ilob!< will 

"...., "'" _ <Om<n "",fu1 fa< ~ ...... b . ....... lipa!o willllatco boadwOltbo. 

rot .UMpI< ..... 1 ,;",. .I«tri<al _ill<>o<q>< w;.t. . Mndw;.t,J:, ""...,. "'"" '0 Olli: 

<011101 be bu;k _. Moo:Io-Z- .... ,,, ... , ..... "" _in • ....., PR>binI ollCo «>I01d 

b: p:nO<mcd lII'Iizinc ,be I'ockl'sdkct. 

Thd ........ it _ ..... d..;.t. tho _ ,I<=>n'" ( '*"!> boood) ponio. Gr,lle: 

.".,.., , .....,.,. TIo< ..,,11«:,.,., pIaIcs, _ ... fl&Ul'< 10 i0oi: liltt H,,-;"" of ,~U< 10 

pf (typKaI"'~ full delio""", i.e .. "'" '''Ii.;r """i.rd 10 """'" .be .1«""" 1>< .... from 



.... ""'of .... oubo ....... _ ~ _""""Iy 1.'1 kY. l.iliallylh..1odmo 

be .... ;, _~_ off ,be 00=" .. ,be lOp by ,ho: oppli«! ok """p pI>« .oI!qes. 

Aile ..... _ ;......p.~ ,ho: .1<,!roII beam sboukI be pooiIioolaI off .... ICm:D" .... 

_ of .......... and ho:ld .... '" "" .. cctUia ,im:, This """"'" !loot ......... ~ 

""'" be tarce< chaa ,ho: 1.'1 kY r<qUimJ. fot I'ull "'11.«""'-
To dale ...... ~ ~ D· ........ """ -.. ba"I: bo::a I<ncno:tl ...... 

•• olaacbe ~"'""" [20], A.olaacho .............. "'""".", ...... ;nc .. and .", 

diffculc to desip with ob: to <tptO<l><ilOlity, .. liatOlioy and <lability prnbkmll. Exl<nW 

poahc ... ""'" be _ bo:: ...... of "'" ...... ;".,.;ty of .... ~be cimoils. 111;" 

iDcrao<l ,he "'" ond '<IIr4'l<oUcy of .... ""- circui' 0IId Ii"'; ...... ~I< ond """""'. of 

diff<"' ........ p'im<. 

., 
= • £ l 

"' ,.,...11- WJ�io>o_t ....... ___ .. ...,..,."" .... _, ___ .u 
¥PIw. 'blopeaI_~,... ... ,...u_..poJ_I<I ... _ ........ .rr- .. 
_ ...... n.. .......... __ ... __ "''''',..,.,-....-.... ""' ...... " ... loP ..... ...n __ ......... .rr- .... __ 

The "";p ~_ in .... ~ of !lois ",.,.,., ..... P"""'" MOSFET. 

which.", "",nooed !;no=1y .... ,""""'" , ....... is &rn<med ond >pplicd to ,he d<fk<,ion <_ ........ Tlois pttooi><n. I;"' .. ~ """- b<I-<ou. ,ho: 01011«,;"" p...... Thc 

..... ",. .. ,_toIlrd by .k>nrinc ,be mapUtook of ,lot cum:OI _ ... lUch .. 
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" 
o..e ......... ,If<"" bow<k _ ;. pia« ....,. _ be aI;pod. Tloo doloy ""-_ 

... _ ;,. odjooAcd _ ..,0 .. doc ... ot .... _ n.. io .. '....piohcd ....... ..." 

Ioip voIo.ac<_illoo<opc: p<Obn(1oodiacol~1y I pF.",,1». EM:moId<Ioy" 

oddod ... """" •• d .. IDk .0II1*inI .... rid roinll on • .,. _ T"" I1I1\1II on: odj ..... d 

10 bovc ,110 ....., IIop<. an. problnn lIoaI aiIIS ;. ,bat oI!hou&b .............. of .... 

_ <OIl be odjuol;cd willi tho oo<il ....... tbe: octuaI """"P limo ....... be InC2lIEd 

1IIi"I'" ..- ........ n;", ......... b)' ... PC """""" .- b "'"""" "'" boom off 

"'''''' ........ iL, .... <10>_ ~.,.....,.w""" ... _will .... ''''": t " "'~ 
,... __ .... DC ............. V~ ... _ ....... _ .... _ 

.- n......, ;, >imply • DC ....... -' • MOSFET __ .. _ •• 100 _ <OmCD 

io triun<d. .... DC volta&< io 'l'Plied '" .... P'< ofM1. 

" 
" 
" . " 

L 
•• 
•• 
•• 

"V '""""""""""'"''"''''....-' 
... , .. , .. _ ... _ ... _ ... _ ... o:D,...._ 

n,-IJ' ___ ~_<1_~'" 

n.. ".,.. ;-"'" ,unbul of tI .. ""V' ... Ii""..;.,.. Nonli .. ..,' ... ,_ <rr<>f'I 

oil ~il\Ok .. ".n .. '<rnjKnI ... f""""' ..... ConoHk,,'" "f<M ....... '. I. r.~ 1 1«~ 

-



" 
A"y a_onry ...... IWr1' will <MOl< .... -U 10 bc«>m< bri&ha<, ill 00< pJac< and 

dorUt iII--"'" affcctin, _ .... an>pl;,.,o, and 1m.. ~ fi""" 11 ....,.,.. 

<be: rauIoiDa ...... ro. .... r _____ Tho """"l' lim< io """""' ....... Iy ~ ... and 

.... IiD<.nty is I!o:n<1 ...... ~ Tbio ......... limo ..... limiIed. by tho ...,. of .... 

,.,"'-1 ~ Tho .. ,,,,-I bc>atd ecukI rrn<""" ........ k ... ....., 1;"". !"asI<r 

_ the ,. ,baru>c:1 MOSFET board. 

n.. liDl:oriIy ..... .-.. ill r_ Il ... cIt1<rmiatd """" ,be 1 Glu. cunb 

""""" i. ('1\11< 14. The lomb ..... d rodo\rnni ............. _ op:ed. If .... ~ 

..., perf«'iy ~11<21" ,he ,im<: di/T<mIOC _m adjI<CDI pcab ill r,pn: 14 ",ill be cquoL 

Tho clifl'm:a:n ill .... ,'-' is .....:110 do ............... ~~. 

for .... 4 .. _ ......... _ .... MOSFET .... .."n w;.hioo .... -..ion 

",po... AI .... _ Ij"", io ~ by dec .. ..u.c .... <WInO. .... MOSfET. __ h 
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b<yaad 1 kV. «><r!pOOC'" b«om: <110ft: dirr .. ul' 10 fIn<!. ""'" ...... ,;...,. and ""'"' 

r.akty IR' ...... n>SI be I&kc ... 

f_ .......... ill """""" <bipo ro< f.ooI<, '"""'"' .lilnioaliq ,.., dilT., ... < in 

lim: delay bo ..... & '"""'" ODd bo ....................... ~ .. borweeft "'" p""" • 

,""""'I MOSm board&. Th< u1timoll:: do:si", aoal is II> ottaia • _ <i .. : .... ...n.bJo 

from I .. (Z!I po'lmI) 10 XlO!IS ... iItI >'CI)' liftlo .oJi""""", ~ 

5.6 II. 500 .... 1.5 kV r.lM e ... n .... 
A. __ h<T~..,.,.;o". NLn wh>:h ....... I.S kV. 1 ............ po<Ioo 

.-:l,. ........ LS kY. 500 po ri>«im: _ pu/o<. The t...n.dioo<~ .. "" Ih< 

<Ii<wJ<. it """ II><)' loa ... bt<:ak.dowoo Y<>IIq< P£>I« Ihu. 1.5 kV. n.: 1""'007 Wodc 

,looK. for Ill .. """"",,, bao. ~....,... p:0I<T ...... 1.6 kV. Th< c:. of Ihc 

LN4OO'1 is <ypK-ally Il pf. Tho .rnn iDduc'-'t iDocnu.IlO the: d","", pOtbe< io 1., oiL 

TIl< _ ... ill bcccmo ...... ~ .. &oq..o""'l' of >oJ...!.'''' or U) Mlh. 110 .. 

oonapoodIlO • rilClUne of 400 po. Ben ,,>c ,hot iDduo:lOD<e ";D be"" 10 orr><l ,be 

di<do ._i ....... bdon: lbo ....,...... fleq\OOlI<)'. ""',........,. litni .. d,;.,t;..., is 1000'<1 

...... what will be obIaift<4 ill pn<'''''' 
To,,,,,,,,'bId Ill< <6ock. li..,;o ''''' tio«im: .. Ioer llYn ,lot pc'- .. NO ...... 

omaIl iId.";to,,,:< _«n .,. • ..,., • Iarc< ......... of I<C' ''''''' ........ 1o<1<d. I. """,10;1 

bo: ....... «-"'>I .., vary the iftdu<1Or v.tu. by .... '" We< ...... ~ .. tho 

bo:l>Mi"" of IlIc: NlTL III<! ..... n values .. "'" nJ. n;. """,lei .void tho B~ ,,,,,,rr 
r_ ... y on<I mi.lmi>::< ,"" .oumbc:r of -. ~imi 

rOO' this &sip 1 oil illIO«lbe1wwB ..... Th< ....... I<1< ... ' ...... ""ood ....... 

onc-lWf «DliM<'" ..... or .. 20 A wa wm. n.: anodn of the _ ~ ...oxtt<i 10' 

<Opp<' IJ'>Un<l pi""" ... hik ,be: <1'_ ill .Icvao<d '" .. du« .. ~ ,_,........ The 

Bnca {,""""ncr of.1IiI """""" ;,. 1 '" 1.6 (iHi .. hicb «A,., _ to • ·1'·' .. ,.... 
.;... ..... of 217 po. • f..,1Or ofl\io'O below ,II< diod< <n<iIAiii rioctirn<. Auurninc.· 1 

"'" <opiO<, ..... < of"'" diodes;' c ... • ~ - 1.06 pP aad C_. ~ _ o.JS pF. Th .. ,,,,,,';';" ; ", . 
• onnpooodoi to • DRPS of jj.lI · 1/J6pr - J301l. O.)Spr - !~ po. 5«"",,< of " roy 

<_it>o« IX' .,,,,icon or 'pp""oima!<iy 0.1 pF ,10< ...... 1 DRPS is ~ly 20 po. 



Fir""" 16 u.o....ho input pul", (.~ A) ond tho ""'P>' pul"'. ("""C, II and C) 

"'inC SII .. <t""" ..... 100 ""'.""" =rec.ivtl)'. Tho';""im< of ,ho me""';", 'Y ... m 

.... "0 po., do .. rmdI<d .. in&.1'5 po htcidnt pub< r<"'~ ... ~~ ......... I dOode. T""", 

II fo< 'O ... b<.oo show • • m<O>Um:I ...... im< of 1.26 DO. Tho .. bIoI ...... im< of'ra<c: II it. 

J(1.26-1)' • (O.,,~)· ... 930 po. Tbi. ,,''''''<po-'< very clooel)' '" "'" ... i ....... d ris<1im< • 

....-.:1)'. (U"· SII. 20 po) or lIOO po. WIrtt SO """" .. ct""""'" odded. "'" diodo 

limitod ..... tim< ;. c.,,,, .. ,,,"'I<d llIith I ""' ....... d ~im< or 500 po. Addin2 odditioo.ll 

",c,''''' did _ doc,",,,,,, 1Ix: riso1im< coaf"""", IhaI the dOodo • .., iDdccd ,ho limi.i., 

(""tor. 

I ! , . 
Co'" n. ~t "' 

.,., 
• l/ ,,,,,,. B t" 

'.~6 ... "'" po 

~ 
, In'''' 0 .... , ,~. 

""" .j .... """ ~j ... 
F~lf· r ... o "w,." .. "" w/ilTl._II_._ . ..,..,...-;.., ... """ .. "",, .... ofl ~ 
.. "" __ • "' """'. 8 ...I C .,. ~!Q po ...I '(J(J,. ,.,,..owly. TNCO H _ ., JQ 
_ ,"'>oJ, """ C """,,,,,.,h .. I{J(J _. ""....- ><4U -.6pOO<b ., '1)11 r",.. ~'"" tM 

~ ",04" '011"""". 
Tho dooo. bcukdowo voLlOKe ..... ",no. indu<~ II< 'ho linUlin, r..,,,,,, in 

ochic-<in& LUlho • ..".,1",""", ..... f .... ' ,.;,..imo pul .. L TI>< btoakdow. volbg< of ,ho 

dooo.. "''' be i""", ... d by .... , Ill ... paulvat .... 

If.ho dooo.. ,....,.,. be ",,,,,,,,,,d from ""'it pod"" ,ho. ri><li"", p<rfomunc. it. 

limited by ,ho oerico induclance.. A ';q>Ie. but cffe<,i", m<tbod to inc",,,,,, both "'" 

dooo. .. "'" ",IOfWl' r"'qu<ncy and ,ho II"" cutorr r~1l<)' ;,. to """I)' 0 mWl 



" 
p<$6..< ok ....... '" Ihc line. For aarq>k, if U v is ow/.,d to Ibo I;', It.< IM"I 

cpoo:itam.: of each diodo .. ill doclat< II')' • r .. 1Or of 4 iDc: ....... tb< ....... limiI<d 

~;.. b)r fW<> ( ....... , tho: "'_ I ......... nortim< ... Ibc cumpk .. _ • to 

bet""", 200 pO~ Tho <001 rot d," iDopnM:m<" i1 • .....n dcc~ ;"11>< DIU'S. 

5.7 Pi<os«oad hbo en. .... tio. U"'" A .......... Diod .. 

Anlw:he diodeo "' .. t-II tlw:!w'I to he ..... fu1 ...... th< II'lImIiooI of I"lls<s ..;0. 

!io«iIrE' ...... 100 po "'l inE !l6.la~ Usin, _. MOSfET. '" drM: .vabIo<t>c: 

<Iio&o con ~""'" aood ~ c-ido.1hc ",1M<ma/;' .-.. ill r""", 17. If. 

Iorp: ''''''' ... "" ... ,""" "'" ~ """"'" tot pIowna r.,.,....;.,... .... bt fot«d 
.....,..b ,be _ ... ""rio<! or',m< 1IIon'~"' tho: tim: ~ oaks. ~r",dri/t 

Io<fOII .... diock .. jq. ~ IdniI<d ""b:;,y !hom '1nW<d pbomo co. be I'<>rm«I and 

-.l 10 "' .. _ r. rlo<,,,,,,, lip>k Thit .fT<c. ;. Ihc ........ "'" IO.md ... 

TJV,.'ATI dioodo "",ilUion .... d .. hip ...,...,- """.-.._ ..... _""'-

Tho purpooc of Ibc 20 pF _"'" ;,. lei...,.. chaos< tot "'" w!'::a.he: _ 

bc~ ... to ctlClddo:t. n.;. clwj;< ;,. ..... 1.lIJ1< '" ~ ,he _ .. joh ,he ~ """" .. 

dunn, ... ;ult.iac. Th<)(I 011 iooO...:lDr lIao .... o fWIc,o.:-, , ..... ~ ioo'-o ,he drn-e. 

r""" tb< r ... edt< ..... rwild';II, takts pt.u. Sccood, ii .......... "'" dioo.Io &lid 20 pF 

'_,10< to ,he MOOrEr dm-.: •. Tho diodo -.111<", is ,he INS40S. no. bt"k"o ... ~ 

volta&< of .......... O:uI.t diod< __ 1.00:1 V. The boo>lobono is oJoup, ia 0Ibc:. ",onb 

u.:", is . >I>orp ' ....... ion from """" +"'U>, '" cord.o:,i", ... bc: .. ,II< IV cbar>c"""',u 



on: dioplay«! _ Ill< < ...... _<,. AOOIbc:, ~ ... rib<ll< or ,''' diode: is ~. 

<opooilN>«. A fairly Wet I£nI bioo juDttioo. <opotilaDce ".... b< ~"" on ,''' """, 

or 100 pF, ia """, 10 _Iish ,'" Iar"" difl\aion IhraIooId <um:I>t dKcusocd oboo.-o.. 

imt d,= .... il1 Iaw<, tho:: diiTusioft <um:I>t I"IowiDa <hrou&h Ill< diodo upoti<M« 

k=-plnJ: Iho diOOt: ".m'" from IAl:IIinc lhmboid bern.. Iho diode brnh dow.. Tbe 

_ dti""" by "'" <ir<u~ """"" ia f.rut<" 17 ..... ~ oIImo. 

n.: MOSFET drive, is. Mar.< bank or p<>""<1" MOSFETL Tho dri .... , p«>du«d • 

;'000 V puho iato 5ll ohrno ",;do • rio«im< of l ... Tho 0UIpUI ora.. pul,", ohafp.:n<. is 

"""'" ia fll"'" IS. The: ri.etim< is 11'.1 po willa .. ~Ii<u<k of l.. kV. TIl< ""'puI 

""",itI>6< is hip,. IbM ,''' ;...,... """''''''''' duo I<: '''' iD<b1ivc t><oIrinc pmi<.... I'ubc 
jin<, woo Jeso IbM 10 po. 

~~~. :::r:++~ 
I 

Fir- II·O'.,....,..._ ....... u.jf_ I' Dt,.......,.ti ...... l.jl •• _ •• ~ 
df't __ ofll'JA 



Chapter 6 - Conclusion 

T1oio "-rutiooo bas discusocd tho basic: dtsip !c<M;quos ar.:I ..... of p<>"'a 

Mosm, ill ~ It io ---. ..... tbe 11'>"'<' Mosm will ploy. moi9t 
rok ill hip op:od 01",,,,,,,,,,, ar.:I .l<ctroo>p6c: ~'" oksip. Tbc """"'.ive 

~ of doH """" _lode: (I) ~kopiaa Mosm drivc:. "m..;" '" oIbw 

""' ....... wOtlo n..w..c:. leu tbaa $ .... (2) developi", 1<";'" "",""iooo of 11'>"'<' 

MOSFET. fot hip vol",," oppl~ (l) """ly'" tho ",n.:. ope ... ;"" '" othc:, ,i",~i' 

«>&1",,,,,,,, ... ""~ .. tho ,_ode: -.I til< M#o huIt e~ (4) oppyiooc tho dc:sip 

~hodo '" .. .uk "omc:~ imnum::ntaI;"" .ad (5) """"""'''''=-I p;'"""ond puboo 

~;.", "'""c ..."..iacor ~ liD<> Iftd ov.w..be diodc:t. 

Be .. UJ< of til< irIh<"," _d d optl<., .I<ctrio<ol ""'"-<nIs whic."""" wit.b or 

ore: • pan of ... opo;c:oI i:>suum<OI wiD be: D<edcd _ ol\c:. in tbe: 1Utun:. Tbe currcok 

Ii.." in .1I>ptc:. $ of ..... ok .om:~ ..... em..;. "'10"'1 <urnpl<. Ik ... ~ wi,h • 

..;.tok .. -.. to 5 ... ond 2.000 V ~dudo ..... d«ipod. Pr .. io<Io dooipo 

.mployi", lUbe:> or .nIaocbe t~ iIriDp do "'" live the: Am< pc:ri"ormontc: 

"-.. u.. MOSFET <bOp.. 

GoIi", of mi<m<J......I pIoI< imo;o """air .... fot hip ..,.m ~ .. 
_. "", .... bo .. the POW<' Moom .. roadini --. To P'" ,IUO ,I<con. .... ltiplic: ... 

hilh op:od thuI .. , ~ly n-qu ..... 40!1 V pubo<. Tbc .......... ..-.:1 WI,;,.". "'-1d be: 

.. quick .. .,.,..;bl<. FD<nll)' k .. ,han 1 os. and ~ v.ubIc: puhoo ... idtho dcM"1I to 10 

... Tbc I"'bc: ....... ~ ,~ to tho k""" d,,- u.. -.. ... ""' ... 
",,,,,,h,,, ........ to. .. r.",hc:t ... "", ,on be: done: ...m.,; _~, M05m . ... 

....::oduboi", 'k<lto-<>plic '1)" ... 1 .. The: rooker. ,IT." '" """I:.r. «II typi<oIly trqu;'" 

..... roI.- """.10 modulat<. GoI'" • """I:d. «II "" ... it.b .. idlh> be:bw 5 no;" 

ol\c:n d<>or.>bk. Serio. OPC:""';'" of POWC:' MOSFET. ~Id'" able: '" .. hic:vc: ,ho. 

pc:~ "",l Of"', ""'"" ... be: .. ,he: dc:sip I«""~ 1ftV1't<d b= ... ",,101 >ppIy 

... ill pokd powc:,. ""'"" ...t .. mi<OO>du<t<>r!<lt;"" DrM:B rot hip POWC:' tube:. .... h 

.. ,to. t":;t:U"'" ... nc:c:ded. t- jitter...t ,be: "';Iit)i 10 00Utt< u.c. ...-. of <Um:n' 

in the: 1IUOOIC«>IId "me: "'1"'>1: """ > ._""",. 1<""'- ... dc:sinbk. 



Gc:D<rati", hi", _, IN"'" _h .. ""- """d ......... boo .w. io ...,.ho, .... 

",ho,. _, MosnT. ",iU f,nd U><. The.t;nrioro of"'" pdt< .. di","tr ",'-'<d '" "'" 

~ ... ~iteo of obr: ~ ..!or.,....", Voin.c "'" '"""""" __ d ....... 

.......... ioo IOOkW. lOOpopuloooeao.be 1<...- ..... .-............ nduoour= 

0.. Iaot om ... 1><", the _, MOSI'ET .. iU r .... """ is ia booir: racan:b 

imInun< ... lOr I<icoc .. to panic ...... do<~'" of panicle 1><..". or mcdubIioc 

0""''''''' or ion bo.",. io irnporwoo .. many~ .. ofl<ic"" .. 

to ,_Iu>iooo. "'" booic .-._""" ",~,-", '" ",,",p ",""",,",_ioao 
.. iIlo _ MOSfET.1oas ben _00<4 TIl< cxperimc ..... wort. __ rqxn<'" 

__ """lic.ol;"'" I"or "'" _, MOSFET. F ...... wort ond """I"";",,, loa .. hc<n 

<Iiocuotc4 _"I obr:n: io. oipir", ... oru ",hen: "'" wort. , ... be __ d. 
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