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ABRSTRACT

Accumte mecelling af ke reeosges lacpe-algnal
chamarieristica of Heterojunclices Fapoinr Transigions (HET )
ia exreredy wseful for migrwdre poeer agplivativne ol Dis
devipe, I'hi PApST N B hew Tapt 0L AT lenge-signal
odel whleh It valld [ow DT, tall-ripmal aod Brge-xignal AT
modes of operatian. The model may be weed over nowide
range nr roerabing candicions and inelides allowanis for eel--
beaking, ciTecls which a% very icpariard fae BT, Threazh
thes ums of maveral nnvel Tmabcmes, the model @ duleenlualed
M trdaliossl  Elweo-Boll  or Gwminel-Poen OTT
nqmeanBbiing. The new mndel is aconmqeriss by nowene
s mple pAmeter exlfxaion Hocess mguisice wly & s ol
amvenliomal CHZ measoremerd and moalb hias point anall-
sgnal § pamameter mepwanarenta. The el A validekal Ly
pLcegendenl e s womunamenls oo ITETs om Eves
Ui hement manu Fsalurers.
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IMeternjuncticn bipobr iraramove (HEE), haae] cithar
an tha melosd avnen ANEAOTAs ar GadnFHEuls. e
wldes used in mmey oo and Ezna applivalicons [1]. For
mecern U0 1k hased Greom design, Coere is heaclioce @ ead for o
ynified HT Srcuit model which shaull shaalle B oalid for T,
mazr riwrees amills il acd Bargu-sigonl apaalion

hfamy desiymers Iawe: diccin geed converdions] TIT
madm euch as e Eberado. or Gummel Pocc for Gnso
Srigea wepparating the HOT [2 6 Buwres, thee ousddde
nlich remb are wrally valy ueclol o ceshiclive areas of
applicalive e HATE gzhde wrveral symificenl differences
e ied e Filicon BFTs, which minnal be adequadily
vgpreenoed by traditiocel 0T mesdcle.  Mauy caabinp HET-
gpecitic mudcele Bre @iy wvalid dnr DO crosmall Saml AL
allkogh wome af them wn be maenlcd inne Tl
cpamlion Ty using Wollooy wes T sinaladon el rediom
inpe,| agral bevel snd a8 Boed bius porx.  {mosmec and
Choma [5] e prosetid i Hxraswloll bpe lerge-signi
amde] ™eich inclodes mome bivh urder el Wwoosdicvr
acarncy. bul thiv nrided iz il coecydes Barce in commerciz.
sullwass wowingnmerp, wnd 1he asaocinied pamees: are
dlffla:N ro eciraeck

L=l Wee Lings @1 wrhing, uo voifies 1L T mods which
can covrr [HG amgl-dgrol AC il micogave Loge-signal
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applicaliode bas Bes repaned This paper cmesems such o
nwrdizl, whic'y in muite differenc finm the cocwemiona] Chenss ol
ar fpmmmedPnce medals, and s besl desciled w3 s
poperimer di-mesl b, valid Jin Is; smyeg applicamnn region
leits 130 13 Imrge-eignal migromaye enndiicra The mean nuswel
famturea o tria meded ore (i) 8 new basic Iopokipy is oo,
imenhing o division of the e region e s wb-mdes,
[E} Lvere hemepsr sy sdepiiehal Aleier are wsed ra winvalace eeif-
htirg efieary; i) we dfferene ideality faaars are wsed dur
the chnve ‘bwo dicdss aed sz dwo soHineg nusieldfa Lo
simulade nan-unilizorts paln, i) 3 Hew oraad B osrmdues] o
reagnid hed The bene noeelinear skorge in ardsr to simolgte e
storage charee, i¥] lhe pew muodel deo wickls 2 ens vimgde.
dirceL wned nclisls prrsveer ecir e Lon [Rooess.
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Camearzinne BIT owodels sach as Bles-bioll acd
Corone Puea ace Dass' un e e agiion Lhal gntios:
repambinatice it Ga ba Ignaed  This Ked of ool g

curstenl CurFal gied 2. o rdme 40 beas and o geier qoments
aldhe HIT 1 his deserisdinn s true for mast medeon 30T s which
narmalley preEsem cunslinl currere exee fin uealy e wlkls

frursard active regicn =xe=pl 1he cegiuny wilh veey Jow 1wy
high base amd wollader vdenta #lee rhe b eanener
b erigan b enn Inbrodkize rane recorshineticn cemres oncthe
ilerfece of the funalion, modem 10Ty sarely presan ookl e,
arrum  ins o fowwwrd oeegione (4] Tee Lipmndle
merremen: of on HET nermolly podsees teo oo parallel
doight lines 4 Mol Teb i Gue Giweward i les riggon,
mresonding b monwiferm curmest v Sinee the mos
impecianl raquireracnt bar & Wrpe-amngl modd i ey o
give pamarl rediclions o2 the currmr o in the liosanl welive
regeon, Uoe nunuodn m gart chpai e of g HRTT lepg ws
13 ahandiy o rcdelieg oppenech hased A0 conwemional NTT
rarinn  To create 4 nose model tor the 1T which il dee
experanental detn, we firdl sanmie thal 1he cchiraiales bl
<he wolbyp: aroms lee BE Poleeauniian and the s aangn
(k) shoadd lodiow the dlode fousan, gad -hee high oungm
ofleory sl 24 rhe Fardy effece ard ohe Rirk effecr can $e
‘Fnarec[3]. Anctber very imparem Boar in mdeling is the
wdStualing, ¢l which iv aganed by the ligh prwer density af
the JIT and the lew thermal copduetiioy of che GaAe
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aherrabe, b canpul Gl meiaislics ol'an HET utiem presams a
negative sk wlich becoms HooG acvie wisen desipadid
Poterd digdi3pe, N e very ditink o anadyse the tevgessaire
diiribubian acoas the JIBFT a0l o Ak i Thie DR thal
i distifmlioo @ unilzm Besed an these wsommplicns, the nze
ITRT mrsksd hns besn deveoped ud 13 dwowm i3 Figure L

The sralie por of Be propead hedel imdades Ywao
Lecmpert lur-dapendem diodes and cwa nondinear ressonces b
nnder 1 ek aardlcly the DC chesamisbcs of che TINT. 1
siwvdlabe <he non-unifiine corran g, Al ke aspon i sauly
sl e seveml nades, wlda dwe dicags wil itk ew,
chamademidics simubale Tb end Tc independenchy. £ gourss: hig
WCRRACA B vdneideralde depuidure Bom comesntonal BIT
mocwkellicg, hir h dom poovide v e way 1o simulele non-
umifnrm gain effsris Bor she HAT 1ho equalivns liax thess Lusa
dicdes are 1 follawa:
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where W ard 1 ore the vologe wd cormir appdicd e Ue dicile
purla, »rd Tj i proportional 1o zhe temperabee af Bee Juncoon.
Temperanre-deperdence  In rhe  dlde  Clurpdmisies i
mucdaced by mean: of the Galknwing expressicnz fw e
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wheee T is room lempembre ored "0 i the oeemesarios fame o
fbdiwirdped, Tow [Hile Do i ued beme gy disenct from dhe
real jiwazhion resyerpgors, whisl gl wome i licule puinis in dhe
dnice might differ fom ‘7 The compatmion juncivg
iemperabures is & toal oo comnes the disipnosd poswer Indkde U
HE'l wilk the elsciricn behavicur of che deviee. T s
prapnrtianal en the peerdge Wl worc ol thy amcdeom area,
althouph 1hel temperaturs distihutian oorega che juncinn migha
hequi: & funch rars cnplus paliom The ompaision junclicn
oerpeerehure in caloolioe” s the dlssipnled powoe ingide
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whee F, . AT, 1 @ne ke Eaialion puwe, meban
fsinprralums i enl and Sme. O s 4 parameler s whics i
relxied oo the TIETs genmetry ond pogsical poramecers | cuch fa
the; [EeraRl capducliwily sad Thy lecadion of Sesd-sink) which
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n be used o caloulete the e ol e junction &
somphise destzipdon of Gowould ineodve  Hlurmedymamic
anaheris W e ol val malegoe equivalerd might b @ inulu-
aection RC metmork o KO Dggnmssion line For the simplen
wuae ie. o Brat arder sppeocdmpckan, worlion (6 con be
Aphamied by :
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wheee AT — 1 =R Rrhic 1% coamgnaintion furmal reutancs
ara] Cih ik o comprhamcn dorimal cagas iecs, Aagain, terse
T Nk S ggd] Lo mowid confiisian with che rowtial duBnitiom
ol tbermal resistance and capwalams The eguivolen cimaq 1o
cogeribe: qyualauw (5) wed (T is alos oy 2 Figue L.

THe |0 nonlinear cesislgrogy Rla i oand REL iz in
Tigure | are naed 1o gdfued Vn ligh asmece T=gion Lurmm sain
ol = e vk ogxn bl Iz e leand o bs well pppecimal ol
by
R AL S ATTLRY: [
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where K, H nnd T2 ore ennsbants which en he ewncced fhom che
TH. mextarad data  In the v=v mndel the bace @uresr ad
poBector curmoat are Twu wpaniy cormpoments which are
comrdled by dhe heas-pmater wodrage wie lee nanboesr
mesistumced. The iradiivnal proponianad reldivnship belwe e Th
and 1z far p nonsal BT wlo o nanm eaeens goks $aorgacst
by » mome comples implicit Talminnship.  Too eppam chis, ¥ han
Beewm bt read Thil moal AT i s HETa enbikil L repden o
the unaredd ploc where Ingil=) ard legrihy ore chughd 1mes
Tha mmpliva hal ooz canowe a0 aponenlial Govlioo or. mane
wnecifienlly, the Shacidey dirde erparinn b deacriae these o
ACTEm coameinema. On dhe ot hand, these b lines s nat
prrallal A cre ol espsdd Tfaon o pormal DIT. Thie fact
rerders the woncept of 2 chnstamc curnemt godn @7 TosTning e,
whivh ia whv e previows neaereh has sllempbed o s a
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where M ina conszasr nnrmaliy leas Lon |, ond dependen oo the
procms [V]. limsad un syualioms (1) aod 12) vy sadern, the M
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Finge Ue B jwstbon in ® bomojuicgion, the oreode;

tharscteristcs @m be dessiked by the suoes method mon nommel
hamoyurzhien BT witle foreogess consil gan S . D s ol
mecassy ta mimulaie tha IC juncion 25 o tempenohoee-
erndiznl dimds s i1 dess ol wlFml he Gorvac] aclive
regicm odich is the most imponand cperabion Tegion. Far mnsc
HATa A, mowery livw 3oed Lo rhao 0001 T e e osusl by e
Lt el Tha nowa s injudiion oun base Lo emiler & ugpressed
hy tke BE heceroganacign.



Tae mudel dlse inciades sewmral preopitic cetiskanned.
Rin, R and B wiere Rim i Be= ore mainky the conrgal
—ecigraren Eor L beze end winilter and B is the enmhinarinn of
the bl rospiwnc dnd coulad - esidaece for the oodlechsr
TETiH;

The cpmamic porl af e mode] 2 Wololeod by a
Wi CHurye comrpanmct Gh which represema rhe clipnge
marsgs in the nowlrad hear igen, Wher the devics 3 ferwacd-
hirsed 1he Lapariamces reaeed wich tis chioge ars dlw dilligion
capaiaaes fin Al BE juncivn and 1he depl=tan cepaciisne:
far b BLY gochan Sawe anm: e paranelers i ac hage
width are A functisn of Whe the charge s slso moodulasd by
Yhe, Wi mn us H dmpls sopemirale fonclico woch i
chikssd from the measused wmall-signat deda (mulb-kins 3-
MRrabiere] L dmubang rhe chinrge compeacn & l; faraa,|
bime regian:
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ahere 1he finctico @n be casiructed Som oe=esurad Uwe Tor
e simplesl caes, e chang: can b gasuined Lo b pardil iindle
and peproaailen] as D] Ul The vew moduel i 4 gpessd-siatic
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“seluded inha Ibw: charge lerim

h x marh ooecing thel ths mew model is valid el coly
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Adradyr AepRAurd B aramdl by st 235 el i
cwrment gam and sdZdealing effecis

Jhe whale prrameter esc can ke excraoied by o simple chep Dy
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The Full parmmetyr =xbacion process bas been camied
o Tix #evernll ANESATRAS HETE oblalmd Lves Seeald aml
Knclowrdl Hefore the gvall <gosl mezacemer wes caried our,
a dicmmy stiuwchere was meaaced o esahle de-embedicing: nf 4=
prode pauls D3],
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vk 1B 32l The meaiutament ahd simulslive resulls give
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