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as follows: DIo = AO + B * (CRITINRAI\/P) 2 Do * (LOAD) + Z * (INPUT RAMP -
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which I hcl udes a Fogic device 11, a logic device 12, a |logic device 13, a
| ogi c device 14, a |ogic device 15f epoleagsozedevi ce 16, a | ogic device 17, a
Ioglc device 18, a logic device 19, a |logic device 20 and a logic device 21
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227 r epr es eorks Apbiat 278 barienta) axisR53@ pregents thepassege of 37 Spenaa¢co®i$ A point 276 on Iodavnial
axi s 227 r epis@Strepresentsgharassagayd 5.0MhanbSecOnds Amwint 278 ©0 hatigontal\axia 251 tep@8ehtsdhe pas-
vertical axtage fB25 panopasonds Aot 6 pmharizontabexis@BTieprasnts the paesegd of A6 napréesornds. &
represerffs Reinh26impn verlipal axis 288 rrpregento AR valis. Aroint 2620 veriical axis 238 represenis1q volty. A5
volts. A pohaift 28501 veitica) axig 358 sepregents; 1.5 yalts.. "égférﬂ"é'efﬁ%a’&'ﬁo%? sePfeﬁP -yolts A5
on vertic aI paipf 265 op yertical gyig-258 r‘ﬁp?s?‘t%z @m'tPg‘ gﬁﬁmtvefé 3.0voits: Ao
repr esent s @"15 287 fnyvertic 9‘“ ?15 \’ﬂ;uF "\r "és%o?“s A

vol ts. f?ga P §°§H \ .

?gpyg;glnfglyb ican ?%grg? or%?g chnoogyr@p%ezwenta ﬁ f ve rO:l(eg nsgﬁlgp%ezv tpugzugfe%z 28
d n in saturation and th o iV ter would 'be

?73 é ags ?m " & &%14 Qrgst%u .ﬂz] th§ ':.Q.E'GE: s E{ﬁiﬁo Tiné‘ﬂ% seﬁt%f%qbﬁﬂén?@%

sl dwr atg a&tﬁmr 16:Fast Rput F6) orF 4 S/a108 DT, /aRd Valud BT%a%bBﬂﬁ\Lted’@ﬁth@Hl&vﬁ%rdd&OUt
ranp 281 arujar(alﬁ,mta sSleSpedtivelyyavef or m 282 are superinposed on a graph 259. A
vertical axis 258 of gregued9 r e esgni 8 (NPURBAMP)ANDL  @OADRl axis 257
represents passage of tFdimulad\zer @TpeiAt+ BEANROT BANRh+ BHO(LBAD) | ndi cates zero
vol t age andinFbreulass sricvahies ALAHB,ITR ANdEGetdsfficidhtwtichimal Bd detsnminat dnipbicdlip]  axi s
257 r eprésesent i stowinppiassparggiond 5, ibpd ampasosviichesisbssiowid thatautput sRF4Q wavefolno282 3witvhes!

axi s 257 r ephileinputranpt2B2is ptilswitahing. &br LCNOS techpelegy impian@station of apiinverer, Both transistors
hori zont al efstiesutp® puffeefithednvertes are pewien oupul signaf was et 282 srjichas dmths prefarrestimbpdi-27 4
on hor i zontment gfthepresent iny re@er'ﬂ“sinnurregmﬂé-afglee BTo and Giug Qﬁmmf@atMUWMﬂ

275 on hor i Tolewing Forgyla § a eseastielvt he pas- sa 25 nanoseconds. A

boi nt. 278 on FEMesnt aPToam w&n@w&@mv@*mr) ggsg %UTORAM;P 5 CRENRAMED s

A 30 point 261 on vert xrg gngg Pé Iggvi%glcalﬁte %@ |nt 62 on

verti cal axr

represents. t:g :‘; he “ g %:me p "amp

volts. 4y g;a:urrz dgrgzvﬁ %w rﬁ,;zg%g AT, ‘% l.nv,q ra”” ‘ﬁ}%ﬁg%
oy 1 T.

represents g s' i .,@esre%c k-t dah oy,

volts. A po&c@&rs Q%Qaf‘th)l@&t dt %%mg5‘?§ dbﬁ'éﬂfe?eﬁ%esat the Pegiriting ot theAinﬁIPl'ampt

on vertical axis 258 represents 5.0 volts. In fast I nput ranp region

174, input ramp 251 is conpleted swtché&d before out put signal waveform 252
significantly changes. Fora CMOS technol ogy inplementation of an Inverter,
one transi storof the output buffer of the Inverter would be on in
saturation and the other transistor of the output buffer of the inverter
woul d be off during substantially all the tinme output signal waveform 252
switches. This is essentially equivalent to a constant current source



Fornul a 5 DI1 = Al + B* (INPUT RAMP) + DI * (LOAD) In Fornulas 4 and 5,
values AO, Al, B, Do and D are coéfgpricssesszBmhi ch nay be determnm ned

enpirically. 45 In slowi nput ranp region 175, i nput ranp 281 swi tches
so slowy ”&%%n&’&hﬂ%uﬁé% UP RAMP $he révﬁBHINPD?ERM?&@aILS
still sw tchpngpT,FBT,)PckiMNRAM f&gyef,h ym hd g:an rnverter oth
transistors of the out put ﬁ£30 mw;qvg.a(m-oqrb en out put signal

waveform 282 %E&dfﬂb&ntsl’dﬁthﬁmﬁﬂfdcﬂdﬂﬁém% circuiRitulatidns [FRE, tRe &Gk simulations

i nveNti o, faRfpefbringd to@tirimine @giuea for thé dosffichts @A N, 0B, B &hd\DRY udar HfbAnuR 4and formula 5.
appr oxi mat eth tiéciregt sirntatibresl valGasifr had-aridiiplitaarip diéichofen sotihtahe thred Eryifiulaticiswill afbO
Formul a 6 fall witfiofast ink0t ramegdion(1TTRIAGLAIRANG the IDGatisn of HIGARY lind 178 i$ nof knbliLEb tRAME -
CRI T1 NRAMVP) aPtoal buindariés of fasOiipbt amp\tegion B4 are(nbiiiRtaiin. Thalddyre, latelin the nioléDAB)nedansary to
fornmul a 8 t Iperfamidichecioinade it3he inifish thrse ciretiBimdatiangweoyinfast input samipregion ¢ 740K n thewsiravit e d
f r om t he#DCisimulations afeipaiorinedhadsio Lsings fastér inpitmerons andidr highpe loaded t he out put

vol tage In t r@rgqcbeimﬂiatwp ysia Pwlasa 81!}1 % PTugd PTigrefeynd. Then ysing formias 4aptdh A &1, a
straight Ii r'PeDﬂf"GFD cnayibe Ponsigtency chegk mayde dong bisalying fanylasi4iands seperatelyn.
be cal cul at &1 °t°ﬂt@ '[‘5('9T"Pfé.'FiS'FEF°°55°*"%’8¥“9§’"‘°€RF‘F¥"RIF9&WF"P’L°th@'WP@F'aMR/P

f oreach Ioa Fgﬂtsf‘f 173 b ween fas
1 4 1
the present Wity ,am "i"&ﬁ’a‘"%g ?ﬂatﬂubﬂ&“ﬁ'f" \\{fﬁ;%f

gg‘;hpgdai ° 5be ad iflo 11%9%: &Lr%ﬁ&'&ﬁﬁ% ﬁ@%raﬁm NG gﬁéﬁ%ﬂ%ﬁ@&é@%&e Wﬂmg

begi nni ng, o oh,g,mﬁ ooz, t e end 1e Y nput
I amge.occurs at in b M&r thlﬁﬁiﬁlgéa %%e,%ﬂfﬂMcal@aﬁﬁé&rfoﬁ' XA fdic LR Ky E3AY Rgic
equal s 112 de\(anTs}afy &E}lhmugifﬂ clrbdiiBaitirorh Bgit AR iPhEIogiedeVibABraRndy Ben bétalc@iibd)
Formul a 8: Fewlptbpagation delaﬁﬁibﬂ'thWﬁsﬂle amountef fine'forld bibhal thipRpagate through the circuit.
coef fi ci ent Thepdthiericgicitblls @Fa difbur tR6ugh ahich d Sgnaitakes ofdestCo propagate Bicaed thb bRida path
First, thbreeoftaéceull Tdd propaghtion foba Sircuit nfdy ®e fidifatet Besiimining dethe totil duays/thiotighsall fogie

t he coefficiodhﬁrﬂh(é&alﬁthof&ec&nit.and D) used In formula 4 and formula 5. In
the circuit siFoohad 1, nexample,ntay bé aed to@alculzewdblay thoaugh ssaimipgiaced. Adhitaelly, startirigwth

t he three cithednputof the singlitand eantinuing through tb the altput efithelcirauit, trmdriputirampuand the repulting gutput
174. Act ual Irsmp (PFi- Dif@ by betchiculgtasdoreach logic levite initheilogis phth.The qurdit famp fopane logio dayice 0

t hat t he3actsihe inpus rampderithedeogic device; Thegutrytaamps aregeparmtelyropiculpted fophotikisingfnputs
Theref ore, [@B4a¥ngipputshe npdel it is necessary to performa check to see If
the initial th?é@‘TF'PYd'l?PYa‘%W%W%R’?SGﬁWP'é'S Pricticeds &0 pxample isgyambelqw fordhe ceseof
If not, the 3R{VEISE: (" the,sxampleytifreg gimylations ate doap with the ipul P ang eytaypload (FOARD) Usted in

| nput rapps Taii%t 8°%i gher | oads. For each simul ation, using formulas 2 and
3, DTo and DT1 are found. Then using formulas 4 and 5, AOQ, Al, B, Do and D1
may be cal culated. A first consistency c may be done by soI Vi ng
formulas 4 and 5 separately crent B._ |f_the coefficient B
does not have thesaneval ue, t ne of the i tsinmulations was

not sLn fgst input ranmp region 15 From t?s:%ql cul ated val ues for
coefficients AO A, B, Do and usi ng Formul a | TI NRAMP i s cal cu-

| at ed. Once CRITINRAMP |s foun ,nﬁhe chosen circui2PEi mul at i ons may again
be checked to be sure they fall within fast Input ranp region 174. An

addi tional ci rRouathe fist two bistlations input pattadeq(WINBUT)tisogiven byithe thllwirigdFoarula®oi Nt s on t he

DC trans#er curve. Fromthese points, the DCtransferfunction nay be

approxi mat ed. Al i near apprOX| rrat ion of th sf erf unction yields 20 the
proportional ity consiygNpufF = lﬁlgmer Si escr| bed above,
coefficients are cal WNWE’ 5 €ac ogi c eV| g| c device
library. Delaythrough aCII’CUIt built fromlogl he | ogi c

rour 1o Sl ﬁ%%ﬁv'&%%‘*f‘e‘ra'uﬁe‘faass\lﬁé‘%ﬁﬁfvgquat ' ﬁﬁ'gﬁ?f'gaiﬁﬁ Bugh’tho

circuit. The path of logic cells in a circuit through which a signal takes

| ongest to propagate is called the critigal 25 of the circuit. Total
propagat j.on for a ci y be calcul a ng up the total del ays
't hr ough %II | ogi ¢ cew =h&-58% TIME; path&'ﬁm@cﬂln it. Fornula 1, for
exanpl e, may be used VINRYT=®A8Be del ay t hrough e¥oh TIME o eS| .
Additionally, starting with the inputof the circuit and continuing through
to the outputof the circuit, the input ranp and the resulting output ranp
(DT1 - DTO may be calculated for each I®gic device In the logic path. The
output ranmp for one logic device 30 is the input ranp for the next |ogic
devi ce. The output ranps are separately calculated for both rising inputs
and falling inputs. To nore fully illustrate how the present Invention is
practiced, an exanple is given below for the case of an inverter. In the
-exarrpl e, three 5| rrul atlons are done with the input ranp and out put | oad

1 7~ A N\ L 1




| NPUT LOP ‘ AD .25 nS | PF. 40
.25 nS : 2 pF i BB0630502B1 2pF For the
first two similations | nput voltage (VINPUT) is given by the follow ng
Formul a 9: 45 ha@50sve Bormidail Formifd 18, ﬁME' Is"rﬁasured from the be inirtgfof tht [PUT RARIP ahd®
VI'NPUT = 4. 5RPUT is measured in volts. S5s Simlarly, for
the third si mwb.as‘abmmetsmuhonwmaaapp@mm mdms oﬁhélﬁfbumfthbbﬁmfaﬁh Eifzut. [Tk lin-
Formul a 10: edrigdtiohlis donb®y & voPoiheri thrdugt timels Mwhich the output voltage is at 3.15 voits and at 1.4 volts.
For NP1 VEs < in tieSinidibh The Fesditsaibthe linearization are given by Table 2 below: For TIME > 1 nS 6
EP 0 630 5021B1 In the above Fornmula 9 and Formula 10, TIME is neasured
fromthe beginning of the | NPUT RAMP a(rﬁlw EIPUT I's nmeasured in volts. For
each of the sinulations, a |inear appr ion is made of the output of
the simulated circuit. The |lin- earizatiofime where by a t woT4meé Rhdr t

through ?i nedNRULBAME helOADut vol t OPFRUT 23, 15V5 vol QWTRUT a1 4 VA
volts. 5 In 80 nul ati 8F the resul ts 1G27a& | i neari zat2.0207 aSe gi ven by

Tabl e 2 bel ow 2P} e Ti ne m 1.806 18 ne when | N SOIEnSAVPI DA
QUTPUT =3.1fi Vv 1mSouTpuT =2pF V .25 nS  2289nS 1 PF 4.394 nS
1. 027 nS 2.107 nS .25 nS 2 pF

1.806nS ™

2: 289 nS latlo:j:% ::/::\a; ag;;r::: t§§%r t@f%?&atmvw ﬁ'é % rtpug\bog;r:gg )(VOnlgtPlup for the fir?tﬁimu-
first sinulation givés an output voltage (VQJTPUT) for the first sinu-

| ati on as given by Formula 11 bel ow. Egrnul.a VOUTPUT = 4.55

For TME % . 163 nS‘y 5 - 4. %gg»Y (2.971 - .163) For
163/nS<TII\/E< % 8 or For TIME >

2] 971 nS 25 Usi ng P ?%dﬁ'ﬁlé‘%}ml ation gives an
out put vol tage (V or.the second si Formul a 12
bel ow. 30 %Wu'i'= 12 vourPUT = 4.55
For TIMesc.122 nS VOUTPUT = 4.55 - 4.55 * (TIM - .122)/ (5.596 - .122)
For . 122 nSUsingfinégFappixiv@tioni@ ti@Second simulation giveg@h Uiyt voitage (VOUTPUT) for the second sim-
For TIME > 9ationss gi@nby Fergulp I2wkelow: appr oxi mation forthe third sinulation

gi ves an out put voltage (VOUTPUT) for the third sinulation as given by

Formul a 13 bel ow 40 Farnula a VOUTPUT .= 4. 55 For TIME <
1.251 n$°VOU TPLT = 4.55 - 4.55 * (TI )/ (6.724 - 1.251) For 1.251
NS < TIME < 6. 724 NOUIRHB4550 For TIME <.122nSFor TIME > 6. 724 nS

Val ues for DTO and VOHTRET =458 hA85 *{TRME:t. 120454595 -e32)act ed from t he
| i near approxi mations_as listed in Tabl e Fapel22mS < TIME < 5.595 nS
VOUTPUT =0 For TIME > 5.695 nS

35

Using linear approximation for the third simulation gives an output voitage (VOUTPUT) for the third simulation
as given by Formula 13 below:

Formula 13
VOUTPUT = 4.55 For TIME < 1.251 nS
VOUTPUT =4.55 - 4.55 * (TIME - 1.251Y (6.724 - 1.251)
For 1.251 nS < TIME < 6.724 nS
® VOUTPUT = 0 For TIME > 6.724 nS
Values for DT, and DT for the three simulations are extracted from the linear approximations as listed in Table
3 below:
50
: Table 3
INPUT RAMP
LOAD D‘ﬁ% DT1
.25nS 1pF .163 2971nS
. 25nS 2pF .122nS 5.595 nS
1nS 2 pF 1261 nS 6.724 nS

Now the values for DT, and DT, may be substituted into Formula 4 and Formula 5 to solve for coefficients
7



so Tabl e’ | NPUT RAMP LOAD . ND

Q.25 nS | pF * EP0630502B33 S 2.‘ 971 nS
.25 nS Y 2 pF . 122 nS 5.595 nS |
nS E Do and D. For example substltujan Jrviﬁs for INPUT RAMP, LOAD andQ)TZ f st Ym-

the val ues f%tl d RtoFofnud 4 mmefmom diibiét €d i nto Formula 4 and Formula 5
to solve for coefficients g7 + B Bhsp®Op,Als pA3, Do and D1. For

exanpte, substituting the val ueq;zzfner WINPT« (28WB) + Al gipd DTo for the three
sim "eriat isons I nto Fornul a 4 ghgsrns e, +OB b AWInSY +eDpug2 pRYNS: . 163 nS = Ae +
B * (.25 nS) Tiesbthrde egilatipis)are sbited fxD, B, Al D5 tdhrddute thdfoliv)ng valles: e (2 pF) 5
1.251 nS = A0 + B,20d.0 nS) + Do * (2 pF) These three equations are sol ved
for AO, B, and DB=t&#4produce the follow ng values: AO = .043 B = .844 Do =
-.041 10 SinmlaPby;:04ubstituting the values for | NPUT RAMP, LOAD and DTI
for the tKreSimiarly sebstituling then@'eeqierrlNWTMPg HQADsand R+ fopthe tmerfgm@éierat'nt@mmula 5

2.971 nS = Agives the follqwingsquatigns:. D * (| 5.5905 nS = Al + B* (.25 nS) +
DI * (2 pF) 6.724 nS = Al + B 29hn§= |4\5)+ * (%5 n5) (2D 19@6 These three
equations are solved for A BF-s oB Qf-%’ﬁl?éé Rt ; || owi ng val ues: Al
.186 B = .644 DI. = 2.624 The done by noting
that the ®oef f‘?s(?lﬂg?ﬂe“?“ﬁ%fsa”ﬁ?@e&rﬁé Qla'? Wﬁﬁ%‘gh%@lé Vel¥RE: of 20 both
Formula 4 and Fo hué . If two different values of B had been obtained, it
woul d inply that aL sast one of the or|g| nal simulations was not In the
fast ranp reghony czﬁgm L G0 il kPR lchA
ranps andpr tﬂ'ﬁgtﬁﬁlag% %a@&% tﬁﬁe@rhtwcbu ity thét & least one
det e pi ned C'Shﬂ infiRton! ﬁasf‘fﬁhﬁéﬂ réd?d?-ﬂ ﬁ%lmd fon$ wof&é e%@ém o‘ﬁewﬁ&aﬁgr

Formula 8 |s;,g,h dsah@g,ﬁga,w‘pmg rerrenber that at CRT

CRI TI NRANVP) :  26Now that the coefficients have been determined CRITINRANIP NBﬁWcaﬁuI&{eafmm Ebihida 8. For
DTI') CRI Tl NRakdmple, Bokiuid 8 [9nplifieli/ag blow Feineiniir HaNIRBIRITINRAMPZNDUT RAMPH= BRITINRAMP) T
RAMP) + Des * (LOAD)] + 1/2 * [Al CRIENKAMP ART= YR D) D* * (LOAD)]
CRITINRAMP = 1/2 * 00 + Al) + 1CRITINRAIDD =+1/Dis) DT, € HOADPT+ B * ( CRI TI NRAMP)
30 CRITINRAMP E€RI/Z + NIRANR «{INPUZ RAMPYXO Dj * ALDAB)] (D02 [B} )+ B + (NROATRAMP] & -
B) Using the values for the coefficient® AQOAR), B, Do and DI determn ned
above, CRi TI NRAMP KREINRAMP 3 [1i2e* (fovieh) itn1/EFar (But £1)FALGAL) ovB * [RRITINRAMPY 4

CRI TI NRAV® = . 322 + 3. 62 SRIMNRAMRD; 1/2hve [ dcdnt] Boh PstEPAVEhdKk i s done by
checking to s e eUsingdheryalues forhercpefticientsi Anfu B, Potd Ds detarmined sbpye, CRITINRAMB has *'393'3“‘9
ranp region EV&"'“F?IF’“'PH%"Q'% val ues for | oads used In the three

SF%%%K 132, * * (LOAD)

E:qu: ﬁfb\::,ozg T(E:Réeoonu consistency checl |sdon ngtosee whétﬁ\nlerlih ree simulations @mr{agt LLSF
7.578 nS The (0 SELIThIFLLY B e F e g e g, NG frslren i
of .25 nS. Tabre 4 indicated this is within 46 fast | nput ranp region 174.
The second and third simul ations were with a 2 pF | oad and I nput ramns

Tab ndi cates these are also within
ddi tional cir cCGRITENRAMP on of DC transfer
s is made to obtaa‘?ﬁqlﬁ]e pro- portionality
| ation, DC input §7§I"§ages are found which

of .25 nS and | nS, respect]
f ast Lnpulp T anp region 174.
curves and |inear approxi nati
constant Z. In the circuit S8i
cause output voltage to be
The first simulation was done with a 1 pF load and an input ramp of .25 nS. Table 4 indicated this is within
45 fastinput ramp region 174. The second and third simulations were done with a 2 pF load and input rams of .25
nS and 1 nS, respectively. Table 4 indicates these are also within fast input ramp region 174,
An additional circuit simulation of DC transfer curves and linear approximations is made to obtain the pro-
portionality constant Z. In the circuit simulation, DC input voltages are found which cause output voltage to be
3.15 volts and 1.4 volts. The circuit simulation yields the values given in Table 5 below:

50 .
Table 5
Qutput Voltage Input Voltage
55
315V 2.176 V
140V | 2208V



3.15 volts and 1.4 volts. The circuit simulation yi el ds the values given in

Tabl e 5 below. 50 Table 5 Qutput VOl ERgeso 502B1 | nput
Vol t age 56 ) 3.15 V

2.176V 1. 40 betoa: 0 630
5021B1 Usi ng'ymrgrlr"éeaar apgmﬁlrngg?rn?fé?el Docntgal et cuwf)(% eahrm:!tar?esd agr%wéﬁ?s%‘m@g 15(:al cul ated as
given in Fornula 15 bel ow. Formul a 15 a WPUT = 4.55

For WI-NPUT < 2.078 VOUTPIJT = 4.55 - 4.5 - 2.078)/(2.396 2.078)
For 27078 < VI NROUTFUT. 396540 VOUTPUT= 0 PUT < 2.07

For VINPUT > 2.396 In the slow ranp region, a pcf YIN ’E)'Fo verssus t he i nput

ram |5 a St agOUTPUIS (55 asGsvemstpL 2legslo $i20 §> the sl ope of that
| ine"and can be cal cul at ed fromt DC tran _<55gbglg
S

proportionality constant Z It is heI pful to de |ne ﬁe
breakpoi mes. Breakpoint V + is the value for VINPUT at V\hr ch VOUTPUT
reaches 0. For tY@UWPETenp exanple, from Formul t hat

breakpoi ntV+ is 2.078 volts and breakpoint V- 1?%]‘?@&561 eﬁg

proportionali t¥n constant Z rray be cal cul ated from Tabl e 6 beI ow. 20 Table 6

_ VI NPUT the slow ramp£eq ot of DT, versus the inputramp is a stralgh m n ouput load. Zis

RISING © the slope v,hat lme abgcgloula zporwt% ransfer curve. In determlmngp constant

(V+ - 0) / (ﬁlt gel uld? G{ rng breakpoin! re oint[% éﬁ Iue for VINPUT a w | UTP T,
he hat breakpo

[ (4.55 - 0)'\7%336% T grz:;:%m$;lec;$t:‘ / ?‘E’ mwted from Tabl %,alﬁ 078‘(? laeﬂkpglgt)

0) In the given exanp devr nverter w'th input rising.
Thereforg, VINPUT is rising and 30 V(th:l Ei! Is falling. From Tabl e 6, the
val bg~of proportionality constant Is t e. Z = 2.078)4.55 =.457 In the

| ogi ¢ device |ibrarYINBUThe |ogic he vaI ues for oeffl cients AQ
Al, B, Do and DI arRISINGd. Ad- di tRPSH‘IGY 63% TINRAMP from
Formula 14 I's storeglgmd our val uesp te f re stored for
proportiasality cong 3ty When cal ng pro through a
first logic device,Fﬁi 33 thef gf tothe

begi nni ng of an inpu fora sec dev(ﬁcfb‘;'f%ﬂ/ Q)he first

| ogic device. Simlarly the val ue (DTI - DTO) for the first logic device is
equal to the | ipthe givenrayarinle. theliegicsievicanisl an ipyrier with\inpubrisingy Theesfores MINRUR i risiTg angnd
DTl for e8chVOWRUa isdelingsore Falilel§y the wdluegf nropsrtippalifysonsiant s therpfre) as an i nput

ranp for a next Ioglc devr ce, the tofd 2 @U}iﬁgaﬁ%n deI ay throu h circuitry

I's acconpl i s'l"l@'t?"fgl'? "8 Exfer they °¥J°°' f"ﬂéa'i'qs 89“’!9 a%’%ﬁfﬂ'é’!i Ad'
perfect|y | idfiegply, theyaue for GRIFINRAM ""

not accounte fP' 'i%"’ y : f
in fast Phpul LEEIIAGE vr °'" f Wﬁg"i‘.’%em i @"1?? é's °g'°
negligible e Z ar a&;’ QBT rgpche ' "%th p" s
second orderfo he o r§|a oﬁ‘ rollg lis

i ncl uded, one rﬂﬁeébb@&gnmmuh.&ap éﬁ 1y unavrms iﬁewéva.henst.hﬁéﬁ

| nt dacce Qgnt Fp Weréndthtidountah 5 i tall |ﬁ‘{h§ inpie dh &oﬁﬁhﬁ%%&l&dbﬂgﬁed’t A¥d3Bfput region
tively, in rﬂé‘m@veﬂ-ﬁre%% thOhpldwavetbrin Kis\4ABgIGIBIb Mféct lﬂréow input ramp region 174. To take ac-
For rrul a 16  couktbfthissedbhd brdareffedt, tio factbrs bidilist R taild (FAX) niay hd ikdfidbd, by fRiking idplits
DI. = Al + Fdhil ofie fbr féliing inblits)To 2Kké\thse intddkccolint( Rotaf\ld) 4 a8 Formulh B are lodifie regitlig) teSpec-

t he vaI ue FAfivelgriy Fdieulal 8 and Formelel 1Dyivandielowt Ci rcui t sinul ations. Figure 7
shows a medel used f orFoonulxc1®i t sSDTeuF & HATAS +Bor(INPHE RAMB)OR @,  (LAD) NDdel .

Tim ng delay |Is nodel ekbrmugi7an i Bther her FND + BA (NE@PEABAMBY + D6+ (.OARECt ed

bet ween an oupW#s in3t abfveienarenis; the SBueFAd may be dsterrinedi by peingrcircuit simulations figurel 7ewso f
| nverter 50 a®erel ysediorairbuitsimultions fonthe secortl dider iredeh Timing delais Borelstl for anieverter30.20
and ground 3G@packer36 eenpectadibptivern an gurit 35fof inyertenSP and apmound\3y represents eitpubload of inypstary
in order %o 3 Aearadipr 3 penpected betypenap ippit 3f invanter. 30 apd grouad 37renesents igput load phinverter
an i nput vol @‘é‘“‘(ﬁf‘?‘h”zg upeg i order fp,plage oy inpyt 33of ipyqeter 30 areglistic ‘@F?%dh s Bp‘ﬁ‘m“age

e S e R S o

sr e prior examplies, w the exi ion each of he three

exceptio ) © a’zfmula fonsi si ulation of both inverter 32 and inverter 30. In a first simulatron, capacitance 34 (Cint)
has a value of 0 pF and capacitance 35 (Cout) has a value of 1 pF. The first simulation of inverter 32 and linear
approximation yieids the following voltage (Vint) at input 33 of inverter 30, shown by Formula 18 below:



55" sinul ations Includes a simulation of both Inverter32 and inverter 30.
In a first sinulation, capacitance ¥ o@édsv@sras a val ue of 0 pF and

capaci tance 35 (Cout) has a value of | pF. The firstsinulation of inverter
32 and linear approxinmation yields the follow ng voltage (Vint) at input 33
of inverter 30, shown by Fornula 18 bellgw 9 EP 0 630 502 Bl1 Formnula 18

Vint = U Formula}8) " 1\ < . 064 nS 6 Vnt =
4. 55%(TI ME - 4) /1. 396 - .064) For .064 nS < TIME < .395 nS Vint =
4.55% Vi d For TI @IJM%§ 8419 The first

simul ation of yAnvert g, nd,lj appr.oxi nat i | el ds. the follow ng
vol t age (Voutyhgt & pSfﬁﬁ@‘o?é‘bm’?h‘e-B 0, 3%5 o Mﬁ:'a<1§9§éisow 15
Fang 19 Vout ;4.5 For TIMe<_ 3 S Vout = 4.55 - 4.55 *
(TIME -.311Y 3’11’22'5-5. 311) For .311 nS < T™M EOBM s-39 nS Vout =
0o 10 ForTIME > 3.126 nS In Fornmula 18 and Fornul a
19, TIME i s neidelistaimfatiomef investeti0pndhiineargpryéximation vieidsthedoliowingNoltags (Voul) atioptpwt 8% er
32. I nvert epfipgrerdpshewndy Eormyla 19 balaw: 33 sees an input transition that
starts at .064 nS and ends at .395 nS. The output transition on output 35
of inverter 30 starts at .311 nS and ends at 3.126 nS. Thus the input ranp
on input™33 25 of inverter30 is .395Eumwalles, thatis .331 nS. Using the
Fornmula 2, DTo is Bewn=4485be . 311 ni gy TIMB < .BOBKRSi S, . 247 nS. Using
Formula 3, DTl |s Ve 45504.554@TEME 1.341) (%126 {.B21) |s, 3.062 nS. Table 7

bel ow summari zes the results of all threeFor 81138 @TIMESL 3.126 nS
Table 7 fiat A~ Vout =0 | NFoF TR 3.199nS
m Q.pF 1 pF . 331 nS . 247 nS 3.062

nS O pF In Formula 18%an® Formula 19, TIME is measaréd flom the beginning ofthérafipon input 31 of inverterP320 86
nS .2 pF inverter 30, theréfofdfon input 33 sees an inpuftrafsitib that starts at .064 RS End'dfdls at .395 nS. The output
6. 040 NS Theramhioy 6h olfut BB iVefterD 8iartd £ .33 Phe/ fhdleRdslal £ 128 D8  ThiCth@Rpusk rafid on Mput 39,
do and dis i BfikveRer30is.328inings .06, thatid B nSOWSNg|tiR FAmuRIRID T5 @y sbH t3 be’. 311 ikl 106k ahat O
DTo = ao + I, 247 AS\Dsiflg HeMdR) 3, BT d9sebn fo®e 31126 Midus .064, that is, 3.062 nS. Fof nula 21
DT1 = d1 + b eTaflé Rbtibw dufvivializes-the dasults ofitiutirge dhowlatibhsas 20 and Fornmul a 21 uses
the coefficients ao, a,, b, de and d, because the val ues of the
coefficients sonetines varyfromtheval ues. of the coeffiients % A, B, Do
and DI u¥ed In the first order nodel. Mve, the values in Table 7
provi def ort hr ékintet s of eqQant ons f INPEFF RAMP20 aDgFor mul a 21p18§ol vi ng
the three equaOpF ons yiel #pFt he fol | B8ImE val ue;z474§ 3062 nPS51 al =
.201 b = .715 @PE - 041 d2pP 2.624 s@B31nS Wien208aSe are CogmREHE Wi th
the values for-2a¥ Al, B, ®pFand D1 c#i26miSated ald28amS it is sexa0HAt t he
val uesfof’do and d1 are equl val ent t ot heval ues for Do and D1, respectively.
The val uesf or vV ' §
respecti vel ¥°:% %"%a% e%ﬁqgg%s#'%’%oyr%zf&éf% e@gﬁ%ﬁm%ﬁ?}%ﬁﬁé@ﬁ"ﬁ?ﬁ@ﬁf l@lgm?f)orm%a
and, the val ue Tor'g. hq_-mla% FATyY, S Qob;%i, RBUPRAIPE: rd‘?,];('cgutpf b to B, as
sholgy by qFor nul a 22 bel EmaeIMU! P2 g, + A NPUPRRMBD d, « (Cout
= . 715/ . 644 Farmiia b afd FofnllB1GEbsthé SbeffikibiRs 4,24, U5 df 440 d[faEauss thd L&es df thécdefiBients
| ogi ¢ devi Cgorhdtiesvary frmktrallbsionthé GRIfIEIBALSIGSA,f B D, 41d ©, tse&ih tre fitsEdideP mbfel. Addbove,
Do and Di. fHe®aliveslinyebié Dprovicfor thfbe B¥6r 8glatiins P Foithufa Z0aACRAfuld 2 C3bivin g thredlaGua-
does not depaBgiedsths folowirny values:
45 aq = .051
a=.201
b=.715
do =-.041
d; =2.624
50 When these are compared with the values for Ay, A4, B, Dg and D, calculated above, it is seen that the
values for dy and d, are equivalent fo the values for Dy and Dy, respectively. The valuesforag and a4 vary slightly
from the values for Ay and A4, respectively. The most significant difference is between the value for b and the
value for B. The value FAT is obtained by the ratio of b to B, as shown by Formula 22 below:
Formula 22 FAT =b/B
55 =.715/.644
=1.11
Once calculated, the value for FAT is stored in the logic device library along with the values for the coefficients
Aq, A4, B, Dy and Dy. The value for FAT is dependent on the process technology and does not depend on the

10



EP0 630 502 Bl | 6gi ¢ design of a logic cell. Therefore, a single entry for
t he val ue of FAT nay be obtai ned fromcmrsesgerl zation of a single logic
cell and stored for use for all logic ceIIs in acell library. The val ue

for CRITI NR%QD drDRgE SR g{'gﬁ\caleeoff-'ﬁlc b bictlied £rbih Slkac@hididn?
CR T NRAP ﬁi.i 'é i mp ng aﬁg oo o l?éii lig?mmgg b8 6 15

val ues for tdi€ineam |2§b Do, D1 an FAT determ ned above,
CRI THKRAMP has t hgmifl2ge Oi V.‘ﬂITINHAMEQF ml.a[Ag4 REL Qi + DRI LOAD)RS - FAT « B)

CRI TI NRANP = . {i6irg the vaiuesRr the tdeffidielits A5 AN 8, B[S, £he FATdterthiAkAlabsVe TINRAMEP has the
fol | owi ng Foramubaen%FmdaEmelmta 26 are used to calculate DTo and DT1 10
in stow input ranp regi onFdnhbla 280 MORITINIAMP =Dfo2 +4B320¢ qionepi p) + Z *

(1 NPUT RANP UsingiRieTsebdnvayr riodelhd falicdg Formifa|25 and FoiuBP26raNR/MDYo calcatd DTlahPOIT,
RANVP - CH¥ TIiNBéw/Rput ramplreglam1¥® 25, DToecpN-nNRinp) is the value of DTo at
CRI TI NRAMP. | n For mfbenuR@5 DT IHTeR! FRaMRravst Zhve INRUTIRAMF - DRITINRAMERI T1 NRANP.
15 Once the | odpowld@6i ce DVas Bheamaingr Bt € INPERAME - §BIINRAMP} | s
possi bl e t o ldEeEwiaRh®Tacrnpdaureis the valgsTes Digai CRITINRAMP. 'aﬁ%!m!l'ﬁ%ﬁjPT«cunwm%itth@
For exanpl e, ofOlyA GREINRAMPY oad (LOAD) |s equal to .5 pF and the input ranp
i s equal o . 2Bnspdhe lagiedevice kgs/h "Fﬂ?mﬂaedzas aboye, 'ﬂsmm”h'éﬁé""f"ﬁ%af’%elfﬁf\mm@d
val ue: CRI TIRfgy@npu "i"d ”"a"g?_c Wﬂwﬂsw%‘z -5,pF gnd 9 input ramp)
20 is equal to .25 nS. Then, usmg ormu|a2

U¥S Since the | nput
ranp (.25 nS) is smaller than% J\I_ f 7‘226 the exanple falls
I n fast Iépput ranp region 174 4%, 14 ]s used to cal cul ate

or

DToNgnd 701 ! 8ol nd 58 ﬁ%ﬁﬁ? am.sm SRTRRAMID 485 RS A% e 4 a%anN
111 * . 644 ﬁ' n1 4 erefo 3 edtocglatil_ate%Toszlld Form!ﬂ? 17|s1|4__ Igﬂgc UT
RAVP) + D1 * (LOAD) DT, &ﬁe-.mml s.(.ﬁ%mp,z.sb‘,m&@zél * ( 5) DIl =
1.677 nS290 As an alternate PRE4S + SVPPCEIZ o (5) Logyd ( LEAD) is equal to .
pF and the input ranp is equal to 3 nSpr,Jhc1a& TI NRAMP still has the
follow ng val ue: CRI TI NRAMDT; = AQO#2 FAT 4B5@RPUT RAMPMD) DGRLOADIRAMP = A02 +
4.532 * (.5) CRITINRAVP = 20568 &6 89.11 » 6445k (28 £ 824 mpgisy ranp (3 nS) b
now | arger than the CRI TI NRAMP (2. 668 BIg)= 1.6tTeSexanpl e falls in slow input
ranp regison AsES alteTimta exhropie suppese thellaad LOAD)Is expieido .5 oF anlltisaihpuit remiii$ equalrtel3 i Thenl a
28 |s used tQR‘HHMM‘?%tﬂ'é!amfdlowinasﬂueDTozclio NNRAMP) and DT1licc nNR nP are
cal cul ated as shown bel ow. DToCRUEIRYR P)402 2EER £APAD)B * (CRI TI NRAMP) +
Do * (LOAD) DTcR )NR = .043 + PRIfiNRAMPea44°2;25%8 X8 . 041 * ( 5) 40

DTo( CRI TnNRrrp) .30 nS DT (0C * (CR NRAI\/P) + DI

MP &
* (LOAD mp (3 f%s mwiar@itham IN P nS t W input
(LOAD) Rﬁ’ﬂ& i by %@1 R(“é o

§

DTI ( Cpj nI N orey formuig 25/ late 0*}5‘H"t ‘Ff"xﬁiﬁﬁwbﬁﬂ Ty frirst
cal cul at ed, FOFFRIFAYP 3% ‘°‘TI§‘@M"’?’8 +r’rHI 26 is used to
cal cul ate DT1, as shovvn 'DTo 'g ‘g )NPUTRAI\/P -

CRI LN RGWP) DTo = 1. 930 +°5&?3‘?"W"’( . 668). R?a‘ DT1 =

DT( CaM NRI\/p) + B * (I NPy, RAI\/P . NRAMP) + Dy » (LO

DT1 = 3.408 + .644 * (3 prog F:ﬁ? Df;eﬁaﬁz Soheedi 8eHEs ¢ Jabove the
|nput ramp for the foll owi ng ogi ¢ &{"ﬁa‘w& gansas to DT1 - Drlo. The
foregoi ng di e RicRikrGk a6 BT Gimshalesee fRte8Forfuld 250 Q5P toRAIduldiED TH A F oiaRd
enbodi ners s 28fis dsbdto calculate DT,, as shown below:
DTy = DTocrnrampy + Z * (INPUT RAMP - CRITINRAMP)
DT, = 1.930 + 457 = (3 - 2.668)

DT, = 2.082nS
DT = DTycrminramey + B += (INPUT RAMP - CRITINRAMP)
50 DTy = 3.406 + .644 » (3 - 2.668)
DTy = 3.620n8

As discussed above the input ramp for the following logic device is equal to DT, - DT,.
The foregoing discussion discloses and describes merely exemplary methods and embodiments of the
present invention. As will be understood by those familiar with the art, the invention may be embodied in other
56  specific forms. For example, the present invention may be implemented by a computer.
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present~|nvent|on As will be understood by those famliar wth t r Lo
the Invention may be enmbodied in ot hepodsbsozgaeci f i forms Fc” M‘ﬂ"&iﬂmmﬂ““
present invention may be I nplenented by a conput er. s x
1. A nethod giiRgi Ng on a conputer for approximating pr opagatlon del ay
through a logic device (30), the nethod conprising the steps of: 5

(a) dividing, oRedetioll AlRniAg oﬁg‘&ntpﬁl&'f&d?ﬁ'&nﬁﬁméglg ghtt%thlay tﬁs%ﬁdhdl@dﬂéﬁew&él(m the

region (174), ye@bEéopishgitididtsps NP (251) to t | ogi ¢ device (30)

co rrpt-’et elsy sw t qEgiiliding bperation sreheiglc@eNice $309iR0 la fASEINRL s 18YIGA ), whbrain Gleiﬁput ramp

significantly, a@st)® tislieyw devigey30) isasmplétehOswitthed Befdrg the btk Sdnal walicforlm(252) chandep

(281) switches seignisicantty,and dxddw ibgatrapitegior (125),phadein (Ha&iput ramp (281 hewtchel 5o sowlly teat

| nput ranp (281)the autpetsignal (282) sivitdhesghile the Input reri(381)idshiBwitoking)eismandahye(173pistween

i nput ranp regi chefestnit rampcregidng174) andithie slow inpytzamp regingi(176) telhg Byseden dutptitreat mput on

d ur ati onfof i npuemp the logic devige(d) andanols of capraciivalead (3@ diveO by theldgiadayign (30) f
apacitive | oad (PXyépntheliogiedevies (39) neora tbsfd%tﬂplé m%«:n (1(' usipp e firstformulp togbtain

deV| ce (30) operafiretyalygyepmsentng delay thegug t?‘ﬁ ormylg veying the first value

afirstformula t obaﬁS’t%"’l? dél“’t‘?“r"gtf“’ ippyt E?é‘Pr“'e‘b? Q%‘l’ﬁt"t"?@o)cféﬂ !5‘9“‘!%?"@)’8 d @ﬁ’é’"l’*tﬂd’yc

device (30), the:“;i"l"‘ii the fél'%St val uye ased‘i"@‘ﬁﬁ
duration®™f the \f :"ﬁm
36) d by t% fgﬁ% ng vau bas% e i '3""’
élev?ce“(\ég;] o%ertg 8||°9 geYaR Eesilv %"ﬁ%% 8’@{?%??*?‘1'%"“&%@??;; a se%ﬂond
formula to thﬂ thwgsnﬁ%lﬁﬁ v)ﬁ?slé%efﬁs'?% RGREY lta@,ivaryl ng the first

val ue bagged e duratron o P,_{-rqmp Q I ¢ device (30) and
t hwapam ti vewhé?asT (eﬁﬁtenftrthm&vhxe,t ¥ﬁt§ﬁ'u 1Y &f theinpuf alfp,[LGAB répre-1 N
claiml wherei Gorkd\@pdditiSioad (@% b%%ﬁl@ic dgﬁég( , dn@hl 9% D &8 cosfficients determined

DT = A + B * ( Ld¥g\dkcurividiatichsD € (LOAD) where represents the first val ue,

| NPUT RAMP represents duration of t he | nput rarrp LOAD repre- sents

capaci ti we [spad methdd adifi tixifI2 whyrein e sbadfid RmilRitas &fomsifolloastd A, B and D are
coefficients deter mmed #B5+ (CRITINRAMP) + D3 i(LOANDRE Z@ (INPUPRAMFS - CRITINRAMP)l as i n
cl ai m 2 wher ei whéréie CRIFINRABIP trapreseritsiNRUTE RAMP atithm basief betweenthe faBinpat rémp refliorf (174)
( CRI TI NRANVP)  +aiidl the ldw(rrid} ramp féglon (175)Rigthe ROMP, and Z18]a defeifideR using vircultisimulations

CRI TI NRAMP represents | NPUT RAMP at the border bet ween the fast | nput ranp
regi on (743 aﬁ@ethh@assinémﬁma@iwmmtfo ;A follows:t he LOAD, and Z Is a
det ermi ned usi ng circuit si RliITafitofd *Ro INPUT RAMB} n Ry QAR | a| m | V\,herel n
the first for niyhereinBEregresanisiheficst yalye, INFLT RAMP repraseptsidurption offhe inpy OAR\pye- +
D . (LOAD) V\heF%‘FeraBF'“I:‘i £ given WH‘e“P‘P fevioe (30). ENdA. B QepsFARA ‘?ffé‘ibﬁ"'@éé‘ﬁ'["gne"
duration of t hEsne IRt s M8 OAD repre- sents capacitive |oad (36) driven

bytheI dv . an B, D and ATaecf|C|ents determ ned
using ci rcwt |"W§’P%ésel %1' 'mqg%:é."ﬂﬁsﬁ%’ ‘ngférh ein the second

formula has a p s INP YIS 174
CRI TI NRAVP) V‘hﬁﬁcﬁh&n dat &3%& A
the\fast 4 nput aﬁ@mm, qaméﬁréi: hﬁa %@!mmmﬂtme& anda
forthe LOAD, Z.oha;e p.cient determned using circuit simulations,

and DT(CO nNRAMWP) |s the first value when the logic ranp has an | nput rarrp
equal to CRIsTI Niketdba s5i6lcldim |1 aekeif €hie rothbdindiideéLalchlating almext Pl ranvsp fora nelt BB Udvice
wherei n t he ne(3opauplétd aclagputa the togieidevieg (30), ti@ettiot pdditioriallyiripasingahesteps ot 0Qgi C
devi ce (@0) couptmdiert the lagic deuice)30) opdrated iethb tagtiirputatany reglon(($@), usirghathirdtdriwalto gen-
addi ti onal | y corgate gsesondivhiee epegentingfduratidn from beginnirfgcbf thefinput ranipeof khedngic dehdaei (303
(30) operates i rtoerhendbkasioutput g of therpgic dayioeii0)( thy sepondvelie hging basid erdthd lengthdf the t 0
gen- erate a sedwytramptoihe legiqrlevica(Q) iandthelemaunt abthe fopdriverclyitheriegingevi¢e (Blicantinput
ranp of the | ogi{e)vwheyihe logic deyjce(30) epsrates in the siewinRytfapp region (h35)oising | dourtl fgimpula to
devi ce (%0), theoeareiping serandya ‘“bé‘!“h based on the |ength of the input ranp
to the logic de\ﬂpé'é’"f‘%mthaﬂﬁt‘?'r‘fef ﬁ?“ﬂt"al"ﬁ@qbﬁﬁdhedﬂ“\ﬂ?ww the | ogic

d 30 t th I t

r:\r/r;ocseg(gl 021 (195)“"&?61%’“%53%“& r . as folows: eZnepat eet ﬁeo;vel:ggg

val ue; apd, (f)Mh B.t.ractl r;tntg‘tg '?'%] %@A Lt%gtE al n
¥ b‘&

n vaue
the next '”p tan@sr@ wel o) ﬂsd‘a
a formas follg, Qintla
DTo represents t rst va ue INPUT RAI\/P represents duratlon of the |nput
ranp, LOAD repre- sents capacitive*load (36) driven by the |ogic device

(30), and AO B and Do are coefficients '@eterm ned




using circuit simulations. 12 EP 0-830 502 01

JibJ 12112 11k 21 111 € L cMepo8so 582BA rrethod as in E’!MM “",
the third forrnula has a formas follows: DTl = + B * (IN

(LOAD) Wherg n\etﬁcﬁgg ?wﬁJ?ﬁn tﬁgﬁm"r}ﬁ@l afoﬁﬁ"ggfé‘ d Dl are .
coefficients determned usingr,Gd ACWId iNPUHRAMP] b 3)S (L A nmethod as in

cl aim 8 wher e'\ﬁhel;ehﬁ' ﬁﬁﬁ%ﬂa tﬁ@d’e&%ﬁh %l&a&d%mrﬂrd?hﬁ%o&ﬁb\ehﬁ‘ﬁﬁmmﬂmuﬂnﬁﬂuﬁ sifuia-
( CRI-TI NRAMP)  +ioh® * MP - CRI TI NRAMP) wher €i n

CRI ¥ NRAMP represents INPUT RAI\/P at the border between the fast input ranp
regi on (1749. amwlethdiicas s dRiith 8 WHeAsin th@ S8eordI@n(IB héslafbrn ds Bllloishe LOAD, and Z is
determ ned using CDT,&W, ¢ BS(CRITINRAMIF)S.D, 2 QLOKD) + 2» (RPUTORAMES - ICRITINRAMP) O wher ei n
t he*fourth forwherein GRIENRAMPRepreseats INFUTIRAMP abihd berdehbetweds the fédt INplitilanipAédion (174)D1
* (LOAD). 11. sghdthetslowdhpeisamnregiondil7$) ©or théOAR, andZieddtermiped dsing nivclisiiatatioss. f or m
as follows: 15 DTo = AO + FAT * B * (I NPUT RAMP) +
Do * ( LOAD) 1Gxtemethod aBicelaim$wheteinthe fourthformuladias afgimas follpwPUT RAMP r epr esent s
duration of the input ranp, Q_TOGED\W'EQ-*(MHEB&UP)C&FP@CKWE | oad (36) driven
by the Ioglc devi ce (30 and AD, B, Do and FAT are coeff|C|ents deter-

mhnedhu5| n? "cV?'EEFFE?%F '&?WERH%“"“%U’S” r l;:Eg;E -n cI a| m (11 wher ei n
t he t*ll’ orr%? als ﬂ% t|o *pu INP%
(J:rog]}f i cfleg)tAs[,)) 0'&? mgc °§F ?‘gggg’ﬁ ?FW‘“@F%%? 'ﬁ% a E%E A%?E in

claim 12 whereln’ ‘ﬁe secon OFfrula has a formas follows: DTo =

entosents TRiA et icHiy Fifehln o hid chblichidar gﬁigﬁ Tranp T egi on
de

07 RAfip) £
(174) and the ﬁe&Wdﬂ&Hkan&%s&@d&&Me? %@)ﬁ rLQﬂ m%d @su&%ﬁéuft ﬁnhe”t
det erm ned usiggné! rcurt simulations, and DTJcpnFNR— Is the first value

when the logic ranp has an Input ranp equal to CRITI NRAI\/P and a 30

| oad equal 43 AmMhdd ad th clafin MDIHIRAG tRSsebdid fonfiidhat 3 faias Rildwst he fourth fornul a
has a formas follows: OOty =DRkiMBRARR) (INPE RAMA NERITINRAMP) - CRI TI NRAMWP) .
35 15. A net haeremCRITINRAME reprosewts ENRUTIRAMP as the porded betivben tiizcfagt Tiputyanp 1egih (174)
bet ween t he f aatl theslpw tnput camp regiag (135) for thé LOADR,1Zdb & coefficidnbdetarmipatusingeinouitrsingdations,
(175) occurs vindDEchnirave Bdive first vale when thi tegic sappdtias anieput remplequid CRITINBAME el &
ranp is ®ne hdpdd equahiolLlOAB. when the input ranp is conplete. 16. A method as
In claiml| wherein in step (a) the boundary (173) between t he fast | nput
ranp regi on"(-1‘7'47‘“‘@??8'“c'a"@lb"‘"hema‘n@f?lh'@mnﬂﬁﬂ aF e |on (175) occurs
where for each val ue of the' '3%119‘&1!!%%!41’)v"eBI'ofi’ﬂf’"-(T ranp for the.

Lo c deyi cy 30& 3 %“cgm ﬂ%ﬁ e “%g %%63*@5 Lo %.ﬁ;%??p ‘l*;:t%:ﬁ‘i
ni her UngSV\BI se e {
'\%}r 'F ren ?0 g

Logi kbaust ei n 'f'gf)ﬁ“"e g Schritte unfal ~t: (a)

Aufteilen des Balibdels d #vﬁ’e‘?éi#iﬂ gﬁt@ﬁwﬁ@hﬁ’ﬁg o750 [kt b jon
© ngangsh e i il iy gﬁiﬁ% Rty g
angel egt e Ei nggRge ?30 If&mp fdte WHBHH oomplete

bevor sich die Ausgange5| gha Kurven orm wesent|ich Andert, und eI nen

| angeamen Emm- gangsranpenbereich (175), Innerhal b dem di e Ei ngangsranpe
(281) so | apgesamspiBendal t et , daS das Ausgangssi gnal (282) umachal tet,

W hrend si e Ei ngangsranpe (281) inmer noch unschaltet, wobei sin

G enzber ei ch (AF&jenrRuckehablaufdades Ve falweh up ndhBilungyasisen BarepramigeiecAusirei{uiighterzdgad
dem | angsanen rigviyech ginerclvpibabeiein(30)webeikiay Verishred iolgerdtaSetmitte wmnfaltn  den

Logi kbaust ei n ( Sfwfteiiensiee Betdabs Besrlggikipusteinn (3G B einen schnellerfeingangsrampenb@eIBH 74),
ei ner durch deninpeshlixdemeineen denogiRbaustaind3q) angelegte Ringan: Pe (298yvollstindig yneychal-
basi ert ;% (b) Vemmiéﬁ"%{"ﬁe?'e Avysgengssignalrkypvenforpawasentiicn apderl; wid-ainep éﬁ"ﬂﬁamﬁlﬂ'l n
dam schnel | en EP n175b@F%!l‘W°("I’P “%‘F%@F‘E’%‘?s") frosmn wesehaliet dap

ersten Werts, dAyssan I,g p%igt‘,@hga%% mge (281) immer noch umschaitet, woben
ein Grenzbereich (173) zwischien dem schnellen E gangsrampenberelch (174) und dem langsamen

Eingangsrampenbereich (175) auf der Dauer der an den Logikbaustein (30) angelegten Eingangsram-
&5 pe und der Grée einer durch den Logikbaustein (30) angesteuerten kapazitiven Last (36) basiert;
(b) Verwenden einer ersten Formel, wenn der Logikbaustein (30) in dem schnellen Eingangsrampen-
berelch (174) arbeitet, zum Berechnen eines ersten Werts, der eine Ausbreitungsverztgerung durch
den Logikbaustein (30) darstelit, wobel die erste Formel den ersten Wert entsprechend der Dauer der
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S Ao S G B el PRI LR e de1IIIIIIHIfIﬂIIIfHIIII|||II|
111110 11111111111 11 | Il 1! an den Logi kbaustein (30) angel égt &n "

Ei ngangsr anpe und.der kanazi b) aﬁ%gﬁ‘"%ﬁ'} uﬁd deris gﬁt%ﬁfbstﬁ(éﬂ) %ﬁeﬂ 3.

(30) angest euer Ly e 8l ner- Zne wenn

der Logi kbaust eigg Sideh in eﬂ?&ﬁﬁl% Eﬂﬁ%oﬂﬁm?ﬁﬁa@sﬁhen( Agsram-
arbel tt, zur Berp@rﬂﬁﬂléﬂ@? @rbeifet, 24 r@@m\.@éﬁ esé’?ﬂ erfs! wobdi Wi \zivél Wert
er st€n V\ér t 5 entsprechenﬂﬂﬁﬁﬁﬁ&@&@ﬁ&hn@éﬂ? i ﬁ)aﬁeld&éh Eldé&igkﬁﬁb&h&&é?ktfpgiﬂv

angel egt en Ei nga84 s b8 fon dah LIQKIaaeeN. (30) avigudtelistbind (386ert. di e von dem
Logl kbausbel n (30) angesteuert wird, andert. 2. Verfahren nach Anspruch 1,

wobel di e epst Verfahemidch Aﬁﬂp@ﬂﬂd&oﬁ@diﬂbr&ui:mieﬁugenwmm Aufweidk * ( El NGANGSRAMPE)
+ D * (LAST) 10 o0leA +05 > (BINGANGSRAMBE)cH DWELASTSt eht ,

El NGANGSRAMPE f Or  whibei Dditrelen etsten Werhsiabh GINGANGS RAMPESTir digPaueli der Eiagaegsrampe,ASRIS t
(36), die von fiedieKapagitikd]ast{i6h dinvanders Lagikgmustein (A9) angastedertwind dind\A, B@nd P igoeffizienten
Koef fi zi ent en sindadie dutgheSctialiungssi@uiationen hegfitiwaiden- i onen bestimmt werden. 3.
Ver fahren nach Anspruch 2, wobel die zweite Fornel die fol gende Form
aufweist: f& Veffahfem'ach A"SPWE!'&W m'mq'mﬂ leiolqs" eist 7

( EI NGANGERANMPEDT =y bgugﬁ NWE NE%FSAMW”;EP] der

angearen £ nofnfen »%Jgg ek L B

Schaltun955| mu 20 4. Verfahren nach Anspruch 1,

wobei erst | AT * B~

o oy E%g%?’”j%mﬂ}é%%% ﬁa,%ma et

El NGL\NGSRA'VPE 1O hiné 983bn RS AEND, St o ags»awpxmﬁst
(36), die von gem kda Kbﬁé&?(sﬁ)' dle o%%m%@é‘ﬁﬁs@ﬂﬁéﬁ)aﬁ!e& ertWﬂr@ ufid A, DQn&'ﬁﬂ'foA
Ko- of fizi ent egsigdnt sindlidf delveh Q&alﬁﬁubé%lrﬂdéﬂ%ﬁbé’&lhﬁw%n bestinmt werden.

5. Verfafren nach Anspruch 4, wobel die zweite Fornel folgende Form

auf wei st DTs= VaHahredrrdchiRAShiatD 4, wobei die £ieitéaerTdihdEorm diRveldl NRAMPE) wobei

KRI TEI NRAMPE f O di e EDTeDTyat:RRe) €/Z *(EINGANGSRAMPENM KRITEINRAMPE)Schnel | en

Ei ngangs- r anpenbewabbiddRITEINRAMPE filt diél Enydngstaysmeian derSrengeawisehenipe adheslien Eihgapdss 5)
fOr di e LAST stampénpergichef1T#) mlslem lzpgsamen Eingangsrampenbereich (138 fiirdioLAST steht, Z ein Koef-
Schal t ungsai mufizient istndenduseh<Schaktmgssiinulatjonen hgstDTft WiRE End\PVwingnrakers deperste Werddst, falls

i st, falls derderbegikbiusteinteine Ringgngeranifierayfavaigic diegipich KRITEMRAMPE isfjund ¢jhediastiaufweist,
KRI TEI NRAMPE i de gleieiehSElshe Last aufweist, die glelch LAST ist. 6. Vefahren
nach Anspruch 1 wobei das Verfahren die Berechnung ei ner nichsten

Ei ngangsr anfef Yoy éFFh@BsP’“"M wabgigps Verfahiep &iﬂ%'{"éP'He" aghstenkingangsramps fiir eingg, -
an den Afsgangndghstent @P z;:%ﬁg’({ad%{ F%g%@ﬁ aus{in (30) angsschlossen ist,

Ver f ahr en zusaY’? a&}{ B’Ie o)
% édz%ve nWe ﬂ%é;é%éhﬁ E fien §"9$QSMmpen

drl tten For I’T'E‘l I' I‘Z u ne: aue vom

El ngangsr anpen- rg;@ e&,Jcl_ §'s'§ gl "S,

der&d_LeZe t dauer @ wid
m End. ei nerA

Wobel der zwei bt(e)vaen&HEinWe WQH§ M%MH ft@kbaustem (30)

angel egt bn El Ngai@aiaghneH Bitg £ranﬁi'e% Q{75 Jnuven Last, die vom

Logi kbaust si n ( 3P3ubbratgesr dob 6réfen Werkson WﬂénW#ﬂdndn@ﬂécW%ﬁﬁbﬁﬁnﬁéﬂﬂhaIten

vierten fornmel zum Erzeugen des zweiten Werts, wenn der Logi kbaustein (30)
in dom | angsanmnfaﬁbmmmgﬁdpmnmmbmiméa’eteFdri\'él)fol@ahbeFdrmhufwelstd (f) Subtrahieren
des ersten Werts von dem z\b3} =eAy V\BrI(EINGANGERAMPEL h Dya (EASTyangsr anpe zu
erhalten. 45 7. VewdbeildTefir dea eistef\Werd stelt. FINGANGSRAMPE flediePalecderiingangsrampe. 488 e
For m auf wei st : fiD¥ekapazitiye LasH{38), diecvondsan@giRagyptain (30) angesteugrt wigynd A [Baind Dyitpeffizi
den erst®n \Wer entensiagdie durchSphatimpssipmiationep begtimmpbwasdan. der Ei ngangsr anpe, LAST
ffir die kapazitive Last (36% di e von dom Logi kbaustel n (30) angesteuert
wird, und A8 Yerigan gh P\‘E?@F‘F hw °b=5@° dritte Forme} folgende Fagm ayfwelsty, ¢y

Schal | bes BTt PAdFANCAN G 7 b
e T e B T
DI * (L AET) mﬁﬁ?‘wmbﬁtﬂm &1 wei ten Wert steht und Al und DI -
Koef fi zi ent gn éergﬁirbn gacﬁAgs%{ugps %8@3%1& ym EArmel?o?gende Fornqwf\%iétonen

bestimtwer degr "2 'a s B » (KRITEINRAMPE) + Do * (LAST) + Z + (EINGANGSRAMPE - KRITEINRAMPE)
14




9. Verfahren nach Anspruch 8, wobel die zweite Formel foig MHII‘ |
aufwei st: DTo = Ao + B * (KRl TEI NRAEPb)ssosoRg1* (LAST) + Z q E.ll mmm .
- KRI TEI NRAMPE) 14 vvobel KRI TEI NRAMPE f Or E| NGANGSRAI\/PE [*m & ehzbbr el cH'

e e T
Schal t ungssi 7 d tanmt ﬁ\/&agf?a ren nac K’rﬁg'erl'ﬁs.rhs > und

wobel die vierte Forrre fo gende Formaufwel st DT 1 = A+ B *

( EI NGANGSRAM Bertanrbh nach Atepradh 9, Wdbei JisVidrdIFoRl 16ig6rde ﬁ&?ﬁl@ﬁﬁﬁl@t 6, wobei die
erste Fornel fol gende For mpwfangl+ss > (BINGANSSRAMPE-AD, ¥ (LBsT) ( El NGANGSRAMPE)  +
Do * (LAST) 10 wobel DTo fOr den ersten Wert steht, EI NGANGSRAMPE
fO “di e Dauet. efahrbn igRAgEprueng) @obel diddrstd Ebrmeiifalgeragoiorm hufwestl ast (36), die von
dem Logl kbaust ei n (30) arhyestAue FAT ¥B ¢ (EINGANSSREMEE) OO, & A4SHAT Ko-

ef fi zi enten sind, whbe DJpfilicden SsteaWer stefd, FINGANGSRAMBE flbdicDausrder Eixgaogsreampd, AST
Ver f ahren nac hfumisl@auuhLﬁﬂ!%)vdﬁwh deti lgiitbausteia (J0pangesteurbiglewndd\o BdPorvind FAT Ko-
auf wei st: 15 effizienten sind, die durch Schaltyngssimtilajignen-besgimmiweRien. ( E| NGANGSRAMPE) + DI
* (LAST) wobel DT1 fOr den zwelten Wert staht, und Al und D1 Koeffizienten
sind, die dfcYeriaummpach %’PQ"1W°5?‘FBH@HFB@§!WW&E‘P’G@WW°E% Verfahren nach
Anspruch®12, wobel die z Tsfﬁ’@{ﬁ? HEASD:

DTO = DTQ( MTEl NRAI\% R%"RM&@?@& A ung By 'f‘EFfﬁIQA‘RPE')" 9\568'@?" Schaltungssi-

KRl TEI NRAMPE f foplatiep | m Grenzber e| ch zwi schen dem schnefl en Ei n-
gangsr anpenpger emI nhereich (175) fO
di e LASTzost git\%'%pmg e esf% w?befm%we P’ "dg?{ %F

3P at bonen
besgj-mt~wird, und, ;’P Iﬁ,%gb mpgri,ﬁ FYE%&E & Ein-

Logi kbaustal n gj, FASRRE 8T aeih s Epfbre i.ttZe.wd
ﬂaﬁﬁhemersten

ai ne 25 LsekriziehtlisRlesdurch SbifaitéHgSsiruit :Lrﬁﬂss!tnﬁuhwwuﬂd“und‘ﬁ
Est, und eine

Anspruch 13, vwbelst, filderl Rlibsists 'Eaﬁ’i@liiné-a@\é2 Etml &&lﬁ(lﬂfElN
DTI ( TEJHRAan_agtanwe.s(,Eib | TEI NRAI\/PE) 0 15. Verfahren nach

Anspruch 6, wobei In Schritt (a) der G enzbereich (173) zw schen dem
schnel | en Enha- vahgshaeipespheh 13, edbeldleiderte Bortheldaganteirofn arfwéist:

Ei ngangsr anpenber ei ¢chDTdF DT jaiddinrived #, B W(EINGANBSRAMPE R KRETEINRMMPEK apazi ti ven
Last (36) die Ausgangsranpe zur Halfte vollstandig !st, wenn die

Ei ngangs®ant® Vesfahren sachlAnspduch 6, wdbei inl Schritt/a) det iGrenpbereich I(178)wwischeapiderh schrellon Eint n
Schritt (a) degangarampenhsreich (174)und 9om langsemenFinggngsrampenbeneicle(173kiapftritt, wenn fir jeden
gangsr anpenber Wp FP"MPPES'V‘*E hept (BE)fliq AusernamiampeRiniftiegslistindie e wena| dtFingarspmpe
auftritt, wennvofistind Fé’élen Wert der kapazitiven Last (36) SI ne Ausgangeranpe
fO den Log| kbaust ei n zur Hfte voI I st| nd

Ei ngangaPanp® W’g‘? F‘gﬁt‘gﬁg 'Eh 14‘3’ z%‘“‘"ﬁl‘ﬂé 'Feﬂ T.%’WF;‘EHF'"
un ordi nat eur fe g Wgﬁf 3] t;r(j’eden
di sposi t f Iog ;;f gya;'veah;}; Delie Seo 'rgSfe fr den (Fagr Véils ndig st
sui vant es: W '? gaf‘% diPv ST on u foncti onnenent du di sp03|t|f

| ogigue 1030) en un domai na de ranp. d entree rapida (174), caracterised par
le fait qu' RpGenaRdlidnsd’ entree (251) du dispositif |ogique (30) est
entierenment conmutee avant que la fornme de |'onde du signal de sortie (252)
change de f gCcoprodsdpRAdtiaihaRt surdh ordifatél® patinBt&nCappradhir lo mpY HelpRpadatidhip@r un hiépositif
caracterise pabgidus (SolchraclérBs bricelq@NBeinpFene bk Bages Gdifahjes cOMMuUt € si | ent enent
qua | e sisgnal dea)$endivision du Zohcondsamntith QispaditiSlogifuel(30) 6D dsinaine derafipe d'éhtrb@ipide
d' entree (281), (f79), caractérisé pah lechait qutné esivipe A'eltdsé $251)0dut dispoditit logiauen(30)cestintidrerngne
d' entr~e rapi da cfrivuige avbit quede formeds 'daderda isigmal dé sortle(Z52) ¢hemyedle (afdtbinpartantatet un
bas6e sur |a durdepainkcderampe.d'edtréerientedd7 5l cardctérisé parte fait queda lqmee {S0%e @81)lcommute
char ge capaci t i wHent@®nt que lersionel de sqntier(282pbagpulgjors de lafco tigde 1g BOIpe d'gnfhée (281),

| or sque ¥e di spd;%qét'mffa“?'d 8eners (edomainesiacanng Aineiréd mnisle (124) atipdamelne derampndiantrée
d' entr6e rapid. 'gefip) stqnthasée sufia durte;dg rampe ﬁlﬂﬁ"éﬁi“bﬂ'ﬁpﬁt@'wwm %“ﬁd’é?"ﬁ%‘tapa“'ﬂ"e
d' obtenlr une pr‘&f‘@f"@“‘@ﬁ&lpéﬂ?d'?p@ﬁ'i"@@m@P?t

positif |ogi querl(&g q“elP 'S‘F\’(’\g é@UP%?;&’F%‘P?&‘H %’%ﬁ °é‘f‘mj§ 17\‘7}&'

basee sur |l a du . ‘;g va rﬁ? v|e EH;'“ @Pp
efCIC 83“ 1Bty th d T S )°°md'6rra| ar 18, disp

[
la chard® capaciPP¥
| orsque | e disp §$ |

d*entrée lentb @qus le U'%(Jsl'tlf’ Ioglq%e {30) fonctionne dans le domaine de rampe d’entrée lente (175), I'utili-
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* € L' M S sation d une deuxibme formle pernet d' obtenl[IIMLmnmnﬁﬂullli
val eur, | a deuxiene fornmule faisant epassesozBa pronl ere val ou
duree de |a ranps d' entr6e du dispositif |ogique (30) et |la charge'c

paci tive (38) CQyIRBORY melf(ﬁmﬁitﬁm 'dtoblgnhllg’ﬁ'krglb’rg vhiaRla deamégnef&l!ﬂulg %grﬁq |er
sel on | a revendifaih@vaour badbedel rdura ot gu.eré aumép%m.f%gméew aGhdlyd @

forme suivante: phinii36y cbmimandeb B
represente | a prem bre val eur, E repr65ente | a dur6e de |la
ramp? d' gnt p6eun mlohﬁ}é@mﬂ& 1I, aar&m;egsa c6 RIS prbrmith® fdnile a R RTHEERARe PaT

l e dispositif |ogique (30)prAAB Bt(RAMPEDIENIREE)CO O(CHARGE)S determ nes au
nmoyen de si nmul at i aPTepréséntelaiprémiaré Galadir, RAMPE DENTRIEEepis2bfidla hide dR e Briped@htrée

2, caract eri sS6CHARGEXeqésentb i clargexdabauitivé (36)Soinmaraiéé par feiispasitis logiyum (80, A, Bbt Dwohtr B
* (RAMPE D ENTdevEoefileits dsterinsChiRyE) deisiruldtiofgeRELD ENTREE - RAMPE D ENTREE
CRIT), caracterise en ce quo RAMPE D ENTREE CRIT represente | a RAMPE

D ENTREE a $a Y1 arpaédé sslen jaeveagdication 2, ¢aractériséeeinies quida deyxiprae formledda formpspyivante :| e
domai ns de raRps AdnB é(R@FPSP'%RﬁﬁcWR(E"@HABG@sT ZJGRAMRR PIE'&TR?E TBAMPE de
sinmulations de circuit, 4. roced’SE‘Q'BﬁEﬁRITa revendl cation car act r bh6
en co quo |a rem"éI’aété’IsSPI‘r‘iﬁ‘Ue 2F D'ENTREESRIT raprésent [ RAMPR D'ENHRRE &1a finite entre

( RAMPE f® ENTRF_' omaine de rgg_mg{? le domaine de rampe lepta {175) dq la CHARGE 8t Z EﬁﬁﬁétﬁT""ée
repr6sente | a PrRWPLIesTIgtigsce crvpe D ENTREE repr65ente Ia durde de Ia

ra d' entrd r6 e capacit nmando

I errgfspom t?f 'b’br?ca‘t%;tgﬂﬁ S‘ﬁca&'” “mgcﬁgf%gl ﬂ'%gal I' ﬁ'f‘ §bine
déterm ngs au NDyeRdessS e | IéI-eval FH%|L§urée
revgndi cation gy &ﬁﬁ@&énﬁéé éﬁ élh't@la B 2é) nﬁée alll pgélmog
sul vante: 25 (30), A, B, D, et u o nde dnuration MtRE B

D ENTREE CR T), caract6r| 56 en ce quo RANPE ECRT represente a
RAMPE D ENTREEUprbdddd deldh laevehdidation! 40 cariiBRée bh cd&:erlmérﬁ@fﬂhdﬂﬂ_aﬁéfmﬂe sBildn® :
domai neds ranps |pmé OTrhéedenfil chi *CZARRAMPE D’ENTREE! 0 RAMPEDPENTRAE cRiT;br m ne
au noyen de si nul adaiactedsé dbcetjué RAMRE D'ENTREE(CRIVVEirédenteY RRMPE ORNTREE®A lithite entre
prem bre val ousdmisine der@mpearapidpfty4) etle damgine db athpeferde (A75)dsla CIHARBE etlZ eshincodfidptl e
a RAVPE D ENTRisenaipé du redyen deesipbiatioprede3drcuit, ot DTERAMPE DENTRIBIRCRIT) &t la prdmidos aieed e
solon | a revembibeomlbrewe!gramm‘lméaﬁmmdwﬁweaweRMRﬁiBBﬂRﬁﬁmmmdcbarge
cal cul o8 | a résaled CHARBEr 6e sul vante du dispositif |ogique suivant (30)
coupl 6 a une sortie du dispositif |ogique (30) | e pro- c6d6 conprenant en
outre |es efapdtpraqeis asiondayevegdication 1, caraqigsisé enyeiyele praséddicampsendile galqu Q]I'Iﬁ@Pe
(30) foncti onn‘bant’iréﬁ%""ﬁ'ée ﬂl‘b‘Iﬁi’Pﬂ‘E "E@""’rs&I’fﬂ'}@’ “e”H?'? %E"eﬁa'ﬁ?ﬂ'éd'{"ﬁt!ﬂ%'q'r“ £l le pro-

repr Gser? Snt’“Fa a ahl ?9' e prk ol bk ﬁ@““e de“’ "?}Ie?m
(30) ala fi nbg ,,m e.,t Eog ?qu;Ie ; g“ﬁfﬁ..‘;}m ﬁh I‘i e
tif

(30) at la char

(e)korsgue le u ot m&é&m& aﬁ@&&% LR G @) TaiFPS
d'entrée lente .Z ‘unel qul.ﬁmfo.ﬁaielpme 58563 W o ialb &rﬁu o perrre(?ﬁ)

génébrer | a deuXigEaBouscho de I€hrerhibnb valdur & RlRinliaivaIeN pelfhel FobRAEEApS déated\dl- A
| a deuxi eme val eatte;per met d' obtbnir la ranp. d' entree sul- vantb; 45 7. Un

proc6de selon | a revendication 6, caractirise en ce que la prembre fornule
a | a fores BUiUepbosdé deibhlawevehdicatidd 6; cafdeibhéeienics GudTabréniers fdneuld a la@riAéXtivante© DTo
reprdsente | a preniere valDFyue A, RAVREABPENENDRER) cpDSYCHARGE)a durde de | a
ranps d' en- tree, oCENREpSsepioiIeitrd viieur, RAMPE O'ENIRER tepréseste(DBiréecie faTemmbotenpar
| e di bpositif trésge 0;% rgppdsentela ciiarye capagitive[{36) cammandéepariedisrositifiagique(3e)eat A« Biches
au nmoyen des slPorFB'Itéﬂsl fiiegiis détermings au maygn des sipylagiens dedisultic| on | a

revendl dtlon 7, caract6r56 en ce que | a tr0|5|bne fornmule a la forne

sui vantb: D1 Un pracé %’“‘ag!’A E’g °E? 3 “'BB'aIﬁ‘I"I“eF‘é‘ﬁf‘fésente
| a deuxi bme val our 1 IA4§ t(Rf‘EBE g@? s‘c AR nes. au moyen
des sinul ations 'B'g{a'ﬁf el ente mﬂﬁewreb é’&B'? HPOFrLICINER ASPRHTIDSs By oysh des

e

car act 6r,j se en EUX|eme formule a la forne sul vante: DTO - AO+ B

" (RAMPE'D ENTRER oG sbion ih r¥Bndicaliond! Bidoteriss oft o que' i ddukiar firhiLfeatra formid/alflilnte :

DT(, = A,+ B*(RAMPE D’ENTREE CRIT) + D,* (CHARGE) + Z* (RAMPE D'ENTREE - RAMPE
D’ENTREE CRIT)
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D ‘ENTREE CRIT) 16 EP 0 630 502 Bl * C
ce quo RAMPE D ENTREE CRI T represemebolssomm?E D EI\FI'REE All "ﬂ'ﬂml HI "ml
| e domai ns de-ranps d'entr6e rapide (174) et |e donmi ne de Yarfpstd' &nt¥ee

T i ok e
o idgteﬁ'ngidﬁ’ nggmeéi?mméﬁhseue J.Ef RS TR

Ia quatrl mer n tgrgyt
( CHARGE) . Un procede”selon l'a revendi catlon 8 caractdrl se on ce

q ue\* a pgemir @n .ﬁrwemeﬁn& rbvadndiRB6nD, Sdrdcinsl é'ce klleda quatifeing folivle a'la Brme dulbaE

D ENTRE) + DO * (CHARGE) Bfi = A1 +a*(mmm'mﬁebgﬁa1eqcmca)o DTo represents

| a prem ere val our, RAMPE D ENTREE repr6sentb |a dur6e de |a ranps

d' entr6e, CHARGEproddps seion fdrévehdicatidndd; catactsdgicahict hisda frarbipre todmulen A dOme suivaste :

di spositif |ogique (30),Dhi= A® FA3* BDGRAMPETXENTREE) H Bs* (CHARGE)Ci ent s

d6t or ni Mes au nDy exaradiétsé e carua DT eéserte iprepisirg valelr?RANRPE DENTREE Gerstseninlia durée

revendi cat i on delarawpg dentrée, CHARGRroprésenta ia charge qapaciive (3@ crumnandéeparie dispositifiagigue

sui vante: 15 (30), etA, B, Do et FAT sont les cggfficiepts dptermiméagu moygn dessiuniatignsde pirqPIREE) + D1
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