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TECHNI CAL FIELD This invention relates to pul se-nonitorin stens and in’
parti cowaoussystens for detecting the pulse wdth ofP(Fﬂyﬁqoéé%} si gnal s.
10 BACKGROUND ART Transmitted digital signals need their pulse wdths to
remain within a prescribed tolerance in order for the receiving circuitry
to be able to ascertain the data content of the transmtted signals. A
transmtted 15 digital signal nay becone distorted by frequency response
effects of the transnitting nediRfECHPLions. of energy over distance,

el ectromagnetic interference, etc. Wth reference to Fig. 1, two sanple
pul se sequences are shown._ Both inwth alqgic lowand 20 transition

be
to a logic high. In thetgﬁggA&fFﬁEp E¥I¥ﬂ§IHQ. denotes the m ni num

al l owed pulse length of a logic |ow pulse and TLmax denotes the nmaxi mum
al | oped p a logic low pulse. In order -for a receiving =~
circget t¥£§§¥£$§ﬂg&ﬂ%g9c low to high transition, the 25 incom ng pul se | ow
si gnal shoul d tranSThannnMaﬁtnmnareﬂahdswtofpml$ﬂamnﬁlunadiby t he dlfference
of TLmax T Eﬁ@ f | ow

transiti O%@%tﬂ%@%n rB &Ci%w g E’P gg{ogl C @%Ag%? pul se al so needs
to have apph$%ewid#kn¢f(ﬂ§QQm¥$delsn3®Sn1n|nun1|og|c hi gh pul se | engt h,
THmM n, and a maxi num |ogic high pulse |length,  THmax. In order for a |logic

high to low transition to be accepted, the transition should occur within _
a mﬂﬁdOM/BACK$W@mﬁéﬂ¥H%d by the difference of THrax and THmi n. This w ndow

of time is 35 defi nﬁda@ginla;ﬂéggl Tgmtgm Eiéﬂ&éi%wﬁmﬂﬂﬁfeﬁs shown wth
ne .

the two sa pul se sequenc the t
PCTI usoomgg?’fs TSI M 2 & Wgﬁeéabﬁ‘étt SEMES Atk FHNdi fferent

for the receiving circuitry to be able to ascertain the
data content of the transmitted signals. A transmitted

15 digital signal may become distorted by frequency response
effects of the transmitting medium, by loss of energy
over distance, electromagnetic interference, etc.

- With reference to Fig. 1, two sample pulse

'sequences are shown. Both begin with a légic low and

20 transition to a logic high. 1In the case of a logic low,
TLmin denotes the minimum allowed pulse length of a logic
low pulse and TLmax denotes the maximum allowed pulse
length for a logic low pulse. 1In order for a receiving
circuit to accept a logic low to high transition, the

25 incoming pulse low signal should transition within a
window of time defined by the difference of TLmax and

- TLmin.. This window :of time is defined as logic low

transitlon wlndow,_WO, in Fig. 1. Slmllarly, a loglc
high pulse also needs to have a pulse length defined by a

30 minimum logic high puise length, THmin, and a maximum
logic high pulse length, THmax. In order for a logic
high to low transition to be accepted, the transition
should occur within a window of time defined by the
difference of THmax and THmin. This window of time is

35 defined as a logic high transition window, Wl1. As shown
with the two sample pulse sequences of Fig. 1, the time



.. appl i.cations, although they typically should remain constant within a
singl e application. The receiving circuit includes a pu% 09@& ting
sub- ci r¥AWR{B7observe the pul se length of received pul'se signal's. Prior
art pulse detecting circuit typically observe only one of the |ogic high
or logic |ow pulse of a received srﬁ%al, but not both. This neans that
the pul se detecting circuit cannot determ ne 10 the signal period of the

recei ved pul se signal d_thu annot, observe_shifts.in the signal's
frequency‘femé?‘éﬁuvg@cv%m Y %r- g’@e%ygdsﬁﬂ?sgogi 6h§fe’6%ﬂnt therefore |ead
t o undet eappllieatioss, Rrlittrowmht thelyséygétedlynghoutidurémsailypically 15 use
t wo one-ngﬁ g'ﬁgu&{ 10 dedeline ih 18 Egggived signal is valid for a

SEEREn P daTidele SBbeA ek ety

pr edet er mné ransi tion w nd . 1 one-shot circuits are typically
triggered on the |EwRiiFRFEMj@dcizguiscénedudpal sepelgmal. A first one-

shot sCi rC&éﬁeééw@ss&iéfr%umt%eoh@é'wg ehgeﬁa%ée%gﬁét@%fo the mni mum

pul se length requirenent, and the _secon one-shot circuit 1ssues a second
pul se havFRgehveRmjtise sifaliso t F&iRaxrRENPR4F8cdeERGENT equi renent . At

the end pgirther seEPichiny} Thselrv® bRde ¥ad sFJeRE 18gfOMPEGIEGr W th the
first and_second pul se. the length of the 25 received pul se does not lie

| f t
within t heCFi¢stod R S® Gy 2 ﬁlﬂ‘:?ég'efihéﬁgﬁéﬁde}?lé‘&t?‘% Ro¥hal TRS ssued and

the recemngedspthste thgnallses degretatg Saecahot cEhh6ti dSterdidiever, are
difticult contr circuit i onal ly, they

0 |_or. adj ust..in_integrated y._Addi.t
do Adt prB{}?di‘l %?Pé’%ogﬂgr?ptfé:h\ﬁa)?egflgﬁjgugwﬁﬁ fﬁ%n?jé’qu?r?cg&q‘}sansi tion
wi ndow foanniot fabsstveapilifdsst iionsheThignpill or faetuap@y oach can al so sl ow
dowmn a s Lhcg. & e I3n LLCcyk [ f | apse of
he maxi mhEeSPALP EhidlEs B 30 2RI nE Bt skt Uy Beddford T 1
ef fect, ileadits undetrpliafumrremsunt of delay time for each received pul se
signal even WO 01/ 326 PGtUBPsd1éefectIng circuits typically

15 use two one-shot circuits to determine if a received
signal is valid for a predetermined transition window.
Both one-shot circuits are typically triggered on the
leading edge of an received pulse signal. A first one-
shot circuit issues a first pulse having a length equal

20 to the minimum pulse length requirement, and the second
one-shot circuit issues a second pulse having a length
equal to the maximum pulse length requirement. At the
end of the second pulse, the received signal is compared
with the first and second pulse. If the length of the

25 received pulse does not lie within the first and second
pulse, then no detection signal is issued and the
received pulse signal is ignored. One shot-circuits,
however, are difficult to control or adjust in integrated
circuitry. Additionally, they do not provide for a

30 simple way of adjusting the required transition window
for different applications.

This prior art approach can also slow down a
syétem since the pulse detecting circuit waits for the
lapse of the maximum pulse length before verifying the

35 received pulse signal. In effect, it waits the maximum

amount of delay time for each received pulse signal even



I f the received pulse signal transition earlier and do not require any
additional wait time. U S. Pat. 3,735,271 to Leibowitz shows a Yl se wi dt h
detecti ngvoei/37d2¥it t hat does not wait for the maxi'mum al I‘ﬁﬁé‘t‘ﬁ"@"‘@ %)ul se

| ength before testing for a valid received pulse signal. The 1271 circuit,
however, requires three one- shot circdirts and adds a delay to each
received pulse signal. This added delay may actually cause additi onal
errors. Assuming the gircuit._recejves aﬁ$uls. 10 _havi,ng _a pul se

Si_gnal
length slight I5P&HECEETSRNBRLEReSHPThuTh A9 ® S55ie&5 BRG HO the added
pul se del ayndthtrezpiicedahy ad@¥tiomyl acditaltimecause st.h®ati.rcuit to think

that the r | V si.gnal_.di d. ppe h 1.01-num e | requirenent.
151t is an3e'o 5'e'?[d’loftgt gglg?gégtg?éﬁ’én i}gl%lr%go “H'L&rtzlvidggggkgﬁﬁse det ecting
circuit thatimbsdr \thetbdbhsanot ekaivefopuiise maxjmun aldgWwgbleength and its
frequepcy. | S e l.ec ‘ i vedeli9ea baipeovi de a

pul se é;et eé%‘%lnége cll%rl?l%lt}?t BFEQ{:QQE%%%J\?%%E%% ﬁéqz%]]d;gi C ﬁ'?@h gnd l ogic | ow
pul se of a siarsilced Tpgl Sé71lsenanity thoweyas, HpFHECSoBPECE BReThe present

nventi on g Qi 18 sPuhaCadas C61ddith If6 Wdo Wicdigedspullksel T Lo simple
I ntegration onto an IC circuit and that™ 25 permts its allowabl e pul se
transiti on SkgRfdws FBignaddpd deldy Myt Fause jaGFiFrf:Il?f‘aidj ust ed
frominsi deayts.fr agsanifydené heit&u st reatdivedUMVPRY seF sThlal NVENTI ON 30
[ neaFOvol (It odBRel PEFR ShiPhEFbrSITAE \orecheottReng, T
est abl i shi ngequipfecpRised1pnise, | engt ddded gl feorded ayr eatiroddcpd| B si gnal .
e e e RRERRERAT, SRR Lo RS M ORI 0E 0
Has Been Repcedewd-sighiel|didinggt Jthe minigym pulse lengt
requirement.
15 It is an object of the present invention to
provide a pulse detecting circuit that observes both a
received pulse signal’s pulse length and its frequency.
It is another object of the present invention
to provide a pulse detecting circuit that observes both
20 logic high and logic low pulse of a received pulse
signal.
It is yet another object of the present
invention to provide a pulse detecting circuit that lends
itself to simple integration onto an IC circuit and that
25 permits its allowable pulse transition windows WO and Wl
to be independently, or jointly, adjusted from inside and

from outside the IC circuit.

SUMMARY OF THE INVENTION .
30 The above objects are met in a pulse detection
circuit that uses a pair of linear voltage ramp
generators and a reference voltage source for
establishing a preferred pulse length window for a
received pulse signal. The present pulse detection

35 circuit monitors both the positive duty cycle and the

negative duty cycle of a received pulse signal. o
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i WD 01/ 37427 PCT/ USOQ 41227 -4 Therefore, it can detect frequency shifts
in the received pulse signals. If a positive or negatiye cleis
found tWOWMIMT her too short or too long, it is cat egorpz&gb(ﬁ“&%ad" duty
cycle and an error signal is 5 issued that disables the internal circuitry
of a chip. |If the duty cycle lies Wirhin a predetermined tinme wi ndow,
I.e. a preferred pulse transition window, it is categorized as a "good"

duty cyclg. 1f_an error_ Si | .is_issued due. to encoyntering a bad duty
cycl e’ Cnthattedie i el ters' BredReRin Wt Ein T SR LTt
consecut i Melsmosiighals cydfea poeibbverordnediieive hintyprased imul se

det ecti onggl Lt - i cut.i ﬂﬁg pul ses, i.e. good high
pul se fol f%‘é\#ﬁ;{% %%%ﬁ\f%% tt‘é& %gga?grg% ‘\g/‘g% o% pltﬁ slessf ol l owi ng a good
hi gh pul seatagprized qucdPasly dvilyl syslgnandtan rerxembsignale imt er nal

circgitry;@fuddectdy RiishrA R Eggngntgggﬂagygich§ Y ng Cq{irﬂ:.ui t includes

two nonitoring sub-circuits. I rst sub- circult nonitors the positive

duty cycl & ot Ut MGG 2desurdEhingaapredeie Eninad fdi®aib- ci r cui t
noni tors fhwdowedald va @iefetrelep@ist heraneori &9 wildsy signhals Since the
positive and ne .ateid%e duty, cycl are nonitored by separate sub-circuits,

ycl e
the presetd IR B oﬁ°°9ir§HF¥ CRRLQuppbk t2%i 5t e 18 erred pul se
transiti ons 2bssnmediase ftor epesuhteeifyty va@! @stprnsydng, nagati ve duty

cycles. For, the ke. of. . hrevit onJy the first sub-. circyit for nonitoring
a p%gi ti vlen%lf%a%;a/ccﬁeré:% &Y Pl?eéhehd’g‘.’ TfRe ety c‘%ﬁﬁatl?ter‘td’tlﬁ?el f*%° the second
sub- ci rcutenseentsive lgood dutlyeclcles sunbd-chserwdd andihen ditecussed in 30

detal] 1ot dfedehulBula et bRl LORBEt Ol ody PLETSId ShAUl R st LT on
W ndow, , for a go_og positive auycycels ITS efined.” This pul se
transiti oFPf RIWESS dsttablPsHebiph pebse BFlkowimmwr gddchdaw vol tage ranp

and a fashersd, nfala \YJdd@d8w' BiPse following a good high pulse,
15 it issues an enable signal to re-enable the internal
circuitry of the chip.

The present duty cycle monitoring circuit
includes two monitoring sub-circuits. A first sub-
circuit monitors the positive duty cycle of an incoming

20 pulse signal, and a second sub-circuit monitors the
negative duty cycle of the incoming pulse signal. Since
the positive and negative duty cycles are monitored by
separate sub-circuits, the present pulse detection
circuit can support different preferred pulse transition

25 windows for positive duty cycles and for negative duty
cycles. For the sake of brevity, only the first sub-
circuit for monitoring a positive duty cycle described
here. The circuit structure for the second sub-circuit
is similar to the first sub-circuit and is discussed in

30 detail in the best mode description below.

A preferred pulse transition window, W1, for a
“good” positive duty cycle is first defined. This pulse
transition window is established by means of a slower
linear voltage ramp and a faster linear voltage ramp

35 working in unison. As time passes, the voltage

difference between the slower and faster linear voltage



35 working in unison. As tinme passes, the voltage difference between the
sl ower and faster linear voltage WO 01/ 37427 PCT/ US00/ 41227 -5 ranps

| Nncr easesgyo @dadshi s vol tage difference becones a ‘neasur @CHUSOHE2 dut y
cycle duration. A desired duration w ndow is established by noting the
vol tage value of the slower linear vogtage ranp when the voltage
difference. 5 between the slower and faster |inear voltage ranps becones
representative of the desired pulse transition w ndow. This noted voltage
val ue beconesnps ligiczeasee, wndt tiyes tvolitdgh dirf ieremuendpecbwek as conpared.

I n other words, _the t Jd 11 on M a ; adj ust ed
or shifted I?‘??#uirﬁe ogjy%glﬁa%glalﬁagt ﬁgéfgfcg%%eéﬂ 'volp’t g&%q\glfﬁbeuggtﬁé’?i ng the
sl ope of theiddoweds estebdéshednpy gavieing ditse Vﬂﬁ?a@@f@ﬁéﬁéeoﬁokbage may be

generated Jyom,WhiRe ! le‘ﬁé‘gg UL im@TWwiEY i SHAREdGRA difrgranseur ce
external to ]tche circurt. 15 | ogi'c state of an incom ng cl ock changes
from | Dw t dodtiwglen tthe slover and faster Maeaydalhdse IABPSreset and

re-trigger §¢hohds *ebreQBRALALOE 68 HSCUdN rdP AR thenkhisliog vol tage
value of the faster voltage ranp with the reference voltage. The first
conpar at or Wdﬂ“bnal'l'§l\ﬁh§ﬁt?ﬂev$£§?%? VA RERes A §§§eég8\‘f§ t he
reference walltage th WBeeRdafiofpesming ¢lockead tdompanegar e Inhethesi ng

vol tage val ue of the slo valtage, r wi.th the. reference voltage. .

The second w%‘%ﬂ?paFg‘Foieg\fggﬁan Wﬁ‘ﬁl?%gtr%%trlornar‘?ﬁ%ﬁggeg éb%\%e the 25 )

ref eremce vadjwaded oieshécerdetinptise sy grlengingnitthiel wefelrendesi red pul se

| ength while only while t f r 0, e | S s e ference
drq]&@géslogv\%y 9§§P5€§ §athé/..é J@qﬁxe’ %.l?ll%%\f vbﬂga?@ _

vol tage an age ranp i's bel ow the reference voltage. |f
ei t her conpeamyt generditoases That refesencoiditiagss mave bgogenggatede, then

the duty cy ; LAGORE PG EL 05K hsy WtSRiAA ithe rdon hedowrBdow and it
S categorié%%‘géigﬁﬁ"ggg"géutgicycle.é{bon tﬁgﬁfiailing edge of the
recei ved pugsfernal to the circuit.

15 As logic state of an incoming clock changes
from low to high, the slower and faster voltage ramps are
reset and re-triggered. A first comparator is used to
compare the rising voltage value of the faster voltage
ramp with the reference voltage. The first comparator

20 signals when the faster voltage ramp rises above the
reference voltage. A second comparator is used to
compare the rising voltage value of the slower voltage
ramp with the same reference voltage. The second
comparator signals when the slower ramp rises above the

25 reference voltage. The received pulse signal is within
the desired pulse length while only while the faster
voltage ramp is above the reference voltage and the .
slower voltage ramp is below the reference voltage. If
either comparator indicates that these conditions are not .

30 true, then the duty cycle of the incoming clock is
outside the desired window and it is categorized as a
“bad” duty cycle.

Upon the trailing edge of the received pulse,
the output of the comparators is analyzed and the result

35 stored in a first register. A second register stores the
result of the previous received pulse. The state, good



.the qQutput of the conparators is analyzed and the result 35 stored in a

first register. A second register stores the result of the pr v{ S
recei veWQWHBL? The state, good |11 WD 01/ 37427 PCT/ UsogE{BsswAtY bad, of
the current pulse is conpared with the state, good or bad, of the previous
pulse. If the state the current pulsé-is bad, then a disable signal is
I ssued. If the state of the current pulse is good, but the state 5 of the
previ.ous puI%F S %ag then the disable signal remains_ issued. If the

t OB

state of e P@%vr& | SBTERRE RPRESH R i SUPIRAS &1 15t §£858¢d, then an
enabl e si gr@ld orsbasisued. thddptévimbs pulswl uderd the atatel thation circuit
10 that majntains Qn t .di sabl e signal. dur.ing.the first @ few received
pul se si grial"E %Ay E?é%{a- E%aﬂﬁf séﬁ?r\l/e% 4]%63%][%'[561’ L &S d§sPPG-tinme to

achi eve a Mnhdhe state bé&f the chrremt anulded dhygddh pultseheestateng circuit.
15 BRI EF lP : T, ggw¥gh%§,Fi | tr.ates .t ariation in
pul s?’w’ d'ltgﬁfscegfe ;I;E iéigtigl is'Eilgna I s&beré@ésﬁiglv%at l(% rsé'BglF}(onshi p of
between tHAFALNFeAFSYSAL agélr Hppsstate M the ianrreninpuilseakndl ock di agram
of the prggepreli¥ast bANseFafe HoBI WS EXAHIALY & 'a‘ofi%e\%gﬁﬁﬂs time
plots illustrating how the present I nvention identifies n a pul se
signal traifsitStME6As within a preferred 25 transition window. Fig. 6 is a

more detailed functhgaatidhatlgm tcldiddl!lise PNiHiiiaRgofi E¢¥ERiIEN accord
' ' it inplementation of the 30

W t he present . invention. Flg., 7.iS circuit C

e R RaAntBEST RebEnEER SRR IBhPE SURVERTLER FRESHI comnt
pul se nonifiesr iregetiveduptl seesignwls it s fai-egd.i NThiwbgeivegUthet 0 MONI t Or
both the 3%%%&5!? circuitry time to achieve a known state before

being enabled by the pulse detecting circuit.

15 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates the variation in pulse width
of a digital signal.

Figs. 2 & 3 show the relationship of between
two linear voltage ramps.

20 Fig. 4 is a functional block diagram of the
present invention.

Fig. 5 shows exemplary voltage versus time
plots illustrating how the present invention identifies
when a pulse signal transistions within a preferred

25 transition window.

Fig. 6 is a more detailed functional diagram of
a pulse monitoring circuit in accord with the present
invention.

Fig. 7 is a circuit implementation of the

30 present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
The present pulse monitoring circuit uses two
pulse detecting sub-circuit to monitor both the positive
35 duty cycle an the negative duty cycle of incoming pulse
signals. By monitoring both the positive duty cycle and



35 duty cycle an the negative duty cycle of incomng pul se signals. By
nmoni toring both the positive duty cycle and WO 01/ 37427 PCT/USCEY%%ZZ?' -7
the negatWPORMY cycle, the present pulse nonitoring. ciFCUPOOY
determne if the overall signal period of a received pulse signal is

wi thin predetermned mninumand maxifom period tine | engths. By noting
shifts in the 5 period of received pul se signals, the present pul se

nonitoring gcircuit can |jkew se.make note of shifts in_.the.frequency of
Focel ved puPRE Mdatite dRENcTE B hnd bEedins Bk albrgrbEHEY; o pul se
det ecti ng sobrcuitcuidrs detesmianpaif bhel ovesalvadiggd Periadpsft e neasure

the Pulse dcalismy Phidd Su5hUed: LGl EniP i Sb N dIAe bk iR hgand VoTLS
show exenplary ~out puts of two |inear voltage ranp generators used for
observi ng anazbuiv@ediog ¢imewlpnytes. ThRY Inafiind ehifsl 48 dbeecting
sub- ¢l g oul tpl A MRS iR phi BEaL; grl2n 40! (A0 DU 0 BRTLE! O Produci ng
out put VoTLs and a faster |ihear_vo %age ranp deneratof producing out put
VOoTLf. Bot HeIWGRHIRA%®CiZTY1E 67Rr L kebFe in kg tendfs shdf&sr d8et upon

recei pt of gnd ofdgdetyPulrSeealivieghil O sigim P at a predeterm ned
vol t age/ second rate. _This 2Q rate mata:l be adjusted by adjusti ng ﬁhe
strength, i.e. currdithsEGFEraRSRab b?’r?tyé,' Fagh & t¥@aPulsRear

vol t age r angetiteimif Gub-cArealescuses sa gl r \yefl islas voheagexi num
nd. al so sets .the _m ni num

allo IetirreTLtrr%axfor a%ggic*ow ulse a

al | owabl e tTHPSTHR APSPE& R e|‘gr L O e TRERY S ABIEFit is set
at the Intmrlsectdignadf. VPébtai YOTMDTArid oL IshoW mxempilaeyl imt s set
at the inte ﬁ%g&' ref . w LAj time
duration TL(;m or rz)élfoltt(")‘%];i gg?%v‘%h‘t’f}/g%é?s% lp%“gg%\r%\@rfg&to%% plﬁghpgg%er | i near
vol tage rampsgrming andegeivad hegdeukav ime stur afthen 1pmiax1pwr a | ogic | ow
pul se is dalardied Ry nhhguslonesud ¢ NEad uld 3081638 YoRksy The

di fference between TLmax and TLm n defines the tinme boundaries for a
desi rkel | ogieliasip eHRs PEPBRAMPARNPINGing output VoTLs and a

faster linear voltagé ramp generator producing output
VoTLf. Both the faster and slower linear voltage ramps
are reset upon receipt of a logic low pulse and begin to
ramp up at a predetermined voltage/second rate. This

20 rate may be adjusted by adjusting the strength, i.e.
current sourcing capability, of the individual linear
voltage ramp generators. A reference signal Vref sets
the maximum allowable time TLmax for a logic low pulse
and also sets the minimum allowable time TLmin for a

25 logic low pulse. The TLmin time limit is set at the
intersection of Vref with VoTLf, and the TLmax time limit
is set at the intersection of Vref with VoTLs. As shown,
the minimum time duration TLmin for a logic low pulse is
determined by the faster linear voltage ramp VoTLf, and

30 the maximum time duration TLmax for a logic low pulse is
determined by the slower linear voltage ramp VoTLs. The
difference between TLmax and TLmin defines the time
boundaries for a desired logic low transition window WO.
The with of W0 may be adjusted by raising or lower Vref,

35 or by changing the slope of one or both of VoTLf and

VoTLs. If a received logic low pulse transitions to a



. The with of WO may be adjusted by raising or |ower Vref, 35 or by changing
the sl ope of one or both of VoTLf and VoTLs. If a receiy 1. | ow pul se
transit Mh¥HTa oo oo WO 01/ 37427 PCT/.US00/ Ié%#o?@%zgfc hi gh
within the transition wi ndow defined by WO, it s categorized as a "good"
received pulse, but if it transiti o outside WO, then it is categorized
as a "bad" received pulse. 5 Wth reference to Fig. 3, exenplary plots of

i near voltage ranps MaTHs .and VoTHf. .used for, nonitori t | agi ¢ high
bul 56 | endPRSr AL SRR, iR FoBigrapn wifbnBunet Sty Wi and VaTn
begi n to ipanpategepized reecel Pigoakd”a riecgiiveldi ghlpal sbut Asf bef ore, the 10
i nt ersect | f r.V a a T . er ence,,vol,tage Vref
establ i shggg?%jét%&ﬁsl n%%%dﬂee%%u%ge:i‘o%}% %F%ggglég{isgegv@ dt a,‘&i nthis
case a poseceveedmMbseni dth. Sinilarly, the intersection of Vref and the

sl owgr |inear voltagey a@prMQHdS &St %?lgl shes Lhg ﬂ'gg'gn}};mg% dpration of a
positive pulse with. The difference o the’ mam?rum T owabl e pul se
dur ati on ILRBRT avRl F3ge HamRfufoThs aaddVedHousgdnfar aserbtoring he

boundar i egngoLo icole%jﬁ §6h11R01eniteN o0 al eQke il W %ﬁﬁ@éiéi@:ﬁar\ﬁﬂdow W In
t he presené 8{),\3 erred emhodi nent, preferred transition 20 w ndow W is
shorter tRBA"RD, PARAYT s \Gndc VedHEl Pegint he FAYRNEP d%°1 n many cases,

it may berdesipabbe £ drodic hamrth WRlke.dehsnBed@oskpithe time w ndow. |t
ot ed,, howev. bot h of Fig. 3 are a

?B(r)\gltogolrole'?lg?ﬁ%e%?r‘%n r% ;%%%ts\‘;&lrt Xﬁg\%’ggf Eg’gg i?fﬁgu%%dit is not critical
to t he inveﬁerempergnlﬁxgd1vwaf am@aﬁﬂibhesgﬁhenminﬁmﬁ@ thee sane reference
SO0 et TIRPIELE BRI CEh, SURLALL S5 8 T SRR, cont ol
or both obuleaHridipy. VElmE.1a30 yThitbet hotpresehiopub§evief eaid ntheci rcuit can
detect 1igBofey! AALNS vdl el g GohENe20dn PhGs | ONL K¥EIfR Of @
received pul se sequence. Thi's pernmts It
15 ‘duration of a positive pulse with. The difference of the
maximum allowable pulse duration TLmax and the minimum
pulse duration TLmin establish the boundaries for a
desired logic high to logic low transition window Wl1. 1In
the present preferred embodiment, preferred transition
20 window W1 is shorter than W0, but this is not crucial to
the invention. 1In many cases, it may be desirable for Wil
and WO to define a similar time window. It should be
noted, however, that both WO of Fig. 2 and Wl of Fig. 3
are a function of the same reference voltage Vref.
25 Although it is not critical to the invention that both WO
and W1l be responsive to the same reference signal Vref,
this is preferred since it simplifies simultaneous
control of both WO and W1. The width of W1 may also be
adjusted by adjusting one or both of VoTHf and VoTHs.
30 ' Thus the present pulse detecting circuit can
detect time deviations in both logic high and logic low
cycles, of a received pulse sequence. This permits it
detect not only when a logic pulse is outside its
preferred transition window, but also when its period,
35 and therefore its frequency, shifts beyond acceptable

limits.



detect not only when a logic pulse is outside its preferred transition

w ndow, but also when its period, 35 and therefore its frqﬁ'genCézfz shifts
beyond ackept3M2®e |imts. WO 01/37427 PCT/ US00/ 41227 . trence to
Fig. 4, a block diagramof a <circuit suitable for inplenenting the present
invention is shown. A | ogi ¢ | ow rmoni = bl ock 15 nonitors received logic
| ow pul ses and a |l ogic hlgh nmonitor block 11 5 nonitors received |ogic high

I . Both logic | hi_gh 5 and 1 f bl
Feceive the same rerbtehceiiange WoFidant: Lot AT I8 o gnal
exenpl i fi edchycuiteswithlzloddorsiigpdlemehkKing Ehehprésénmuxnﬁaqﬁlomnd | ogi ¢
o ronitor 101 g6k 1% Mo by Walude MO0 RIBAIES Adiledol || near

vol t age ranps and a mean i near vol tage
ranps with Legdeehee BIYIRA aW’efa 1P§ﬁ-c bxﬁhﬁh@nlt@lgllblchwlrh)m tor block 15

I ncl udgs a fnbﬁff:or@Pé’i‘::én}écf@%rgl\éoh&@ﬁegﬁ@g@s ger‘ﬁ?ﬂ{ qogcir@qlw Rggan out put

15 VoTLs simlar to that shown g second faster
vol tage ranpogGEAr B MIRiFAKAgCks 45t pod 1XKRI§f%ﬂ%h}¥ﬂﬁﬁQQ%”eto t hat of

Fig. 2. Itsthirsdmance reaaid sliighaar v¥ek] aged 'sibh Gedd Bt01=S pili8el €set and

begin ranping u on recei vi a logic Iom1pu|se Their 20 respective
out put s VoTEég%ﬁHﬁ \/%‘I‘E‘P Jc‘d"rh‘ﬁ%g’g' fecravpdupt oGk $E9n3e GLKI v ed pul se is at

a logic |ow V\hen thEEadTﬁQﬂil 1edisi Biigh &h& Nodi@nEdv inwisitor dlbegsc hi gh,

th | \VOTL d wth ref | Vref. If
LC ndBt oo Pland g ST R RS  EREREC Do Y S NBreR ve at o

hi gher potenbltageruﬁmpﬁeﬂhdamdmeVnELfomasom@azuﬂgwtheunnnanpeﬂt1Nhan Vref,
t hen CLKin g d W r nd Logi c
%éoc jqlta @ﬁ ggf%féﬁhé §¥Pﬂél(v}é¥ @Hr

| ow nonit or re ore sen pul se cycle S|gnal to a
| ogi ¢ | ow rexpmplks, Ipgiq lqyanOlFﬁé bioek ¥§uknckﬂ%ﬁﬁﬂa JFIst was not

hi gher thansMsedr Of i neH IR t¥QEL2afiBl gbRUBLtd P ProdiRfirdy abh@utbi® that
CLKIn15 VoTLs similar to that shown in Fig. 2, and include a
second faster voltage ramp generator producing an output
VoTLf also similar to that of Fig. 2. Its first and
second linear voltage ramp generators are reset and begin
ramping up upon receiving a logic low pulse. Their
20 respective outputs VoTLs and VoTLf continue to ramp up
while the received pulse is at a logic low. When the
received signal CLKin transitions to a logic high, the
values of VoTLf and VoTLs are compared with reference
signal Vref. If at the time that CLKin transitioned to a
25 logic high, VoTLf was at a higher potential than Vref and
VoTLs was at a lower potential than Vref, then CLKin
transitioned within the desired transition window WO.
Logic low monitor block 15 will therefore send a “good
pulse cycle” signal to a logic low register 13. If, on
30 the other hand, signal VoTLf was not higher than Vref or
signal VoTLs not lower than Vref at the time that CLKin
transitioned to a logic high, then the logic pulse was
ether too short or too long and a “bad pulse cycle”
signal would have been sent to logic low register 13.

35 Logic low register 13 stores the result from logic low



. transitioned to a logic high, then the logic pulse was ether too short or

too long and a "bad pulse cycle" signal would have been s :% gic | ow
r egi steg"(l@‘ 374¥5 Logic | ow register 13 stores the .resul tf %?ﬂtoﬁb |9c | ow

r:nr WO 01/ 37427 PCT/ US00/ 41227 -10 nonitor block 15 until the next | ogi c
| ow pul se cycle and provide the restd@to a flag generator 19. Sinmilarly,
| ogic high nonitor block 11 includes wthin itself a third slower |inear

vol tage ra uci,n p VbT iml to that shown in Fig. 3
and a four’?r%lqugrt gﬂ gr uf}gf‘ﬁ 5@ ¢ BFp pf a]r%’éﬂlls@utcﬁ &P sinilar
to that ofp:ﬁ:‘g.de&tueo@e@uhrcgho avfilsgrgderktdd 1@.so i ncl udes a neans for

comari ng, VOTHS and T Bk el e Sl 40BN 5 Ve gyt 10

signal CLKin produces a
ranps are Widddmn meﬂéglantgwduélwgerrb@m|vnal11319‘.qomaalp\/oTl—ls and VoTHf

whi | eg si gl’tﬁ_locgeliln@ ahegﬁ;tgﬁta%@H%ogthjfg m R 1?‘" i gt rgnsi stions

back to a'lo ow, the values o ared wth
ref erence B‘Rﬂgtaa ugtEy faP‘Featl%ﬂ%almﬁ%ltqqmtra@mqumm aoned to a | ogic

| ow, VoTHfoumtawo@Hfhlsqmﬂaaownth@& dhap /r ef aqu, \i%T'Fﬁ gﬂz 9;03 d' g\me;e

otentlal t ha Kin transitioned with
(F:)ycl e" si Jith Q:I g’&ﬁf:s‘t gll %F‘B FRohudes ra graans fPF °B‘§“P@6|4F1|gast i f VOTHf
was not hngimrs taln@in Vo YHEf wmthvﬁafbrmée ned 1y ivrddian Wheh ahphlee time that

or 15D ShaRatd Cr R BrORERES of akedT i ket KNS e Gade, éf‘?La;"Sul se’
cycle" si dieairtds limehd belt?geeﬁprs!amﬁgrdyqﬁ1aﬁsg$&bah @Zo?F@?Eg 2;2?
oo sl eSO D TR bl Bk PN
13. A cl odemgiag g§nérépg;c1@1@bnpdﬂgslUh&nﬂEﬁumun 3@aokisheéomsst current
pul se cyclRcM &t thabg@ft 158, PEKYIWiSues of VoTHf and VoTHs are
15 compared with reference voltage Vref. If at the time
that CLKin transitioned to a logic low, VoTHf was at a
higher potential than Vref and VoTHs was at a lower
potential than Vref, then CLKin transitioned within W1
and a “good pulse cycle” signal is sent to logic high
20 register 17. By contrast, if VoTHf was not higher than
Vref or VoTHs was not lower than Vref at the time that
CLKin transitioned to a logic low, then the transition
was either too long or too short and did not take place
within Wl. 1In this case, a “bad pulse cycle” signal
25 would be issued to logic high register 17. Logic high
register 17 stores the result of logic high monitor 11
until the next logic high pulse cycle and provides the
stored results to flag generator 13.
A clock flag generator 19 compares the result
30 of the most current pulse cycle with that of the previous
pulse cycle. If both the current pulse cycle and the
previous pulse cycle received a “good pulse cycle”
single, then flag generator 19 produces an enable signal.
If the current pulse cycle received a “bad pulse cycle”
35 signal, then flag generator 19 will issue a disable

signal irrespective of the condition of the previous



pul se cycle. If both the current pulse cycle and the previous pulse cycle
received a "good pul se cycle" single, then flag generataor éﬁwgrggpces an
enabl e swmen374271 f the current pul se cycle received a. "b&AEGT ) ycl e" 35
signal, then flag generator 19 will issue a disable signal irrespective of
the condition of the previous WO 01/ 32427 PCT/ USOQ 41227 -11 cl ock cycle.
If the current pulse cycle received a "good pulse cycle" signal, but the
previ ous pulse cycle received a "bad pulse cycle" signal, then a flag
generator.E§QHHICYEQSducéﬁatﬂ?s%%F%?%ﬁgﬁﬂﬂse'ﬁ&§%§n5ﬁFglgegnﬁ D e

si gnal s prqefieed dyelklagigraby dbwe tite maevisusdipudsel gyapel i ed to ot her
circuits responsive tqQ.the resent. pul se nitorin hrcuit, or it may be
gated by eﬁéaqﬁWﬁQaFioHagi?Eg?? MG i A & chgighﬁ includes a timng
means 10 ajwhexatoxellOcwilklyrodursfaerdidebleutsignadf. f Thg graklator 19 to
out put, si gnal K | ] | t i biS16€8R9NSd ve to the
presen? pulagléi %r‘?la Ig’rgi f’ﬁg&n%??c%ﬁc@d‘gérh ak%plcgylbagr (%eglggﬁgbsi gnal ?o out put

si gnal CLK dilrectly eppliedi bd ethenicircuiits prespongblve Feskh%ed for

start-up Cgﬁ@ste'&ﬁ“%m?éfhaﬂi@é@iﬁq Wi r ¥ PIRS QR maRUbsegaRREtey i Ng Circuit
and the other circuits responsive to the present pulse nonitoring circuit
may requi ran dndddafipBr FHBCEHE athi eve stable start-up 20 conditions.

Initiation circuit 2%nthese{on eciravivien andmidespar kefliny séans up to give

other circuitry tine_.to .reach their stable start- ondi tions, Durin '
startl@p 309 GaR FEACEEIESIY BHANTHYS 4P RURRUE Sér FOASIREFaI er ring a

di sabl e si graltcosu@patt pigna BaCLICLI.GFLG 2 Bl cativedebeobherd amount of
ber od. i HEFEEon TEPPRRT ST ne g m s EhaosushEesFHrag | gener at or
19 to be freialopit; ansf eppky @andisahitepaidnedd toCoMtpuG, signal -

CLK_FLG. '

15 Initiation circuit 21 is preferably reserved
for start-up conditions. During start-up, the present
pulse monitoring circuit and the other circuits
responsive to the present pulse monitoring circuit may
require a setup period to achieve stable start-up

20 conditions. Initiation circuit 21 therefore provides a
wait period at startup to give other circuitry time to
reach their stable start-up conditions. During start-up,
initiation circuit 21 initiate a wait period by
transferring a disable signal onto output lead CLK FLG

25 for a predetermined amount of time or a predetermined
amount of CLKin cycles. At the end of the wait period,
initiation circuit 21 then permits the output of flag
generator 19 to be freely transferred onto output lead
CLK_FLG.

30 With reference to Fig. 5, a graphical example
of the interaction of logic high monitor block 11, logic
low monitor block 15, reference signal Vref, output of
clock flag generator 19, and input pulse signal CLKin is
shown. Input signal CLKin is shown to consist of seven

35 logic high and logic low pulses of differing pulse

lengths. The interaction of reference signal Vref along



30 Wth reference to Fig. 5, a graphical exanple of the interaction of

| ogi ¢ high nmonitor block 11, logic |ow nonitor block 15, reference signal
Vref, owomB?@f clock fl'ag generator 19, and input pul SETHSIHE2TI Kin i s
shown. | nput signal CLKin is shown to consist of seven 35 | ogic high and

| ogic | ow pul ses of differing pul se-l2engths. The interaction of reference
signal Vref along - ~Il WO 01/37427 PCT/ US00/ 41227 -12 with nonitor bl ocks
11 and 15 determine if the pulse lengths of CLKin fall within the
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ramps Wit wir efrer eheen usl sAgeed/rffead N driqy numerliegilc vailgksmonahdr bl ock 11
s showmn _10 t se faster, linear_volta ranp_35 _and_a.sl.ower |inear
vortgbe r&nﬁy§%°#6c83%¥r &R B Wi TR gg%t%f,meﬁgf PECIRASIP7 of signal
CLKi n. As vdlthim, eaebpeft muritor febocko|tlagmd d¥pgolcampalddngegi n ranping
up -upon QS&SEI'%Q §E§§v£09i8 Qfg¢5f§% éféﬁh.%L@i@h ¥@%e§@hﬂgs of 15 linear
T°5R #i con ! y

vol tage ramnps 3 are shown huou conpared wth reference
si gnal Vrefoltage VMrefs not «critical that linear voltage ranps 31 and 35 be

continuously conpared wigh gef oy (\gf I 51 sdf Ehelegnt that at
| east the val ues of ?ﬁi negr_volfgg%ggb%rgﬁgg%éf%aﬁébgg at the time that a
CLKi ¥ | ogit® MisghapdrsEerehiBede Yohmprgedamn B éngr 8nédo¥rgnal Vref. In the

present examdae, vbleageTbehs 91 argl Jbaliame ldgiRanivel badees anp 35

correspond to the cogparisg resuljts of faster linear voltage ranp 35 with
f

n ]
ref erence Rol t &ge 9PEf 7 0L 281903 F I8ty | A SROWR/t KESPRFREXP vol t age ranp
35 is bel QWne¥revoandgeVvabmps 031 landdB S &k rf RAknplingeap vpbhage ranp 35 is

above Vr efr’ec%'p CJ)_oinnonhg ngfg%igl%(aprm!seé or}urgi.%i%.o The values of
15 linear voltage ramps 31 and 35 are shown continuously
compared with reference signal Vref, but it is not
critical that linear voltage ramps 31 and 35 be
continuously compared with reference signal Vref. It is
sufficient that at least the wvalues of linear voltage
20 ramps 31 and 35 at the time that a CLKin logic high pulse
ends be compared with reference signal Vref. In the
present example, the numbers 0 and 1 above linear voltage
ramp 35 correspond to the comparison results of faster
linear voltage ramp 35 with reference voltage Vref. A
25 value of 0 indicates that linear voltage ramp 35 is below
Vref and a value of 1 indicates that linear voltage ramp
35 is above Vref. Also in the present example, numbers 0
and 1 below slower linear voltage ramp 31 indicate the
result of the comparison results of slower linear voltage
30 ramp 31 with reference voltage Vref. A value of 1
indicates that linear voltage ramp 31 is below Vref and a
value of 0 indicates that it is above Vref.
Similarly, logic low monitor block 15 is shown
to use a faster linear voltage ramp 45 and a slower
35 linear voltage ramp 41 to observe logic low pulses P2,
P4, and P6 of signal CLKin. Respective linear voltage



and 1 bel ow slower linear voltage ranp 31 indicate the result of the
conparison results of slower linear voltage 30 ranp 31 with reference

vol t age Wy@6hisAzval ue of 1 indicates that |inear volt agePCEM§N03122Ys bel ow
Vref and a value of O indicates that it is above Vref. Simlarly, logic

| ow nmonitor block 15 is shown to use-mfaster linear voltage ranp 45 and a
slower 35 linear voltage ranp 41 to observe logic |ow pul ses P2, P4, and
P6 of signal CLKin. Respective |linear voltage WO 01/ 37427 PCT/ USOQ 41227
-13 ranps 4ﬂampnj445am@gMﬁ begphnganping oip rupeptieerdfion ofogi c | ow pul se
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be 5 conparealt@aeh rames 4il prgt 4P harenePRFinuqusit dosRageds¥ith ke in the

pr evi ous Caé@ﬁefyméersagﬁaaandréfabﬁu@ 1# ngadi reed | trRge dadpedS correspond to
t he conparison results faster |inear volta e ra 45 wi th_reference

vol tage \Vregupagag NHﬁBeV§e§ aRYY 12 et iRy 1 lewnputseio i ndicate

the result ©pfxd he %@@&ewauéeaabé,s imisd ey anld neabowel Lagearanp 41 with
reference voltage Vref. ied.to faster linear voltagg rapp 45, a

conpar i son VeAiaRe FRNE ﬁﬁdFBﬁFEEP?%%It?tt & HEIRAR NAPEY T&RY ari son
val ue of 1 fawlicratldneatatroltays ﬁh@ye45/rveirth ddfdrencegaodsaye sl ower |inear

vol t age ra@?ﬁln&kﬁgge\égg{aﬁa v%ehl1 s 2 J.lou'r{}t e%at olr@t eltr é g | ow Vref and

a val ue of OVE olta ranp 35, 41 and
45 ar0shovindicaie theseesulttht thmel mmn&mmp@csmlm IO(Sgsé;Ohegh or logic

20 ) ow CXLI (5 G oiialge! Ep2 £ RDBETY Akorhltl Voliades Bl CAbtIcal 1O

the inventi 45 may contlnue ranpi ng pass
the end of aepﬂsllreé’sﬁé’ctfia\?éerl égn%aﬁu‘gwulibafgq FRAP 190w FulCSBPRK&FORr e

observing. Jhey o¥heuliddiBayeYetnhabeit esPibdlow Ra-dfe@nanang of a new 25

respective logic high or logic | ow pulse. Wth referenpce to | ses P1 to
P7, pfaster co&%arlso% value gf 1 1nd£€ates that it is above 9r8Y.

15 In regards to slower linear voltage ramp 41, however, a
value of 1 indicates that it is below Vref and a value of

0 indicates that it is above Vref.
Voltage ramps 31, 35, 41 and 45 are shown to be

reset at the end of the respective logic high or logic

20 low CKLin pulse that they are observing, but this is not
critical to the invention. Voltage ramps 31, 35, 41 and -
45 may continue ramping pass the end of the respective
logic high or logic low pulse they are observing. They
should, however, be reset by the beginning of a new

25 respective logic high or logic low pulse. '

With reference to pulses Pl to P7, faster
linear voltage ramps 35 and 45 maintain a comparison
value of 0 while ramping up until they reach the lower
boundary of their respective preferred transition window,

30 indicated by a shaded area. This lower boundary is
marked by their respective crossing over reference signal
Vref. Faster linear voltage ramps 35 and 45 then
maintain a comparison value of 1 once they have achieved
values greater than Vref. By contrast, slower linear

35 voltage ramps 31 and 41 maintain a comparison value of 1
while ramping up until they reach the upper boundary of



| i near voltage ranps 35 and 45 maintain a conparison value of O while
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sl ower linear 35 voltage ranps 31 and 41 maintain a conparison value of 1

whi | e ranpi nghdily Welsiplectioy peaebribe tppesi HiiNdanacw, Rahideeeq41227 WO
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transition regions of monitor blocks 11 and 15 would be

15 denoted by their respective faster and slower linear
voltage blocks both having a comparison value of 1
simultaneously.

With reference to logic high pulse P1, logic
high monitor block 11 shows that Pl ended while both

20 slower linear voltage ramp 31 and faster linear voltage
ramp 35 had a comparison value of 1. Therefore, Pl
transitioned within its preferred transition window and
it receives a pulse status of G, indicated a “good pulse
cycle”. Flag generator 19 receives this result and

25 ' compares it with the previous cycle. In the present
-example, it is assumed that the previous cycle was also a
good pulse cycle and flag generator.19 therefore outputs
an enable signal EN.

Logic low monitor block 15 tracks logic low

30 pulse P2. Pulse P2 is shown to end while faster linear
voltage ramp 45 and slower linear voltage ramp 41 both
have a comparison value of 1. This indicates that P2
terminated within its preferred transition window and
therefore also receives a status of G, indicating a “good

35 pulse cycle”. Flag generator 19 receives this G status
and compares it with the status of previous pulse Pl.



25 conpares it with the previous cycle. In the present exanple, it is

assuned that the previous cycle was also a good pulse cycle and flag

gener at ogyolfyFhper ef ore outputs an enabl e signal EN. LogPCTIUSOO/H32A t or

bl ock 15 tracks logic low 30 pulse P2. Pulse P2 is shown to end while '
faster linear voltage ranp 45 and slowgr |inear voltage ranp 41 both have

a conparison value of 1. This indicates that P2 termnated within its
preferred transition wi ndow and therefore also receives a status of G
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”anS'tlon T, eghan fa%%h:clhhearnvmﬁﬁe ﬁHnﬁﬁ@Slihatsh%r ebapareabgoorizes it as
"bad pul s€ cycle” 10 and gives it status B. Upon receivi ngﬁt he status B

resul t frorMaidi® ©dr Ol oBR therefere g@@?‘é’ca&redl§qf§§ﬁe§tareaf:§ | e signal

D S. |—09'C1t0.sWﬂHé|T'etrQédbt9§KsiL’516ﬂﬂefb®bﬁﬁrVQﬁagtlh:ehlﬁﬁ.XhoﬁMtéﬁ, P4. By the
ti me pul se P4 ends, r |inear s already risen

15 volta e ra
above Vref BhFkondait 85 OESnpAt s I 35 L?Et m%laﬁcgugfsﬁv\ﬁw $hear
vol t ape 41 azmﬂ@lfv@%t et hi peatuyabi agg:dramd&ivdmgnmhebeththavn a

conpari son val 1 when P4 e ogl Iom/nDnl I det er m nes
that P4 di (fer‘?éxtiec( gFﬁf“nﬂ?ElS\?fhlP ocfslf TS rad g%a%gi ?:57%%&5 fdow and
gives it adsspdteusignadi B&fing a " bad pul se cycle". Upon receiving the

status B result frog,gppi {0 RbofoAD1dd10d s0eRRhAbESelPel SEHES a disable

signal DI S
next pulse, P4. By the time pulse P4 ends, slower linear:

15 voltage ramp 41 has already risen above Vref and obtained
a comparison value of 0. Since slower linear voltage 41
and faster linear voltage ramp 45 do not both have a
comparison value of 1 when P4 ends, logic low monitor
block 15 determines that P4 did not terminate within it s

20 preferred transition window and gives it a B status
indicating a “bad pulse cycle”. Upon receiving the status
B result from monitor block 15, flag generator 19 issues
a disable signal DIS.

Logic high pulse P5 is shown to transition

25 within its preferred transition region, as determined by
linear voltage ramps 35 and 31. Logic high monitor block
11 therefore categorizes its as a “good pulse cycle” and
gives it a good status, G. Flag generator 19 receives
this G status and compares it with the status of the

30 immediately previous pulse, P4. Since P4 had a bad, B,
status, flag generator 19 issues a disable signal DIS on
its output in spite of the current pulse, P5, being a
good pulse. This is because in the currently preferred
embodiment, flag generator 19 does not issue an enable

35 signal until it receives two consecutive good CKLin.

pulses.



Logic high pulse P5 is shown to transition 25 within its preferred

transition region, as determned by |I|inear voltage ra 1. Logl C
hi gh noWQa®B74ock 11 tHerefore categorizes iits.as a H&?&Z"E’%@?gjcym e"

and gives it a good status, G Flag generator 19-receives this G status
and conpares it with the status of th&-30 i medi ately previous pul se, P4.
Since P4 had a bad, B, status, flag generator 19 issues a disable signal

DS on its output in ite Qf the_current pulse, P5, bej a good pul se.
This is because |n}}§1e5%ﬁrﬁ”eﬁ'ﬂg3}cpr18f’epfléae gﬁbéa??reﬁ?cei"f Yenerator 19
does not §§ﬂeseé1tﬁl,alﬂ ,€ B36 1sigdrall owninbhiitbrr Bmecuesstv\mm,ecut i ve good
CKLi n puzses 3 PCT/ SOO/ 122 16_As ogi ¢ | ow pul se
P6 also r Eéf’v%% %ec%}bsodéigtzé:trﬁg éI Hézglf‘o tﬁolﬁr?g %ck 15. Again,

this i s becansktRin tregisin idemeded blyi thet shpdefleared. chmN tion region
s e URhCEASoR R AR W JRABEALOE-L] BAFEL'FE L6 O ot At from

conpares | status o nedi atel'y previous
pul se, P5coBpares bt twitihe the sdstuss ofultbe dnnegdiateb¥sPreBieis se bot h have

a Gstat Uﬁulééa%gen%ﬁw bbtH $34eSur30n2N808) Bu2kdNBha DU Out Put

The same TS case ul se P/, which receives G status fromlogic
hi gh noni P8rrwl e Kbath f*b"r"ec raar%lsttlaéhlsdurfﬂ-ﬁg aeﬂﬁﬁét%ehg bb¥$e§ i near

vol t age raﬁpéna%él@r@lgﬁ-ﬂalhmoax G} . valrHe efamellsFéage geher ator 19
conpares pulse P7 wt ul se and since hoth have %G status, flag

genéfat orP‘.’Eés?LSP-(T’al"Fﬁ’aﬁ FEGI VBT & STGHES ERCBniPEicMPRt. wWth
ref erencembfitody. bﬁoclﬁ 11‘11 I’ﬂir mrramuttlohrmheﬁaat at tﬁ)!ﬂeoif:héxhaacbtl:lock di agram
of Fig. 4_is shown lar_to thos& flg 4 are

Ctont 11 ohLopEh XPHEads mARRE G 8T 3in ek, 3 Apnarst 5ot (RN Shove 1t
I's to be wndeFsigogendmttdihdrie camparesnpulspel 2fewtiahi puakséoP6t he functi onal

bl ock diaQBé”%?ﬂce both have a G status, flag generator 19 -

15 maintains its enable signal EN on its output.

With reference to Fig. 6, a first circuit
implementation of the block diagram of Fig. 4 is shown.
All elements in Fig. 6 similar to those of Fig. 4 are
identified with similar reference characters and are

20 described above. It is to be understood that there are
many implementations for the functional block diagram of
Fig. 4, and that the structure shown in Fig. 6 a
currently preferred embodiment and does not limit the
present invention. If desired, for example, the linear

25 - voltage ramps within monitor blocks 11 could be
represented by a digital counter and the functional block
diagram of Fig. 4 implemented in software, in a
programmable logic device, FPGA, or other rendering
method known in the art.

30 Logic high monitoring block 11 includes a
faster linear voltage ramp generator 35 and a slower
linear voltage ramp generator 31. The output voltage
ramp from slower voltage ramp generator 31 has a lower
slope than the output from faster linear voltage ramp

35 generator 35. Both linear voltage ramp generators 31 and

35 are preferably active high devices and respond to a



Fig. 4, and that the structure showmn in Fig. 6 a currently preferred
enbodi nent and does not limt the present invention. |If desired, for
exanpl e, WOhe1/378aTear 25 vol tage ranps within nonitor bl ocPSTUSOWHIRY be
represented by a digital counter and the functional block diagramof Fig.
4 inplenmented in software, in a progtéamuable |ogic device, FPGA, or other
rendering nethod known in the art. 30 Logic high nonitoring block 11

i ncl udes a faster | i near vol t.age rang enerator. 35 and a slower |inear
vol tage rahPetenttah FUSE ophdnBYtpat Bglrt%rg‘émr HFitdatdnger vol t age
ranp generam@ir Sﬁeép@cade)mpusl opethfanrimes out s fotgmtf Fxomr |inear

vol tage ra er at or oth linear voltage ra enerators 31 and

35 are pre éhﬁ?Qﬁa ﬁWEh ge&?cég Pihed rE rg%é%BQOfPQV %27

PCT/ US00/ 4;1232:7rst 1di f fiepientiiagh appll$Eien 331putThaa gmﬂ-l(ﬂ:ﬁérltllm)g initiating
their 5" €SPES u e out ut from |.i near vol tage ranp
3l is appll CL'J'%"tne\/re t&%ﬁ aﬁgi?ﬁi cﬁlf‘f et ent tI anplifier 33.

The non- |nVQ§QI¢QFQSVQﬂiﬂgeoﬁr@ﬁffeDeﬁf¢Eﬁntﬂﬁﬂ|&mni1f§§rré@ehdéé i nput
reference mollaae o/igintlihf QVQB%ié' | fe ¥ q%lll lthet %ﬁftghefe mai nt ain

a logic hlgr out put until the oufput oms near voltage ranp 31
ri ses abovEram eflowgr LipearpIrhtagheradl pik Hisas didove dxefal Afplifier
Wil 10 swigh gt [10@ Gultput B&‘oﬁocﬁ'if?éﬁenﬁﬂﬁ QAU i@ Baskenl Ilnear
vol tage ranp, generator, 35 is applied to the non- |nvert|n% i nput of a
seco?‘ng di f?"é’l"g:rh i ah9%ic iPWSY Byaﬁ‘if“?ﬁ%?tll $hePuteyt 6 tlii-ésFﬂVertl ng
inp:thof mﬁéa&r emnuaalgeamalmpf beheBdtod &S QLY raﬁpqueddltbf Qh@nhbﬁl— 15
amplifier

37 will t t tput f
Fastr |1 Yo eering a8 FREgRs chpiar atiel AFREE SBorAr. Lhe out put

fromdiffesrehtVraf izmappflied 83 wvhélimswerttcing dnputogifc hi gh. As expl ai ned

above, "t hey pyalerad f LARYL k9P §201 Ofhd S ARARY & W el oRRs L e per i od

during whi e out put ron1s
15 amplifier 37 will therefore remaln at a logic low until

the output from faster linear voltage ramp 35 rises above
Vref. At that point, the output from differential
amplifier 37 will switch to a logic high. As explained
above, the preferred transition region is denoted by the
20 time period during which the output from slower linear
voltage ramp 31 is below Vref and the output from faster
linear voltage ramp is above Vref. Under these
conditions, the output from first differential amplifier
33 and second differential amplifier 37 both have a logic
25 high output simultaneously. An AND gate 39 issues a
logic high when both differential amplifiers 33 and 37
have an logic high output, indicating that the observed -
pulse is within'it preferred transition region.
The structure of logic low monitor block 15 is
30 similar to that of monitor block 11 with only minor
changes. In case of logic low monitor block 15, a slower
linear voltage ramp generator 41 and a faster linear
voltage ramp generator 45 are active low devices and
respond to a logic low pulse at input CLKin. When CLKin
35 switches to a logic low pulse, both the faster and slower
linear voltage ramp generators 41 and 45 respond by



. voltage ranp 31 is below Vref and the output fromfaster |I|inear voltage
ranp is above Vref. Under these conditions, the output fronlflr%%

di ffereMO®8374p| i fier- 33 and second di fferential anpl i RCHPSWARL 1 have a
| ogi ¢ 25 hi gh output sinultaneously. An AND gate 39 issues a |ogic high
when both differential anplifiers 3318nd 37 have an |ogic high output,
indicating that the observed pulse is withinit preferred transition

regi on. The tructu e of logic lownmonitor block 15 is 30 simlar to that
of noni t oPTBRBEKR91 W%ﬁ %?#%Fcrﬁlﬁ’&r OUtRRhg¥QLltRFeCRBPRF | ¥ c | ow nonitor
bl ock 15, oatphDV\elowlmfleta'te vl dwage vroartyaggeaempt gendtatod asfaster |inear

voltage r e t are w_devi ces an respond to a logic
| ow pul seia ?ngﬁ%gl ta%_trﬁ ﬁfa:?%e \M?'tlgﬁ8§ Y8g5a?8g£?:m? ow pul se, both
t he fast egenadatoownkl. IThteaJrubmittaugfesrlawprgenetagersam;i and 45 respond by

VO 0F ST45LnBEILLEON 412%op1 i REOUNG! 1008 of £RRSET LY e ou Py VOl {age

out put | ower” v éner at or | ower
than t he §P5ﬁﬁ§¢nt¥ﬁif%ﬁﬂkﬂflqrné@h @@HtageumawpfegeneeavoltﬂQe The out put

of sl ower yygkt age b PP &encq{ - I Oqkhe inverting input of
athird di fferen?lfr’lg ampl i f w%tn%rn, zﬂ‘ |t%R§t &ﬂg?grgtﬁce voltage Vref is

applied t BERBT ARG hyARE I ath fidt- offhedplftfféeemltaﬁlaml#eer4%3 The

di fferent w&lllaﬂ@k\hél£rld@lc \Mlldh 348 &hkOoBhe htghryﬂtéio&&e out put from
10.li near v Ita% 41 rises. above Vref. On the other hand, the

slo
out \gﬁt fr 5APPAEL BRI aﬁa@}’olﬁlagfé'sleénﬁbﬁge Yrefnn PRALR® PFRETon-i nverti ng
i nput of hahdurthe mhﬁﬁuﬂeﬂﬂdmﬂfayﬂ@ﬁ'&hﬁéa&7vamda§eefam§ applded to its

inverting f _I anpl.ifier 47 wl | erefore issue a Iogic'
| ow unti | #ﬁgf%%t%tg 45 &i8% ai ¥ llnlgnégPu oPFa@e% generator 41 rises
above Vrefliifférenipial ea‘nmﬁd.ftlrea:nsm iaod Wiredowsi applbiedaetds)yltme time period

f'grg: ggh}ﬂg fiePeldy diﬁé\ﬁ%ﬁﬂ?ifﬁﬁmltlgle Lapdes20d 41 Si{pltaneously have a
therefore issue a logic low until the output from faster
linear voltage ramp generator 41 rises above Vref. The
preferred transition window is define by the time period
during which both differential amplifiers 43 and 47-
simultaneously have a logic high output. A second AND

20 gate 49 determines when both differential amplifiers 43
and 47 have a logic high output.

The resultant output from AND gates 39 and 49

are preferably sent to respective memory devices 13 and
17, implemented as registers in the presently preferred

25 embodiment. If it is not necessary that the current
pulse be compared with the previous pulse, however, then
memory devices 13 and 17 are not necessary. Flag
generator 19 receives the output from logic low register
memory 13 and from logic high register memory 17, and

30 compares the current pulse results with the previous
pulse results. Flag generator 19 preferably issues an
enable signal EN in response to CLKin having two
consecutive pulses that transitioned within their
respective preferred transition region.

35 The output from flag generator 19 is preferably

applied to an initiation circuit 21, which masks out



20 gate 49 determ nes when both differential anplifiers 43 and 47 have a

| ogi ¢ high output. The resultant output from AND gates 39 and ﬁé Are

pref er abwo @em27t o respective menory devices 13 and 17, F}l}{ﬂsg ft’ed as
registers in the presently preferred 25 enbodinment. If it is not necessary
that the current pulse be conpared W%h the previous pul se, however, then
menory devices 13 and 17 are not necessary. Flag generator 19 receives the

output from|ogic | owregister no 3 and fr nllq c_high reglster
memory 17,CWrRHE wa&lagngﬁgrégEFeL% %‘Eﬁ‘s’bg e WR RS 5%8 previ ous

pul se resuins. rdiﬂag:egaeri&r atith 39dpsabke abignaks Diss. arin ébabl e signal EN in
response to_ CLKi.n 2C9 |§ﬁ§ I n | d within
their reshe %ﬁq}:e eﬁgofﬂ&reegpt ran ?ﬁégl%i rggﬂg}gn é?’he ou?p%’?’kf'?gﬁﬂ flag
gener at or Adpriesqutsl @nalenpblapplignal t BN sand niagix ilow @ &KL F2€  whi ch

masks . out %’gpféée%%%ﬁgﬂl g% I@ZEIS 19Ax9%1ﬁ5’t Jc]:reorg:;flag generator 19

durlna as aces it wt I sable signal DIS. In the
present en&ckhcﬂﬂﬂelyama§§§cth?gﬁ“éﬁ“buf{ﬁm Elahgengratprcldr épFedent s an

enabl e si %ﬂ\é %eldoqmeuhewo@nt% 5+ G preResaineanuablee skgnal DI S.
An AND gat

ectlve masks the, output from Flag generator 19 for a
predetern1PM%FQﬁnﬂﬂus%ﬁnaﬂl%ﬁ Kop-a B rEH%?e??ﬁ?ﬁRﬁrﬁﬁﬂ&ﬁi %q pul ses on signal
CLKin. A tjdEeiHdOwhenr €8l habk €Réesutpes M0 flagrawherhtoeut put from
flag argnerator 10 19. Fig. 7 offers a nore detailed circuit |evel

i mpl & ntat?on of the structures of Figs. 4 and 6. Al elenents simlar to
t hose of Figs. 4 andrig.haveffert| armorefdewanicled haimantidr deaed are descri bed

above. Fast ot QAR Shousr chingproualigge. f i deneratpee Shand 35 may

have enentation respective
const ant ce&emntscaméaﬁltandhesethétf‘m S eArat th \l@IV;e chaidara respective

capaci tive éTgyghéggdﬂy}acters and are described above. Faster and
15 slower linear voltage ramp generators 31 and 35 may have
a similar implementation. For example, each has a
respective constant current source 61 and 67 that can
selectively charge a respective capacitive means 63 and
68. The output of each linear voitage ramp generator is
20 taken at respective junctions 66 and 68 joining their
respective constant current sources and capacitive means.
The slop of a an output voltage ramp at either of
junctions 66 or 68 is determined by the strength of their
respective current source 61/67 and the capacitance of
25 their respective capacitive means 63/68. Assuming that
the capacitance of capacitive means 63 and 69, the ramp
rate of nodes 66 and 68 may be adjusted by altering the
strength of respective constant current sources 61 and
67. In the present example, the strength of constant
30 current sources 61 and 67 is controlled by respective
control signals Cl and C2. Thus, one can adjust the
~ difference in ramp rate at nodes 66 and 68, and thereby
adjust WO, by adjusting control lines Cl and C2. This
offers another degree of freedom since one can now adjust
35 the size of the preferred transition window either by

changing Vref or by changing Cl and C2.



. 68. The output of each |inear voltage ranp generator is 20 taken at
respective junctions 66 and 68 joining their respective current
sourcesvgﬂﬂbﬁﬁﬁbcitive means. The slop of a an output Jgﬁﬁgég%?%ﬁp at
either of junctions 66 or 68 is determned by the strength of their
respective current source 61/67 and W% capacitance of 25 their respective
capacitive neans 63/68. Assum ng that the capacitance of capacitive neans

63 and 69, the ramp f.nades. 66 and .68 may .be _adjusted by altering
the strength of re?p%g%lgv%w% %%t%sntc%hrsreéﬁc%éyﬁléfe§e§f%a§?§e 67. In the
present exmiflage phsestiahgat mide ikt afirdQaxiny, ent seevhdeswhtchAnd 67 is

controlIeqlb%a5e§Q§gE%%gel§opg%@%JgggQgggggk g@&egﬁaaghg§,8§ag can adj ust

the difference in ranp rate a here adj ust WO, by
adj ust i ng &ont Béncei AéBedr wHbtaye rEmps 33f fagds 3dnerkeintiegded vd freedom

Si nce one RAWrgdpu | pr efer r aaSL} yORW ndow

ei ther by I%%E,gngi ﬁg J\a/r g%gg‘? ib&@clﬁdlalff"g;‘ﬁ g{gt gl%aﬂri:ld ﬁlrtﬁfl:eg\/\ggo%g?%?

PCT/ US00/ £F£2 #howppag ??E%V%vi/% 55 Gan TesPeasiivel or aséegifelowol t age
potenti al idpufQde 66. Simlarly, a second switch 71 can selectively reset
t he vol t age potentiﬂL at nodﬁ 68. Since _|linear voltage ranps 31 and 35 are
intended to 5 respond™Edr &’ PHAEE ITARSuI4e 28E A5KPA, 18¢iEchegh65 and 66

arle shovmmiazotlri begbgvmﬂ?m}'é:@d’vﬁﬁﬂ%ﬁ&ia%_ %Qb%t}aﬁﬁ&ﬁl%?%hénﬁéhﬁe Li nﬁar
vol t,age r n . of 1 ogi | moni_t or are shown to have
subsh antiar{ﬁ}cﬁﬁggs%ﬁe?l&%a%t%aﬂeg TRI0S; aran\gogtg’aal% 19AHS $a%and 35 of
| ogi ¢ | owmepnitoyr bbbokkli5. THee Hzasicc diifffieeearess issthhat 1ihegar vol t age
ranps 41 a 0, P i.ve nd_.pair _of respective
SolrapeCramap ML AP ARTEC A, R5RAMS388. Fa s, SEPE

current control signals C3 swtche hown as
active hi fl@e9fcESSPact v raimant swinteieds s8§nand 93 andl A4y empdnd to a

logic highigbnbbKes and PETIRd AN Us RIRGKelhi bR LEGEKes.

15 Therefore, switches 85 and 91 would respond to a logic
high at CLKin and permit monitor block 11 to track
positive pulses at CLKin.

Memory registers 13 and 17 are shown
implemented as D flip-flops clocked by CKLin. This

20 permits them to latch the result of their respective AND
gate input, 36 and 49, at the point when CLKin
transitions. For example, If logic low monitor block 15
is tracking a logic low pulse at CLKin, the output from
AND gate 3% will change with time from a logic low to a

25 logic high as the length of the logic low CLKin pulse

' enters its preferred transition region. If the length of
the logic low CLKin pulse persists pass its preferred
transition region, then AND gate 39 would again changed
from a logic high to a logic low. Having logic low

30 register 13 clocked on the logic low to logic high pulse
transition of CLKin allows register 13 to latch the
current state of AND gate 39. Similarly, logic high
register 17 is clocked on the logic low transition of
CLKin in order to latch in the state of AND gate 49 when

35 a monitored logic high CLKin pulse transitions to a logic

low.



positive pulses at CLKin. Menory registers 13 and 17 are shown inplenented .

as Dflip-flops clocked by CKLin. This 20 permts themtaq | resul t
of their w@epyda7i ve AND gate input, 36 and 49, at the popcrﬁé%/é{nzgam n

transitions. For exanple, If logic low nonitor block 15 is tracking a
| ogi ¢ | ow pul se at CLKin, the output -BRom AND gate 39 will change with
time froma logic lowto a 25 logic high as the length of the logic | ow
CLKin pulse enters its preferred transition reqion. If e Jength of the
| ogi c | ow CLKi n pul sEMYr SR8 §‘%z¥%&§‘qrtys rBPéFEFng?Qt?ﬁﬂsifim egi on, then
AND gat e 391¥eUhsivagehe s:ttwtngaed:f far euraehtgCrKhhgbul se aahaddie | ow. Havi ng
| ogic | ow 30, reqgis ock Lt g o} i pul se
transition gF E:L‘lﬁ'%falﬁ regl s fg‘ettégl g? k?%é C%ﬁ%‘él@%t.'ate of AND
gate 39. Ssrlrnberhygod:@gst;aﬁusgrﬁ Jrseglevtrslsemedsbyl ackedgiomidte anshic | ow
transigtion Edéﬁ; 1} 1] ét%@ o; AN &t e 49 when 35
82P09| C g%mcﬁf rietd yl EE

am)nltore setran5|t|ons logic low WO 01/37427
PCT/ USOQ 48004d cmsn_l.nmﬂsse oﬁﬂall@rwm@r yreggpgﬁes@f)ésc BulFe 135 gl so have

the stat USr%réséﬁ'fé&Mh&&&w%%:@néebfﬂgmegh@a whdl 1haverd he status of
the previous CLKIin pulse. Since a good status G |)'r§%represent ed by a logic

hi gh and 5lsaa<:slt1ae1asaiB t'rl'kelr%d:r%ﬁ’t LyepQUEPRESr ¢ FOE FERFIEH  good
CLKi n pul sgof 95| pepAssén e \HP h mmlg@w n3pshdewisl fepresented when both

menory registers 13 and 17 have 5&7" eir respectl ve out puts.
Fl ag 1fener 4P8ic ByTh €1 sse‘Tﬂr'@a gﬁiXNﬁgﬁﬁf% % AW (1 issue a 10
| ogi c hi ghr@@ﬂbh@r@ haindEN Daweeyikohhgheootput § egndtieisl 13 and 17 have

of hervi se. 19081t &%%‘%'cﬁeh@difsﬁfﬁlg%%}c?&? ARSI T Tas

I 1111




Clains Cs 1. A pulse nonitoring circuit for recognizing pul se duration
within a predeternmined time range conprising: 5 first pul se detecting
devi ce w@dvi/s327 a | ogi ¢ signal input node for receiving ECT’Hé?o(:“lz’gi gnal
alternating between a first logic state pul se and- a-second.logic_state
pul se; a first voltage ranp generatot2zZeupled to said 10 |ogic signal

I nput node for producing a first |inear voltage rﬁﬂ'ﬂmm”a'uﬁ ' of
said first logic state pulse; a second voltage ranph MMed to
said logic signal input node for pfdi®$ng a second |ihedr 5 ¥ol tage ranp

upon reception of said first logic state pulse; a reference voltage input

node for receiving a reference voltage; first voltage | evel detecting
nmeans havi hg a Aﬁﬂf%er é‘t°fﬁ%&§&nﬁo&éregab| g‘art beSaPutf %r%‘ﬁc%e vol t age i nput
node and hawt&gien SEckHith iaprHedetdemiaufl ediméorangei yempssihdd rst | i near

voltage ranp, said first voltage level. detecti means being effective for
i ssuifg a first det%%ﬁﬁEn?QﬁﬁfngﬁtFﬁ%Fggpgﬁgéc?ggggfﬁgTirst l'i near vol t age

25 ranmp having a potantdgilc lslogmalsdngutehedenfervoetaeing &elggid vol t age
| evel detectin ns Vil first inpu ode c |.d; ref erence
vol tage | nﬁh?nglngag‘gt%rn%%lan&g B eyeeh gl?ﬁ%u?oﬂ%ﬁ gyg{eedp%p?gagndd

i ng a secon e coupl®ed 10 receive said
second | i neaseguid akpgramtateaipdlsecond vol t age 30 | evel detecting neans

pei ng effective For 4 Sl b1 ca8e0pdnACLERLERB 8! 0Bab1LA EshONPe o sald
first linear voltage ranp having a potentia a%ove sai d reference

vol t 3fe; ThPgishenalasimRdn s fesdpreducingia first 1ineaniii111 wo
01/ 37427 PEdi 90/ Add? lapon reception of said first logic state

pulse;

a second voltage ramp generator coupled to said

logic signal input node for producing a second linear
15 voltage ramp upon reception of said first logic state
pulse; ‘

a reference voltage input node for receiving a
reference voltage;

a first voltage level detecting means having a

20 first input node coupled to said reference voltage input
node and having a second input node coupled to receive
said first linear voltage ramp, said first voltage level
detecting means being effective for issuing a first
detection signal in response to said first linear voltage

25 ramp having a potential below said reference voltage;

a second voltage level detecting means having a
first input node coupled to said reference voltage input
node and having a second input node coupled to receive
said second linear voltage ramp, said second voltage

30 level detecting means being effective for issuing a
second detection signal in response to said first linear
voltage ramp having a potential above said reference

voltage;

t
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-23 a control means coupled to said first and second voltage |evel
detecting neans for determ ning when said first detecti EF?%QQ%EZIS
coi nci deN¥OQW3¥7#27sai d second detection signal. 5 2. The 8’ nitoring :
circuit of claiml1 wherein said second_|inear voltage ranp has a greater
sl ope than said first linear voltage™dfp 10 3. The pul se nmonitoring
circuit of claiml wherein said reference voltage is proportional to a

nmeasure of tinme, the_v | ffere t ween i d. ond.l i near voltage
ranp and said first Ianééé%ﬁﬁE%éé?%egﬁyal%%pggp ??aogéfggt%n?he pul se
duration of segondf vpitageglevel detqniling, megnsafdrpdetiermimimedviieme range
bei ng defi ned ;hy ¢t t} | i Lch:Sal kst ection signal
S coincid%%#BWF%EQEan?Egggﬁgq%é eét?%thﬁgﬁéﬁehg.&%%ﬁ %%ﬁ%e nonitoring
circuit of SegepAldphesbiersaignalx0 first pul se detecting device further
includes a first nenory neans for storing the output of said first control
nmeans. 5. The pul se nnnitorinq:chcuiL of claim4 wherein sajd 25 first
menory mean€-st ofB€ PRESS AP EFLING i o st 0L cEheBI L iEhekeith Faihonse to
renmoval of sakenlli 1shebP OVl tadedtrainplihge. abgréheepUs BEpEDMAOrddld Ci rcui t
of claim1l ffurt ei. 30 ha%i'n a second pul se detecting device effective for
det er mi ni ng "wh&h tHBSPLI ¥ WéhﬁnW?Wﬁ said second logic state pulse is
within a second tinme range. This Sheet Has Been Replaced I I11LIT1T 111111

W 111 Ll 11 | | Il * C c L] NPEENY 01/.37427
peri USE0 41327 | Thg Bolet dtertearipgiatatiis! BF lath of il Wi ey
havi ng a fl| zgfgeancat vwlads|isd propoaitdohpl stopal me@asure of time,

the voltage difference between said second linear voltage
ramp and said first linear wvoltage ramp is proportional
to the pulse duration of said first logic state pulse,

15 said predetermined time range being defined by the time
period during which said first detection signal is

coincident with said second detection signal.

4. The pulse monitoring circuit of claim 1 wherein said
20 first pulse detecting device further includes a first
memory means for storing the output of said first control

means.

5. The pulse monitoring circuit of claim 4 wherein said
25 first memory means stores the output of said first
control means in response to removal of said first logic

state pulse.

6. The pulse monitoring circuit of claim 1 further

30 having a second pulse detecting device effective for
determining when the pulse length of said second logic
state pulse is within a second time range.

Thnlsi““ﬁlﬁmlﬁnmd . AR 0 R



detecting device and to said second pul se detecting device, said flag
generator being effecting for issuing 5 an enable flag $i-gRRbed1B27 €SPONSE
to con§@9ﬁ?@0€$first and second | ogic state pul ses bei%g within their
respective predeterm ned tinme ranges 3 determ ned by their respective
first and second pul se detecting déices. 10 8. The pul se nonitoring
circuit of claim7 wherein the issuance of said enable flag signal is

synchronoug w trﬂeapuhggiﬁoﬁié‘&ﬁ&&"séﬁfgﬁ?ﬁtesc?f 108 & ifiR¢hepode. 15 9. The

pul se nonitoring circuit of claim r having first and second nenory
neans, sail@vVingdse A8 JeRAEAFRT HERURL DU it figsdi PBLERe out put of said
first pulatdetiagt 1BgideVise B8l Ne&dEPulwe Ritettehyng the out put
of said control neans, .said second nmory 20 ans being.coupled to store
t he outpnnd%ﬂ19$ai8a%§c8iag %ﬁ?%%??ﬁifﬁﬁ% Q£%n91§9rTﬁéngPge noni t ori ng
circugt ofarclenatil® Bhegesigsal din frésfonadyy daaeruttideesikbe out put of
said contral, 25 negni in re€$ﬁnse qynyal af Sai&ﬁ;LrSt | ogi c state

e t

; or
pul se. 11?nﬁu§ﬁ&ﬁp ABhFtd %H#%ﬁﬁ SR GRS WRE*Ei n the stored
out put of respecitivet paadetermimedreniony reayess arse de3@rodneledyt o said fl ag

01/ 3747 BCFRSEERESS T . S6F Tt B A, mifed S8R e Poui ¢ of claim i1

further IHeMiegsan initiation setup tinmer coupled to receive the output of
sai d; | ag generator, said initiation setup tinmer being effective for
selectively transferring one of 5 a disable signal and the output of said
fl ag generSat or The PHASEnBORELOTARYtCHoBELt i Fliadm [7atheredBt theti ner being
effective ffspuahicanskesbifdesah e 0f 580! & glanals tynxdirdnoaBahl enodt put node

for a predeterm ned nupber of |ogj
P loéic state cggnge at ségg logic input node.

15 9. The pulse monitoring circuit of claim 7 further
having fi:st and second memory means, said first memory
means being coupled to receive the output of said first
pulse detecting device and being effective for storing
the output of said control means, said second memory

20 means being coupled to store the output of said second

pulse detecting device.

10. The pulse monitoring circuit of claim 9 wherein said
first memory means stores the output of said control

25 means in response to removal of said first logic state
pulse.

11. The pulse monitoring circuit of claim 9 wherein the
stored output of said first and second memory means are

30 coupled to said flag generator.

e | | \\m 1) A
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state pul ses at said logic signal input node in response 10 to an initial

streamof |ogic state pulses at said |ogic  signal input The
pul se noNWW@O¥37AY circuit of claim 12 further being effe@?ﬁ‘g@o?%‘ﬁw
transferring said disable signal to 15 said enable output in response to
an absence of |ogic state change at sai4P ogi c signal input node for a
predeterm ned anmount of tinme. 14. The pulse nonitoring circuit of claim9

wherei n sai 20 %0 r d . [TeNnOS ans. ane.digital i sters. 15.
The pul se nglrﬁ t or'lfh r?giglrlrggurl@ﬁg?g%}'g?rﬁ%yc\ﬂ%er %n c&&ilﬁ‘ glsle%BHgﬁgﬁl se
det ecti ng dédaviag pol dddtiabioni setuwwltiaper cowmpledntéparecetveptike to said

25 logic siqngb LNt e ég%g Nl s PYAA ge ranp upon
reception sai, ggcggdsﬁggigig?aﬁéﬁpu ggﬂ %fﬁgaﬁglF%gg?Bﬁoég?ﬁg fourth
vol t age ranp-ige@rePsisne egﬁﬁwéaw ofenisplacidively §nansfapuingoere fof

producifg a f iskbiki BeghaBlane! RO URIH WO BCERhL0BeRErafb A SECONd

|l ogic state pulse_at said input node, said fourth |inear voltage ranp
having a gr &% &R3bLEpEUERRR RAFey 1$a4ch initdation) se4EP EiRer Beidond
reference velfifageivepibr nofignd Bérridfy R0 GiBEb3AI digRAEr evCsav®l tage;, This
Sheet Has Been Repla%ed 11131212731 111111 11112121 1) 111l * GL THhLili
111111 1111 °PEPIE1 2P 04998 459F BPESSS3FFTSD8d DYRbET  @F r 1P9AF t age | evel

det ecti ng nsdasehpuilagsaatfsasd loypid sigealcanplhiednbde sinm dregmaixk r ef er ence
vol ta i NRUt _node. hayi cond input node coupl .ed. recei ve said
Ql.ﬁ] Qg a gﬁl@i‘gl lell:égn a‘ilﬁﬁ&?nlg st {Egggu?ges a e?aélééiolho c

thirdinear vol'tage ranp, sard VO vel Teans bei ng
effective fedgheduiingutanedgsd detection signal in response to said third

| i near voltage ranp having a potential bel ow said reference voltage;

13. The pulse monitoring circuit of claim 12 further

being effective for transferring said disable signal to
15 said enable output in response to an absence of logic

state change at said logic signal input node for a

predetermined amount of time.

14. The pulse monitoring circuit of claim 9 wherein said
20 first and second memory means are digital registers.

15. The pulse monitoring circuit of claim 6 wherein said
second pulse detecting device includes:
a third voltage ramp generator coupled to said
25 logic signal input node for producing a third linear
voltage ramp upon reception said second logic state pulse
at said input node;
a fourth voltage ramp generator coupled to said
logic signal input node for producing a fourth linear
30 voltage ramp upon reception of said second logic state
pulse at said input node, said fourth linear voltage ramp
having a greater slope than said third linear voltage
ramp;
a second reference voltage input node for

35 receiving said reference voltage: [ — -
Thlis ISIl]iet'II{ii"BeeInllieialliced ”!Il“c““"l! “l'!l i




a fourth voltage | evel detecting neans having a 10 first input node

coupl ed to said second reference voltage input node a”‘}cf}ﬁ}éh&ﬁ% second

i nput nWODIBMIPl ed to receive said fourth |inear voltage ranp, sald fourth
vol tage | evel detecting neans being effective fof iissuing a fourth
detection signal in response to sai d"#8TUrth 15 |inear vol tage ranmp having a
potential above said reference voltage a second control neans coupled to

said third voltage A%eir&jq;oqq:g Fgggnsdgggcgﬁyglﬁgaxggégfd%i %urt h

vol tage | evel detecting neans r det ecti on
signal is tarﬂtltnnnt\que:ﬂmuwlbdutphsaddtéec¢@@ seference groltiagepul se

moni tor nglﬁ;;,&e%d@farﬁi fﬂam ity o whekebAd! Maputll £58& e8Gg &t Wepn the sl opes

of said fir and second tage ranp generators is different than the
vol tage di Fe€@eL¥R esdid v‘véblﬁrq Hénglaépér@léﬁggarampm$@|1<an%ruf%rth vol t age

ranp genergbpPEsqe 117evé|1h9dé¥~é|c9tq gﬂﬁbﬁﬁgl Baifgr 6¥kbceive! pbmildsushey ein 30
said first, second ourth voltage | evel detectln neans are

di fferential thixd | 4?¥ﬁ%$19H3srﬂ%élpﬁpséeﬁBﬁPﬁﬁrFﬂgs%+?cEﬁ%r4ﬁ

wher ei n sab@ltddé Stanypliagnglel potengi AEAPELLR Safdlffeferdnad 35 arrpl ifier.
Thi s Sheet Been Replaced 11'11QJ 1112111 211221 11101 12 111
1111111111¥919399411111111 LMS WO 01/ 37427 PCT/ US00/ 41227 -27 19. The pul se
nonitoring circuit of fiduith hoMMagelmesalddetecsin@ndeamxxhuriny tseage ranp

geneq gl or SeALSe "85l I oA 14aNSLatLig sabdndi LatoAnd SoraNdJd near

vol t age ranps. oIt 6fi Ng-Gr T Cui & her
havi ng a finptt shage a}tﬂ\thacﬂlnmodeseogpdednpotsa@def¢¢@mle¢cﬂq age ranp

gener ator . realy | Ob%y el 1NAG8 PGLRaE! LEb) Vel @ oA N the slope
of the output voltage ranp o salé Irst voltage ranp output. 10
voltage level detecting means being effective for issuing

a fourth detection signal in response to said fourth
15 linear voltage ramp having a potential above said
reference voltage;

a second control means coupled to said third
voltage level detecting means and coupled to said fourth
voltage level detecting means for determining when said

20 third detection signal is coincident with said fourth

detection signal.

16. The pulse monitoring circuit of claim 15 wherein the
difference between the slopes of said first and second

25 voltage ramp generators is different than the voltage
difference between the slopes of said third and fourth

voltage ramp generators.

17. The pulse monitoring circuit of claim 16 wherein
30 said first, second, third, and fourth voltage level

detecting means are differential amplifiers.

18. The pulse monitoring circuit of claim 1 wherein said
first voltage detecting means is a differential
35 amplifier.
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21. The pulse nonitoring circuit of claim20 further having a second sl ope .

control node coupled to said second voltage ranp generator, said second

sl ope corjg@lsrapde being effective for changing the slopeTafseod2dut put 15
vol tage ranp of said second voltage ranp generator, said second sl ope
control node being i ndependent of saidsfiLrst slope control node. This
Sheet Has Been Replaced [1LLLELE FEbererr veerbrr te reererr il

LEEEE 1l 1 11l Ms IF This Sheet Has Been Replaced | TITITEL I

LI T 1118, 28TRETHWISH) /mbid2 6 rANEGNDEDCGLAl &6 ¢laimiVedhdreirheasaid

| nt ernati on r - I 0Q 1 - oriaginal, clains 6, 15
and 18 cancg#‘fgg;gg#iégglhn%fa g/;?;g_ﬁ;'; 1Q£l?£3 éegésgé%zas 156{%%9en%etd,$r &mai ni ng

cl ai n8 unchbageen¢satpinpeSdidl fixsgubsd seapndr limear rwailittadeorampsi.t ori ng a
first logic state pulse and a second | ogic state pulse 5 conprising: a
first pulse_ detecting device for nonitoring said first logic state pul se
and a Secondfpul Ere d8ilsa mogiteaingeciseuibnef orlaign shifn nd logic state
pul se; a | ogheid dHatidgtPWlopedechekol CAHYT AGuFLdPHS sk Fidiad! _

al ternating between said flrs% | ogic,state pulse and said second |ogic-
state pul seVoht3%8 FAWL FSRGFEEQE | Apit AbORS fEPntEReiRAdRy Pe1N%ef er ence

vol t age; sagfiféctidie Mdrsehdapeati Bheds¥bpe dNCthdliditputl ¥ thagest vol t age

ranp generator iC s%ﬁnal i nput node for producing a
Raf

| ed, t id
first Iinea?mm%§$$§§§‘¥§ﬁﬁ% Lgﬁlkgggpf? QPLRYLE Y first logic state pul se;
10

21. The pulse monitoring circuit of claim 20 further
having a second slope control node coupled to said second
voltage ramp generator, said second slope control node
being effective for changing the slope of the output

15 voltage ramp of said second voltage ramp generator, said
second slope control node being independent of said first

slope control node.
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f}nsss%ee?ﬁ B‘éé)nlﬁe rarrp generator coupled to said 20 logic signal input node

econd | inear voltage ranp upon reception of said first
ﬂﬂ a first voltage | é&el det ecti ng means PEVPRYA22T: | st

Ied to said refer QneENy gput- 25 node and having a
second i nput node gaupl &, ttemeﬁsﬁm &e nljl\ha 1 SRR 113064 61398 rarm, sai d
first vol tage Leych 1,6 €Es L0 sTaae e 76 100k |t 2 17t

det ecti on S|gna In respéns age ranp aving a
potential bel ow said reference v&?? hﬁ 6m% 2§@%nﬁpvoltage | evel detecting
means havi ng-a &j pgﬂsanpgplﬁeeéngomrmztto fon dnareiftamine ofizgfe i nput
node and haYbBQc g@gn%guggugnapge égiéeg%a éapﬁigg second | i near

[ eve det t S

vol tage ranp sal Seco vol t age I Nng nea el ng effective
for is§uingcamESlsenqnd detectlon S|gnal in response to said second |inear

SPEET (ARTICLE 10) 01 PLPEERE PRLRR RS RS S0 defotind ey
PCT/ US00/ 4182¥d f£9ratf lpgt cdstadien pudsenansh uplsetdid qilksd idetecting second
vol tage 'evﬁevﬁﬁée%&:”ﬂoﬂg%ﬁ.ﬁgf @%é'dv%ééynd 'fo?%é‘gst?aéé Cﬁ\ﬁlﬁé’pd status

signal in response tection sig Inci dent with
sai d second detectao&ogugnahgnsdldnpnnnannnfnr(hﬂenivn@gdevlaelc

| nput tRode FHFRRFoRIERRESE P, PRCHERL Bt B ERtacs Mfedl OO

second Iog|andtaaedpabsendlaogucssM@tenpnlsuﬂe a fourth voltage ranp
generaver ol ed 1o YasdreRch Spiiad LR el eI A0U!
sai d i nput mneflerence voltage;

. said first pulse detecting device including:

15 a first voltage ramp generator coupled to said
1ogic signal input node for producing a first linear
voltage ramp upon receptidn of said first logic state
pulse; _

a second voltage ramp generator coupled to said

20 -logic signal input node for producing a second linear
voltage ramp upon reception of said first ldgic state
pulse;

a first voltage level detecting means having a
first input node coupled to said reference voltage input

25 node and having a second input node coupled to receive
said first linear voltage ramp, said first voltage level
detecting means being effective for issuing a first
detection signal in response to said first linear voltage
ramp having a potential below said reference voltage;

30 - a second voltage level detecting means having a
first input node coupled to said reference voltage input
node and having a second input node coupled to receive
said second linear voltage ramp, said second voltage
level detecting means being effective for issuing a

35 second detection signal in response to said second linear
voltage ramp having a potential above said reference
voltage: .

avexen seeet (aricie 9 | IR RN AR
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15 a third voltage | evel detecting neans having a first input node coupled
to said reference voltage i nput node and having a second i nput node

coupl ed t ¥Q¥B2je said third linear voltage ranp, sai d ROYYS§U/43Et age

| evel detecting nmeans being effective for issuing a third 20 detection
signal in response to said third linear voltage ranp having a potentia
bel ow said reference voltage; . a fouR®h voltage |evel detecting nmeans
having a first input node coupled to said reference voltage input node and

having a second i nputa NOCESC ARbAINEONESES! ¥8up2oa @b 4 Quréfdd near
detecting neans being effective for

voltage ranp, ;said f urtQE%PI aﬁe | ével de ]

i ssuing a AriecRd SAiETssilgNet ARTPEEHRE SReans @ PFtHUrR FI5 near

vol tagedrarmsé\mﬂ@ga afmwqurugal saaeug Sﬁéﬂzleiﬁ&ﬁé@;ﬁbf n%@'ﬁ@gﬁidalnd 3P a

second decodjn ns_.coupl ed t aid third _.and fourth voltage |eve

det ecti ng ngla’ﬁ%: g%eeccﬁ\f’épfs&lgnagsgﬁ?'ﬂa ﬁ°%’é‘&b§%“bd’ffaﬂﬁtsﬁ sﬁ%é’ﬁ‘gl in

response todéstackidigidyradd;ecti on signal being coincident wwth said fourth
1] .Thi s Sheet Has

detection signal. 35 J_. 1 L0l LIV LELLL J1 1" 11 I

Been Repl aces C I ~I| |s~a|ldlffff§dl P“#F%??'C‘FC‘HI‘%@BEB IHEPYRET CLE 19) WO
01/ 37427 PCT/ u500/ 4122thi3@ FolThgepuése gemetaromgaiplad ttoofsaddai m 1 :
wher ei n sai 1 N8}V g ; : |5 han said

first li nea?o%/%lef% eéranp.%hg %Eaghgogﬁ%&%éolm %ﬁ%ﬁgﬂ ?Lclg%%rz)f claim1l

wher ei n saitPliade anre Upent 1§6eptipn opaid i egrdnd ol i shiate oulsene, the

vol t age di ference ihgmeapqsai d second linear voltage ranp and said first
| i near voltage ranp is proportional to the pulse duration of said first

logi ¢ state pul se, 1@ SRUFtHr BabEaIF AP t9oRETaIRIe WIHEUEP §8ddby the
time peri ogbdcjiw igignall GRpsai Hofier sbr defQEid iy S FHlrdhs 1ig@iaRci dent with
sai d second detection signal. ) . .

voltage ramp upon reception of said second logic state

pulse at said input node;

15 a third voltage level detecting means having a
first input node coupled to said reference voltage input
node and having a second input node coupled to receive
said third linear voltage ramp, said third voltage level
detecting means being effective for issuing a third

20 detection signal in response to said third linéar voltage
ramp having a potential below said reference voltage;

a fourth voltage level detecting means having a
first input node coupled to said reference voltage input
node and having a second input node coupled to receive

25 said fourth linear voltage ramp, said fourth voltage
level detecting means being effective for issuing a
fourth detection signal in response to said fourth linear
voltage ramp having a potential above said reference
voltage; and

30 a second decoding means coupled to said third
and fourth voltage level detecting means effective for
issuing a second good status signal in response to said
third detection signal being coincident with said fourth

detection signal.
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4. The pulse nonitoring circuit of claim1l wherein said 15 first pul se
detecting device further includes a first nmenory nmeang~{Qteondi2si Ng the

out put WPOE¥K first control neans. 5. The pul se noni ?%%i ng circuit of
claim4 wherein said 20 first nenory neans stores: the output of said first
control neans in response to reanaI3@f said first logic state pulse. 6.
(Cancelled) 25 7. The pulse nonitoring circuit of claiml1l further having

Ly ey 2t Oheol £ BnPeleidy TSl AN S UL nfI3ORMERA PR, 221
ag generdtor berng effective for° 18suing an enabl & flag signhal in
response t sesand flinepr3gogbade stampishas ghadrdadiery sdopecitbent saiidh sai d

second goo%irgkaﬁgﬁeﬁgg?ggg?gee%%ﬁﬁpulse nonitoring circuit of claim?7

wherein the "issuance o e flag signal is synchronous with a 35
| ogic state change at said logic input node. This Sheet Has Been Repl aces

11111351111331.11131‘%13%&1 %% ém&%‘é@%ﬁé@qd%@e&a&&) ac wherdin3£424

PCT/ US00/ 41227 31 pul se nmonitoring circuit of claim7 further

havi ng fir efex@neecBR4tABRDI§ PRSPRTLIONAL 50 & MASSYEE Oofe&ABepei ng

coupl ed t o0 tHeOrR1tBGeOHE PEErOhcs MhviddiStsaile GAHIME NBARSY s@hdagscon_d
menory neans being coupled t .Store the output of said segond_decodi ng

dto5
means. 10. TR BHCsEABNFLEPF niiREFE WL AICITEATR 3 SWRECPOTELRPEL st
m%m)ryl m%?rt% _3551@][ _@&l’sbledﬁ_uﬁ’@ﬂénocﬁf isgérh ﬂm&ﬁlrllg:gTﬂF&rt&ldenpu&sponS_e to
removal of sai I 1S ogic.state ul.se. (he pul se. noni.toring
Cirodtt of SH AFSCRREFBTRSEne e BALF dint St B ol RiPsecond
nenory neamperdod ducipgewdhichssaid ffiagstyetereattdon Eighal Tke pul se
nDnltorlngagikggbgngfwgkglgg}& éé%éﬁﬁ”detection signal.

4. The pulse monitoring circuit of claim 1 wherein said
15 first pulse detecting device further includes a first
memory means for storing the output of said first control

means.

5. The pulse monitoring circuit of claim 4 wherein said

20 first memory means stores the outpuf of said first
control means in response to removal of said first logic
state pulse.

6. {Cancelled)
25
7. The pulse monitoring circuit of claim 1 further
having a flag generator coupled to said first and second
decoding means, said flag generator being effective for
issuing an enable flag signal in response to said first
30 good status signal being coincident with said second good

status signal.

8. The pulse monitoring circuit of claim 7 wherein the
issuance of said enable flag signal is synchronous with a

35 logic state change at said logic input node.

i A O AR
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having an initiation setup tinmer coupled to receive the output of said.
flag generator, said initiation setup tiner being effective-

sel ecti v&¥qQ o1/ ¥7d42¥sf erri ng one of 20 a di sabl e signal andlﬁﬁgﬁgﬁ?%a{ of said
flag generator to an enable output node, said initiation setup tinmer being
effective for transferring said disablgfsignal to said enable output node
for a predejer mmad fUIREmoAitddng cikabetpuksebath FBafdrtiogt c signal

i nput node in response 25 to an_initial streamof | ogic_stat ses at
sai d Iogic:h%ﬂkﬁﬂﬂfﬁqﬁina F&Corst m?WQrHngénﬁbn??ﬂ$i%br%?f%%¥$%tf claim12
further beigeheHeanid wupdred tansterei thesautpdt sabl gasd ghiatstt o 30 sai d
enabl e outpyt in respaonse taq. ab ce._of | ogi t aid |logic
si gnal irunéEQﬂdk?q e%§s'pF@&%?EFﬁ?%@dESWBﬁktHégngi%%fn§4_ %Eéﬁiﬁﬁge

nmoni t 05 ng stomitheofoutipmtmod Wwaddeiseceaddde8sding smeamsl. second nenory
means are digital registers. 15. (Cancelled) ~ 11111121111121121111211111 |
VIII This Sheet Has Been Replaced * ¢ I. Ms * ILLLLLL TR0 EEl beeg e el
AVENDED SHEET. (ARE @i sk9monitondngl c3r4pit petf/ chsain 44 2eiverein §8idthe pul se

moni LOri NG £ fillilorfifcF hitlalisl SHB2EST RnkNEurShtf 6F Shegy hedugeing he s! opes of

said first econd ™ voltage ranp generators is different than the

vol tage dindasrerige nsapoase the remoyad of said fhrs® @S oihka%® 5 voltage
ranp gﬁrnerg.;‘%rsse. 17. The pul se nonitoring circuit of claim16 wherein said
first, second, third, and fourth voltage | evel detecting neans are
differential anmplifiers. 10 18. (Cancelled) 19. The pul se nonitoring
circuit of g ai mpe WiarsRl honditérihigr sirandtseeoalaiml ¢ ageereainp tener at or s

Poe o0 PilSlea GurgIBE 21 $1381 bt 8bc8hd RGRSHY dddifflaneol a08
coupled to said flag generator.

15
12. The pulse monitoring circuit of claim 11 further
having an initiation setup timer coupled to receive the
output of said flag generator, said initiation setup
timer being effective for selectively transferring one of

20 a disable signal and the output of said flag generator to
an enable output node, said initiation setup timer being
effective for transferring said disable signal to said
enable output node for a predetermined number of logic
state pulses at said logic signal input node in response

25 to an initial stream of logic state pulses at said logic

signal input node.

13. The pulse monitoring circuit of claim 12 further

being effective for transferring said disable signal to
30 said enable output in response to an absence of logic

state change at said logic signal input node for a

predetermined amount of time.

14. The pulse monitoring circuit of claim 9 wherein said

35 first and second memory means are digital registers.

15. (Cancelled)

This Sheet Has Been Replaced , llllllc, "'I!’ I"u" "I!J " ,!Il
My s aamez




20. The pulse nonitoring circuit of claim1 further having a first sl ope
control node coupled to said first voltage ranp gener g&piusodir® sl ope

cont r ol WR8H¥4¥ei ng 20 effective for changing t he sl ope of the output

vol tage ranp of said first voltage ranp output. :21. The pul se nonitoring
circuit of claim?20 further having a second slope control node coupled to
said second 25 voltage ranp generatﬁ#, sai d second sl ope control node

bei ng ef f eqlel verh' o6 300k £0 ) ARG A1l B2 QYLRH! 1 ¥AREagR EROP of said
second voltage ranp generator, said second slope control node being

i ndependendidfesgngef betveen| i lamesolofneadd FArstshedt spaen®een Repl aced

1111111111333233213343 13dnetatddd |15 dildddrlent! ithhnt khi $0PthgdVENDED SHEET
(ARTI CLE 1%%‘Lfference between the slopes of said third and fourth

5 voltage ramp generators.

17. The pulse monitoring circuit of claim 16 wherein
said first, second, third, and fourth voltage level

detecting means are differential amplifiers.

10 _
| 18. (Cancelled)
19. The pulse monitoring circuit of claim 1 wherein said
first and second voltage ramp generators are reset prior
15 to generating said first and second linear voltage ramps.

20. The pulse monitoring circuit of claim 1 further
having a first slope control node coupled to said first
. voltage ramp generator, said slope control node being
20 effective for changing the slope of the output voltage
ramp of said first voltage ramp output.

21. The pulse monitoring circuit of claim 20 further
having a second slope control node cbupled to said second
25 voltage ramp generator, said second slope control node
being effective for changing the slope of the output
voltage ramp of said second voltage ramp generator, said
second slope control node being independent of said first

slope control node. = ..
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