2235458 POWNER- UP RESET CI RCUI T FI ELD OF THE | NVENTI ON The present invention
rel ates generally to resét circuits,- and nore particularly to a voltage

| evel gs_sponsi ve global reset circuit which is especially suitable for
integraion into a mcroprocessor and which is inplenmented i n QY 54
technol ogy. Even nore specifically, as will be hereinafter, the circuit

di scl osed herein detects the voltage | evel of the power supply used to
operate the m croprocessor during power up~. 1ts trip point is set highto
enable initialization procedures carried aoaut at the m croprocessor to
function before the trip. Reset of =$s. =Hp ol reuit is achieved by
bringi ng the power supply to grounﬁé‘wteﬁémg anpl e noi se margin
after the trip point is reached. By integrating this circuit into a

m croprocessor, the &m%%ous conponents being reset are known
i mredi ately after power up. OF THE I NVENTI ON I ntel Corporation,
assi gnee of .the present iTheprsedinvehian reloteagendralyita edebciglitd)ahd meset
circuit of the general .type.to ich the present invention.is directed.
This circuit is gene‘?a@ﬂ"i”i}%%f/rtﬁjf‘é'\é\{?a@aril%"ﬁntef‘fg""%?gfggﬂd%seiﬁ"?uﬁ Widbite 1 and is
nmore specifically degipetigs) sithhib fortiliegratalime abfisropcédsgra® which Bat i s,

excl uding the grounded resistor Rl shown outside the dashed box. Referring
specifically to Fi gufplemanipddpGMERtectneiagy Fvin parespecifiealpiagiwitbset circuit
10 i's shown i ncludi ngeg@Rad?PHE citcdit SRBIBES Rfeih BERLUE e nagY Bfdi ofibt Ch 14 to
a direct current supply voltage Vcc which al so serves to power

i crc&g}ocesso’r 16 anpowsr lseppicusedde eparste 1he migtbpi®esser Hurinig pavietp.altsong wi t h
circii«¢ 10 are forne . di il 1.es i 5l separate
from m croprocessor %B%Qllng ,sggéﬁ%ﬁh go\génlaﬁlteté@?ag%ag%ﬁi%m%g&ﬁﬁéeaﬁrgﬁ %&%}Aﬁg
illustrated in Fi gureicghrodebsrth tuecion beioredhé tripoResetfi il poweolip ageitVec, when

activated by closing swtch 14 rjses fromi t? m ni mym vol tag)[t‘al, | evel ,
specifically 0 volts'® Feliexed Ry ingine hpopqver aePrliie SiandgthafeSE PEVEINger i od of
time. - ample noise margin after the trip point is reached. By integrating this

circuit into a microprocessor, the stales of the various components being

reset are known immediately after power up.

* BACKGROUND OF THE INVENTION
Intel Corpora!ion. assignee of the present inventlion, has
commercializéd a globat reset circuit of the general type to which the
present invention is directed. This circuit is generally indicale& by the
V reference 10 iq Figpre 1 and is more specifically depicted within the |
dashed box in Figure 3, _thal is, excluding the grounded resistor R1
shown outside the dashed bbi. Referring specifically to Figure 1 in
conjunction with Figure 2, global reset circuit 10 is shown including an
Input 12 connected through an on/off switch 14 to a direct cufrent supply
vollage Vce which also seﬁes o power micropr_ocessor 16 and other
components 17 and 18, all of which along with circuit 10 are formed on
die 19. While the reset circuit is shown separate 1roﬁ microprocessor 10,
it could be integrated info the latter. As illustrated in Figure 2A, the direct
current power s'up'ply vollége Vce, when activated by closing swilch 14,
rises from its minimum voltage level, speciffca!ly 0 volts, to a maximum

amplitude Vm over a discrete period of time.



-2- Still referring to Figure 1 in conjunction with Figure 2, gl obal reset'S
circuit 10 includes an output 20 connected with m croprocessor 16 and

- conponents 17 and 18 for resetting certain ones of their circuits to-
specific logic levels when the reset circuit asserts itself by preseﬁrlng a
gl obal reset signal at output 20. As will be described in nore detai
hereinafter in conjunction with Figure 3, the global reset circuit includes
internal circuitry responsive to the power supply voltage Vcc, as the
latter rises fromits minimumlevel, for providing the preV|oust recited

gl obal reset si onakple it vmeoln,ul,asnramwr%,e?glvagfmlérage reaches a

predeterm ned vol tage | ev ess than 1ts naxi Vm depicted as
[err] at whi cheitcuitrgO tnblpded arcolitput @ cassetet wvith nsebrpcaseomis ang t he reset

I d all th 6 t he t th
a1 &% oper at AP 77 BHE IR BEERREtaRR SR B GEe T el "t vl ch the

gl obal reset cidetifit loglevafSaichshd. rTe§61|&rcuvlfd%Eer%Nl@BlpbyﬁpRéQérﬁlﬂQQ [err] is
selected to be at a substantiall ¥9 hi gher vol tage |evel than voltage |evels

required to redlphabraper signal atoyiput £Q.c s wil qerl’eﬁfu'@%‘i indpere ggtaitexanpl e, reliable
reset vol tage le%y.ﬁlfeermalalunaﬁm%htmr@éclﬁs gbat leset ¥RLH Snciidds t he reset

signal at output 20 of the global reset circuit may not be r.enpved until
power supply violernayeircyity f?@acfh‘@sioshfopwlF@pWI\ﬁ"QQ‘iﬂa\(CCV\a%AheéPélsassert|on of

e Ot Cont | o Bles okt dinfAuREIeld i8F 0Bl e Drd il Fby BloB! | S remved)

is set sufficientl ‘ena ] I on” procedures to take pl ace
at the m cropracaaﬁgnal allmdlpthD witihthe powmpsupplnvsllageréalceesjae before the re it -

~circuit reaches its tri | obal rcuit 10 operates M a
general |y sati B’FQ%‘FW‘V@Q’ﬁ e‘fe&r'eﬁsttg "?l‘ﬁ‘@%fgléf“ %ﬂ?lp\gg e fci ¢dhas been found
- to sonetines rgspanGt AweRiER!Ne iRUPHE-Bsehd eVl ldMbi feirBeet he pover suppl y
voltage Vcc, typically interruptions on the order of several seconds or
| ess, after thégnal andallowing the microprocessor 16 and the other components on
the die to operate without regard to crrcurt 10. The voltage level at which
the global reset circuit de-asserts itself, for example voltage Viip, is
selecled 10 be al a substantially higher voltage level than vollage levels
required to reliably reset the circuits in question. For example, reliable
reset voltage levels mlghl be on the order of 1.5 volls and-the reset signal
~at output 20 of the global reset circuit may not be removed until power
| supply vollage Vee reaches 3. 0 volts. In that way, de- asserllon of the
global reset circuit (the poml at which the reset srgnal is removed) is set
sufficiently high 10 enable initialization procedures to.take place at the
mrcroprocessor and the olher components on the die before the reset
circuit reaches |ls lnp poml _
While global resel crrcuut 10 operates in a generally salrslactory
manner for its intended purpose it has been found to sometrmes respond
adversely 1o brief mterruplrons in the power supply- vollage Vce, typically
mlerruphons on the order of several seconds or less, _aller lhe _
appropriale circuits have been reset and the reset signal removed from
output 20. Specilically, eiren when a very brief interniptioh in power
supply voltage Vee occurs al this trme upon the rmmedlate relurn of the

power supply voltage global reset circuit 10 should functlon iin the

manner previously described, lhal is, to provide the necessary reset



approprrate circuits have been reset and the’ reset signal renoved from

out put 20. Specifically, even when a very brief interruption in power
suppl ysvol tage Vcc occurs at this time, upon the inmediate return of the
power %ﬂpply vol tage, global reset circuit 10 should-function in the manner
previously described, that i, sto provide the necessary reset -3- signal
at output 20 in order to reset the appropriate circuits. However, if the
interruption is sufficiently short, circuwit3 X0 has been found not to
function. That is, as the power supply voltage Vcc initially rises again,

t he reset signal shoul d,be but is.not and whi ch the
reset signal shoul a'gB%'arIgHtB&e%Sm°def g’n’ﬁf%shed%opéosos'gétc"éu'ETﬁ-gdwr%gagon for this
wi Il be described H’éﬂ'ﬁldl'rﬁﬁt@nys B@ticamtty BrdroBirdtiabINGB beér foufid gotrte 3. Referring

briefly to Figure 3, the "8‘ eviously commercialized reset circuit 10
(located within thémé%fs'he abisx3s ihaePHercPEiNIrEtage Xies initedy §sesaaiptieyns

uhi ch, as w11 D® BREMBENShM bEpesaR biAs ARk SaIRNBIALI Wich Beohi ng

circuit for the overal I circuit re speci when the power supply
vol tage Vcc is initésal signghohmricte tgmoved, ammamerdemer&edr nse ogeseh &l y and

continues to do so for taLn n veraIJ circ sserted
state with the res8¥® g’\"% esﬁrrbeegéﬂf“egfﬂe Lﬁeﬂﬁﬂ n °8P1H1na ?Wﬁ@ I%Stlfifrrgng this
time, the latching ci rmur&mhebﬂraw& argn.ecb lure prﬁ\sow@homda&teatresemhr chis
acconpl i shed by turning MP2 off, of whi ch results in PWRL

bei ng | ow and PV\RZC'Eféi“%Q (fprcgird V‘(ﬂh’@rﬁ”%“?‘é&%ﬁé@"{dﬁé %@%Hﬁ%ﬂs‘?rﬁr ppi ng | evel

in order to renove,\,{ﬁimpgmb ﬁﬁn&?%&wrliﬂ@é&h%‘é%“na‘h’g’r dev8 agat ed of f and .
latched in its off state so |long as the power supply voltage remains at its

operating |evel. ngsnerﬁswlets:hmberrabs@n&e ayerall ciradetMase gerailically. out put  20.

This al so pl aces the f}_hchr ng Sﬁ'{ﬂryg\lﬂo'léoe Ucc %/ﬁgtra% Sg\?%egraas%%%hr ch is the

reverse of the above 1s on. This
| ast | atched stat eMlHJStrrnb@nrsmw _Srmi:dnﬁn@rsdeﬁo §®for maintaining the overall

circuit in its asserted state with the reset signal present at output terminal
20. During this time, the latching circuit is maintained in its unlatched
state which is accomplished by iurning MP2 off, MP3 on, and MN3 off,
which results in PWR1 being low and PWR2 being high. When Vce
reaches the selected tripping level in order to remove the reset signal,
transistor MP1 is gated olff and latches in its off state so lang as the power
supply voltage remains at its operating level. This ensures the absence
of a reset signal at output 20. This also places the latching circuit in its
latched on staie which is the reverse of the above, that is, MP2 is on, MP3
is off and MN3 is on. This last latched state must be reversed in order for
the circuit to be ready for the next Vce rise. In this case, PWR1 isleft to
leak off to Ov to reverse the latched state. This leakage is mainly reverse
diode leakage, i.e., very slow. It is imporiant to note that all the charge on
PWR1 musk leak away (to Ov) before the circuit 10 is ready for'the next
closure of sWitch 14. However, in those siluations where the interruption
is short, the gating volizage of transistor MP3 (the voltage level at PWR1)
does not always have a chance 1o discharge completely. In this regard, it
should be kept in mind that the previously commaercialized global reset

circuit 10 does not include the grounded resistor R1. If indeed the



the circuit to be ready for the next Vcc rise. In this case, PWRL is left *-
to leak off to Ov to reverse the latched state. This | eakage i s mainl
reverse di ode | eakage, i.e., very slow It is inportant to note that gyl
the charge on PWR1 nusk leak away (to Ov) before the circuit 10 is ready
for the next closure of swtch 14. However, in those situations where the
interruption is short, the gating voltage of transistor MP3 (the voltage

| evel at PWR1) does not always have a chance to di scharge conpletely. In
this regard, it should be kept in mnd- tshat the previously conmmercialized
gl obal reset circuit 10 does not include the grounded resistor RL If indeed
t he -4- gated voltage transistor MP3 does not have a chance to discharge
during t hgatetiemalgtagen, traws estot | MB2 doeseseit phdse as sdrhicen. t SUMVARY OF

THE | NVENE} Chhnacear dafifink0 thde RGOSR G RN LRERe pdo Rl v ded

reset circult arrangenent “as set ort I'n of cllaimé6 as
appended ﬁéﬁé?opuﬂ§e|§sﬁﬁﬁﬁﬁﬁﬂy obj ect of the present invention to
correct the above-described -drawback in the previously

comercialized reset circuit 1&. Anot her, more particul ar -object of the
present i OFs T e above descrlbed drawback in an

unconplicated, reliable and ‘economni cal manner. As will be seen herelnafter
the reset circuitARRPriddaCudécal thes PHGSQP’FCUJJW%/“M“ otheF9r elg ousl y.

COMEr Ci apé&9ided’ @SCresek r@yr&ultlfarraﬁa_,@médiﬂwgas sdth pafthculgr, the

;gggpg;ﬁgéig égéchlqg10|rcgktc Qmpr i Sing appeAgZd heretoItlmay be recajijé

It is a primary object of thefpresent invention
to correct the above-described drawback ~ in the

previously commercialized reset circuit 10.

Another, more particular object of the present
invention is to correct the above-described drawback in

an uncomplicated, reliable and economical manner.

As will be seen hereinafter, the reset circuit
may include all of the circuitry making up previously
commercialized reset circuit 10  including, in
particular, the regenerative latching circuit comprising .Q;)
MP2-MP3-MN3. It may be recalled, as discussed above,
that this latter latching circuit is initially on (PWR1
is at a low vdltage)ﬁduring the period the circuit is
asserting itself (during .reset) “and eventually this
1atch1ng circuit is off (PWR1 is maintained at a high
voltage) in order to trip the overall circuit 1nto its
unassertive state and remove the réset signal at its
output. The improved reset circuit disclosed herein
includes means for rapidly directing voltage away from
the latching circuit (actually PWR1) sufficient to cause
the latching circuit to immediately switch from its off
state to its on state in the event that the power supply
voltage is interrupted. This assures that the circuit



that this latter latching circuit is initially on (PARL is at a | ow
voltage) during the period the circuit is asserting itself  (during
reset)y~and eventually this latching circuit is off (PWRl is maintained
at a hFﬁ% voltage) in order to trip the overall circuit intoits
unassertive state and renove the reset signal at its ‘output. The i nproved
reset circuit disclosed herein includes neans for rapidly directi-ng vol tage
away fromthe latching circuit (actually PWR1) sufficient to cause the

| atching circuit to inmrediately switch fromits, off state to its on state
in the event that the power supply voltage issinterrupted. This assures

that the circuit will operate in the intended manner during the next
power up after the interruption. a_ preferred enbodi ment, this
is acconplishefilly oBPEEREI ng the t%%ﬁ%i‘@?@r P& o YR 12 % r EREt ehe¥hed
resi stance whi Chope@Vvi @S afteicompld cadmbrigtiall.e andrecanopaterred

solution. BRI EF A PTI ON .THE nd _t he jresent
invention will Sg% G %ad ﬁﬁ”ﬁ%re;%etgf?OﬂéiéFﬁﬁétegylnggbﬁfﬁﬁﬂl on“Bfth
the draw ng, mh@rans;stonﬁwﬁﬁethoughadﬂpmﬁdeﬁemmame@frgsas¢qmcajwmnch
containing a m g&%%‘&%%ss %rgﬁiléé@dco”?@ﬂ%ghieha‘én’ag Cé(f&'gér‘ﬁ:{é(al
as t dglo al” reset

whi ch nust be reset, as we preV|oust comerci ali ze
circuit 10; solution.

BRIEF DESCRIPTION OF THE DRAWINGS
N’ Circuit 10 and the present invention will be

discussed in more detail hereinafter in conjunction with
the drawing, wherein:



Figure 2A graphically illustrates the power supply voltage used to power

various conponents on the die illustrated in Figure 1 including its ghobal
reset circuit; Figure 2B graphically illustrates voltage profiles at'. g/
various points within the overall circuit. shown in Figure 3; and Fi gtffe 3
di agrammatically illustrates a global reset circuit designed in accordance
with the present invention. DETAILED BESCRI PTION I n as nmuch as Figures 1

and 2 have been described previously, attention is directed imediately to

Fi gure 3 which, asrijusts ishdloek diagiagOsiaradbi sy bontdikihg/gt rates 'a gl obal reset
circuit 22 designed in accordance with the present invention. Grcuit 22.is
shown i ncl udi AYCaPIocesFsor #d @thersurh PamRoMepls &aying sTapite wWiehs@ed gl obal reset
circuit 10, ' [ i ' Ldhi o Lk %@:ﬁ'a . , in addition,
resistor R1 ‘é";ﬂgﬁrﬁs e'cf{ sg'?lgno%%hés?rgzﬁsgsr%\é&c"?h%g%lt?%g 0 F %3&%5?'%f transi stor
MP1 on its opposi tEgwe@a. gratidafly HibsiratEsrtitepower sLfplywbltdge uséetodashed box wi | |
be described in nore detail herei Rafﬁg[ f or IE}? noment, it suffices to say
that this cir QOPEFYPISPRPUPRRDEMS oprle dig fivsirated ndrigyed ipdudinddiss| y. St at ed
briefly here, dapfapfegetRite@; up, that is, before the power supply voltage Vcc
is applied to circuitry 10 and the conponents on die 19, the PWRl node is-
initially at zero Neye<B arartcafly iipsiatasngiagrerrgiieealoraripyapainst or MP1 at zero
volts. When swibhthind 8vdeiit SRR sHowd iR FiguRsginand power supply voltage Vec is
initially applied to circuitry 10, transistor MP1, which is a weak

transi stor, graduaFipyretSudizgrammaticadly dusteatasi a globgPIeseticirayiton (nmirror) to

charge PVR2 hi&Eignéasan‘ﬁck&d%&leﬁ,ﬁ@?gpg,regg,gqq‘;egﬁdn’-duri ng this turn-on peri@,

the circuitry 1S mal ntarne ssertive state providing a reset signhal
at 'its output 20. The circuitry is specifically designed so that when the

supply vol tage éﬁﬁq r eEEESElPi 5 St ri pping level, for exanpl e .[ err] in Figure
2, the : = o
In as much as Figures 1 and 2 have been described previously, ' :

attention is directed immediately to Figure 3 which, as just stated,

diagrammatically illustrates a global reset circuit 22 designed in

accordance with the present invention. Circuit 22 is shown including all

of the circuitry of previbusly discussed global reset circuit 10, w.hich

circuilry is set within the dashed box, and, in addition, resistor R1

grounded on one side and connected to the drain of transistor MP1 on its

opposite side. While the circuitry 10 within the dashed box will be

described in more detail hereinafter, for the moment, it suffices to say that v

this circuitry operates in the manner described previously. Stated briefly |

here, before power up, that is, belore the power supply voltage Vcc is

applied to circuitry 10 and the componehts on die 19, the PWR1 node is

initially at zero volts, thereby placing the gate of transistor MP1 at zero

volis. When swilch 14 (Figure 1) is closed and power supply voltage Vcc

is initiéliy applied io circuitry 10, transistor MP1, which is a weak

trahsistor, gradually turns on. As a result, MP3 turns on {mirror) to charge

PWR2 high. As will be seen hereinatter, during this turn-on period, the

circuitry is.maimained in its assertive state providing a reset signal at its

output 20. The circuitry. is specifically designed so that when the supply

voltage Vce reaches'ils tripping level, for example Vyrp in Figure 2, the



PYR1 node is caused to go high, thereby placing the gates of transistor MP3
and MN3 at a high voltage which |atches the the latching circuit conprised
of MP2~MP3-M\3 in its off state. This, in turn, places the overall circuit
in itede-asserted state for as | ong as the power supply voltage is
present. Should there be an intentional or unintentional power-down of
.supply voltage Vcc, circuitry 22 is designef so that any vol tage present at
that time at the particul ar..nodes including specifigally the node PWRL have

Fowever . as stated pfanouge S Shid e rHins by Pens Bedles g '™
interruption on the ®PdeindMNSa \acigh votegoOwRsh RichbEmSs thediarRingafcudl Ways al | ow
the voltage at node PWRL to discharge sufficient to unlatch MP2- MP3- MN3. As
a result, upon the nE?JPp'HSa@'rM%N%?%éW \/its off stateyghpisnisiturgprirees dhepr oper | .

The addition of group@ash &irRsi mlieasEhelQtdd fo?lh'% ﬁaﬁyaéﬁe%@@ﬁ%}éﬁ%a'
e |

advant ages. First and of nost inportance, it allows t atc vol t age at

the PWRL node to di s¥elgggds Aresem.t Hlwuld thergitie aplintekliopalgsomineatieal down, so
that, even if a powef-down i ief i verall circuit resets itself in
f’%‘gé){%.wf ?’Bg{ppﬁ r g e\f)%mérrc%% z\g\ﬁllsl eé'gf‘ﬁ%s%%g‘raé‘lyl circuit

t he desired nanner. uri
remains in its asser valdgspasent at that tyn@andedamiasérs{oamaclﬁﬁindlqiedﬁcam?e nodes

PWRL to ground in the critical. .|ow Vcc regjne to prevent any coupling or
| eakages into the noﬁ‘@ %‘f%ﬁﬁ\"ﬁﬁﬁg?"ﬁ’ﬁt‘ﬂ‘f@kP‘é{t°&ﬁ‘ﬁﬁ6°‘{‘}fyr 8uP? 2 ade- up of
transi stors MP2- MP3- bificiéri® amdbm b fh&NBbWERK, Vs st RENoRI SRR €l Y pl aci ng
the overall circuit in its de-asserted state. Wiile a single 300K ohm

resilstlor is shown i ngPugRdgesistanae Rig apdntejauntipnie theoater oheavetsheecppdssent
invention is not |inj i I : in fact,
the utilization of gb Eslisﬁsg}jgestﬁévg?%&‘rog#g? %{aﬁéiﬁ@o%%&ﬁ%ﬁoﬁsgﬁ%ﬂg for
rapi dly directing vobkuifgent tonayattthdP2-MRS-VNR1Aslarésoly, yponvete-rievpower-lgp
suffice. Wile overaljlrc %g?f{ln re‘;et c'} rcuit 22 is specifically depicted

i ncl udi ng previ ousl yoCSRMerca 'PLRCRISRHERY Yy 10, it is also to be
understood that the preseamnt atdiv@dtigisunted fRistahédRi RCkidcGitry A@hadavbiagul ar

advantages. First and of most imponanc_e, it allows the latching voltage
at the PWR1 node to discharge from the circuit quickly upon power-down,
so that, even if a power-down is brief, the overall circuit resets itself in the
desired manner. |In addition, during power up while the overall circuit
remains in its asserted state, the grounded resistance R1 .holds the
nodes PWRT1 o grt?und in the critical low Vcc regime to prevent any
coupling or Ieakag't'aé i'nto 't_he node PWRT1 from causing the latching
circuit made-up of transistors MP2-MP3-MN3 1o latch prerhalurely,
thereby prematurely placing the overall circuil in its de-asserled state.
While a single 300K ohm resistor is shown in Figure 3, it is to be
understood that th'e'present invention is not limited to that panicﬁlar
resistance value of. in fact, the utilization of a single discrete resistdr.
Any suitable means for rapidly directing voltage away the node PWR1
during power-dowﬁ will suffice.

Whilé overall global reset circuit 22 is specifically depicted
including previously commercialized circuitry 10, it is also to be
understood that the present invention is not limited to that particular

circuitry, so long as the overall global reset circuit functions in the manner



circuitry, so long as the overall global reset circuit functions in the
manner descri be previously. Mireover, fromthe specific C|rCU|try4«\;._
illustrated in Figure 3 and the teachlngs herein, one with ordinary skfll.
in the art to which the present invention pertains could readily undé?stand
the detail ed operation of the circuitry. Nevertheless, a nore detailed.
description of the circuitry will be provided |nned|ately bel ow. Referrlng
specifically to Figure 3, let it be assuned initially that switch 14
(Figure 1) is opened and that no power & s being supplied to circuit 22 or
to the other conponents on die 19. Under these circunstances, the critical

| at chi ng node PWRL is at zero volts (the powered-down state). \WWen power is
initially appldesdlbbwretumslyngﬁmwvec troth4dhe speaitic tlrcamqnlatstmtsd MP1 and MP3

gradual |y tur aiﬁ forC|n the inv rt r co ?‘ed of transistor - -
MP5- MN5 to nai ?%W 'eéﬂ‘ OoEPY '"Eﬂ Ridd el ativel y gr adual

turn on peri odyiiéh tﬂwé%‘?&s@ﬁtﬁﬁﬁe‘hnw rﬁi‘r@o%ta,reédﬂﬁuﬁderrﬁéﬂ&ﬂhﬂ i s designed so
that voltage at PWRL renmmi ns sufficient % 'ow so that transistor MP1
e

remai ns on mhuqeéaﬂsﬁep%thra@éhq @ifeatry.ale $55 adyAre F’etiatl,ﬁﬁ ly high to naintain
the transi >t OrgeNErmbih h ot 1nb RGE w.tr% Ld%td'éb'ilﬂm Sy Beioh! O vol ts. This, in’

turn, results 1n a path throu etranS|sto 3‘-|\/P4-|\/N2, the |l atter
transi stor being oﬁe&trmlgh;psaﬁqahsetomséeltlttm assiefeechinitiERati s mai nt ai ned - at

a sufficiently h t age. due t ta f tra tor MP4. Because
of this DC patH ’kﬁ’g ;\(ﬁﬂu' 's (tpﬁ"éfp d}tlgadeoa?t% 5{/@8'"3814%"2 at ' a slower rate

than the lnltlcaalcunsertbmhesupaicpmmtzd:mm di€ ¢9. Ui tHebe di fference bet weeQy/
t hese two vol tages becones | a e enou&?3 ichis predeterm ned by the -
circuitry desigiUmFRBCESt ’IhSHQ“CLa '3W§'f‘%f' '%1 st Ao RS €18 ppi ng PWRL hi gh,

thereby | at chifg,drdiadvaf SReNOWRES Boidr .mtsau}%paw\@%&éf’r%dwéhl nits

power ed-up, latched on state. Prior to this:point, the overall C|rCU|t was
in its assert etd awaliransiiors MrovandiMitp Qiacil@&e‘tﬂfsf?fgfﬁal foggingcthe cuit 20. At this

point, the |at t%bérﬂégcompnsed of transistor MP5-MNS to mamtam the PWR3 node at

zero V. During this relatively gradual turn on period of transistors MP1

. and MP3, the circuitry is désigned so that voltage at PWR1 remains
sufficiently low so that trénsi_étor MP1 remains on while the voltage level
at PWR2is suffinientty'high to maintain 1he.tran§isto‘r MPS off, thereby
maintaining PWR3 at zero volts. This, in turn, resutt's in a DC path

“through the transistors MP3-MP4-MN2, the latter transistor being on at
this time because the node a PWR4 is maintained at a sufficiently high \J
voltage due to the on state of tranS|stor MP4 Because of this DC path
MP3-MP4-MN2, the voltage at PWR2 i mcreases at a slower rate than the
initial rise in supply voltage Vcc. When the difference between these two
voltages becomes large enough, whicn is predetermined by the circuitry
design, the strong transistor MP2 tumns on, t.li'pping PWFH high, thereby
latching the latching circuit.r'nak'i'ng't:p MP2-M_P3-MN3 in its powered-up,
latched on state. Prior to this point; the overall bircuit was in its asserted
condition, providing a reset signal at circuit 20. At this point, the fatching
circuit latches in its latched on state, and rest of the circuitry responds,
placing circuit 20 in its de-asserted condition. _ _

As stated previously, the present invention is not _ti_rnitéd to the
- specilic circuilry itxst described. Moreover, though the preSent- invention

has been described as a global reset circuit especially suitable for



ci¥cuit latches in its latched on state, and rest of the circuitry
responds, placing circuit 20 in its de-asserted condition. As stated

previ ously, the present invention is not limted to the specific circuitry
j ust d&Scribed. Moreover, t hough the present invention has been descri bed

as a global. reset circuit especially suitable for integration into a
m cr oprocessor and inplenented in CMOS technol ogy, the present. invention is
not so limted. CLAIMS 1.. . A reset ercuit argangenment conpri sing:

(a) reset circuitry having an input for connection with a direct
current power supply voltage which, when activated, rises fromits m ninum
vol tage level to iiftagPERichTHI é(%iér%?ﬂ)degé’&! arViplémBRieldad (o9 @%hn@egy,an ,
out put for connection with at | east one circuit conponent to be resef, said
circuitry providi nige preseneinventionls @dt sedimitedut put upon initiation of said '
power supply voltage and until said power supply voltage reaches a
predeterm ned | evel, at which tine said reset signal is renoved; (b) a
latching circuit which forms part of said reset circuitry and which
operates in a first unlatched state 1in response to and until sai d
power supply voltage reaches said predeterm ned voltage | evel for

mai ntai ning said reset signal, at which tine said latching circuit operates
in a second | atched state for ' :

N\



reaning said reset signal, said latching circuit operating in its second,
ong as sald power supply voltage remai ns above saldw\ .

predete el; (c) neans also formng part of said reset CIrCUI\ J o

B\“ ﬁ tﬁ“ﬂﬁgﬁ d I at chi ng circuit through a predeternined resistanceé;: and
I'mg circuit including a plurality of transistors having

connnnly connect ed gates which are grounded through said predeterni ned

resi stance so as to direct voltage away from said commonly connected gates

of said latching circuit for causing saiddatching circuit to switch to its

first state in the event said power supply voltage is interrupted and for

preventing any coupling or |eakage of current to said gate from

causing said latching circuit to Iatchlﬁﬁéﬁﬁturely when it is inits

unl atched state. 2. A reset circuit arrangenment for "integration

W th a mcroprocessor, - said circuit arrangement conprising: (a)

means defining a Cix ctddet NPLEcdx hermntf\@ﬁéxeﬂ ybmpr Bs thhg ect current power
supply vol tage whic when a%tlvaied ses.fromits n1n|nun1vol%Pﬂe | eve

[
to its maxi num vol tite | BFEECoveF ECHE I Nd BAVERTe: TB) MR de ing a
circuit outqurindat i | wiiehr & ediratb wr&anmrpqveneswpﬁyorvobhaget on

Wi th certaif ones gheh! SRR Sri8ebe #3381 1L0 HARIALS voltage

level to its maximum voltage level over a period of

time, and an output for connection with at least one .
circuit cdmponent to be reset, said circuitry providing \/
a reset signal at said output upon initiation of said

power supply voltage and until said power supply vdltage
reaches a predetermined level, at which time said reset
signal is removed; | :

(b) a latching 01rcu1t which forms part of said
reset circuitry and which operates in a first unlatched
‘state in response to and until said power supply
voltage reaches said predetermined voltage level for
maintaining said reset signal, at which time said
latching circuit operates in a second latched state for
removing' said reset signai, said latching circuit
operating in its second, latched .state so long as said IQJ
power supply voltage remains above said predetermined
level; _ | _

(c) means also forming part of said reset
circuitry for grounding said latching circuit through a
pfedetermined resistance; and

(d) said latching circuit including a plurality
of transistors having commonly connected gates which are
grounded through said predetermined resistance so as to.
direct voltage away from said commonly connected gates
of said 1latching circuit for causing said 1latching
circuit to switch to its first state in the event said
power supply voltage is interrupted and for preventing
any coupling or leakage of current to said gate from



| ogic levels in response to the presence of a reset signal at ut put ;
(c) reset «circuitry electrically connected between said.i an ii mn
out putyand responsive to said power supply voltage as the: I”w
activat€d, rises fromits nininumlevel to its maximmlevel for prOVI iny *
said reset signal at said output until said power supply voltage reaches a
predeterm ned vol tage | evel above.its mnimum|level,. at which tine said

reset signal is renoved, sai.d reset circuitry |ncludtng (i) a latching
circuit including a plurallty of transistors having comonly connected

gates which operates in a first state until spid power supply voltage

reaches said predeterm ned voltage level, at which tinme said |atching

circuit operates in a second state for renoving said reset signal, (ii)

means for | atcloiangisa d¢diat changhing caitrcuhto teailchtsdc premsdtaieey whenti ne

sai d power supghy 4 ¥plQQQQ§%§ﬁrgﬁkﬁgacgggggetern1ned vol tage | evel and so

| ong as said power supply age renmal ns at or above sai d
predeterm ned Ilevel, whereby to insure t he conti nued absence of said

reset signal, and (iii) npaastf 0f i BEQURI ¥ S Snd it Chi BGrC'iﬁHéérSEEBth
a predetern1ned resistance so as to. direg voltggﬁﬁﬁma%rgron1sa

| at chi ng ci r cu2tuf fi cPentf™fF WRRILISHY | aPRhPng T ANTERERS i ts

first state incomprdedmg:sai d power supply voltage falls bel ow said :

predeternined |evel . (a) means defining a circuit input to be

, connected with a direct current poWer supply voltage

- which, when activated, rises from its minimum voltage
level to its maximum voltage level dver' a period of
time;

(b) means defining a «circuit output to be
integrated into said microprocessor for connection with
certain ones of its components to be reset to specific
logic levels in responée to the presence of a reset
signal at said output;

(c) reset circuitry electrically cdnnected
between said input and output and responsive to said
power supply voltége as the latter, wheh actiVated,
rises from its minimum level to its maximum level for

\U providing said reset signal at said output until said
power supply voltage reaches a predetermined voltage
level above its minimum level, at which time said reset
signal is removed, said reset cifcuitry including:

(i) a latching circuit including a plurality of
transistors having commonly <connected gates which

- operates in a first state until said power supply
voltage reaches said predetermined voltage level, at
which time said latching circuit operates in a second

" state for removing said reset signal,

(ii) means for latching said latching circuit
into said second state at the time said power supply
voltage reaches said predetermined voltage lével and so

long as said power supply voltage remains at or above



—3. A _circuit arrangenment according to claim 2, wherein said -

t chi n Circuit |ncludes three transistors. 4. A circuit

HM&M&&UMHH’ r di to claim 3, wherein said reset circuitry ﬁf
technol ogy. 5. A circuit according to clainm

wherein said predeterm ned resistance is 300K ohns. 6. A reset circuit
arrangenent conprising: (a) reset circuitry having an input connected with
a direct current power supply voltage which, when activated, rises fromits
m ni mrum vol tage level to its nmaxi num vol gge | evel over a period of tine,
and an out put connected wth at |east on CI rcuit conponent to be reset,
said circuitry providing a reset signal at said output upon initiation of
sai d pomer ppl Ita e, an nti | ower vol e
reaches ;é errﬁ TR vvhi CE'% i nebe'sgfc rese%llls(? gnal s:i % removed;
(b) a lat c:lwmrtgmneidcmhsenﬂﬁt vl r&jaJad presatisygnéalirandi stors having conmonly
connected gates wyiiGh f Gfdads £oPablkoBhaldyl JBRPLLLLER I ¥iraai @ | atching

circuit operating indafirst un state in response to and until as
sai d poweths@¥slhy fol PagEeteaEHES alr @ SHEEANCE nSRed2S vEPt agérectevel

for maint a»idtitragjesawa eg@lonsi 888, 1ttt oMl t:tﬁeusal %dﬁtﬁhélﬁ: CkbCUI t
operates in a secq %i hed state igttrenov nﬁ é t g ggat sai d
| at chi ng 8?Hﬁﬁ1?%ﬂ§u%ﬂ reult to switch to 1 s° 1rs a
in the event sald power supply voltage falls below said
predetermined level.

3. A circuit arrangement accordihg to claim 2,

wherein = said latching circuit  includes three
transistors. '

4. A circuit arrangement according to claim 3,

wherein said reset circuitry is implemented in CMOS
technology. '

5. A circuit according to claim 4, wherein said
predetermined resistance is 300K ohms.

6. A reset circuit arrangement comprising: . : g_)

(a) reset cirouitry having an input connected
with a direct'current power supply VOltageLwhich,_Qhen
activated, rises from its minimum voltage level to_its
maximum voltage level over a period of time, and an
output connected.with at least one circoit component to
be reset, said cirouitry providing a;ieset signal at
said output upon initiation of said power_supply'voltage
and until said power supply .voltage' reaches . a -
predetermined level, at which time said ieset signal is
removed; | . |

(b) a latching circuit including a plurality of
transistors having commonly connectedlgaﬁes which form a



setond, |atched state so long as said ‘power supply voltage renmnins above———
said predeternmined |level; and (c) neans also formng part of said rese

circuifry for grounding said latching circuit through a preﬂ“\mmwm h“!\““\
resi st#fce so as to direct voltage away fromsaid |atched | iy *

sufficient to cause said latching circuit to switch to its fi'rst state in
the event said power supply voltage is interrupted. 7. A circuit
arrangenment according to claim 6, wherein said plurality of transistors
include three transistors, two of which have dabd cormmonly connected gates
and wherein said commonly connected gates are grounded through said
predeterm ned resistance. 8. A circuit arrangenent according to
claim 7, wherkantsapfl raxied aieseli t pdreyitnpl eneniedd IatdVo® t et dyy .

operating in a first unlatched state in response to and
until as said power supply voltage reaches said
predetermined voltage level for maintaining said
reset signal, at which time said 1latching circuit
operates in a second latched ététe for removing said
reset signal, said 1latching circuit operating in its
second, latched state so long as said power supply
voltage remains above said predetermined level; and

(c) means also forming part of said reset
circuitry for grounding said 1at6hing circuit through a
predetermined resistance so as to direct voltage away
from said latched latching circuit sufficient to cause
said latching cirduit to switch to its first state in

the event said power supply voltage is interrupted.

7. A circuit arrangement according to claim 6,
wherein said plurality of transistors include three
transistors, two of which have said commonly connected
gates and wherein said commonly connected gates are

grounded through said predetermined resistance.

8. A circuit arrangement acéording' to claim 7,
" wherein said reset circuitry is implemented in CMOS
technology.



