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of the CPULBA Pro- gr ability Bits (PCB). In an enbodi nent
act ualgy constructed, %E$$| rs?agi‘ %‘Fﬁ‘&e three bits rep- 25 resents a

decision to all ow cachl/ng ROM #psatdon A second bit either enables the
decoder CADR to out put ,NCA basgdrgglsgggdd@eggde%ug f.@rmation, or
alternatively, to decl are all accesses non-cac I.e. assert NCA re-
gardl ess of the assert&d addr edsCURirerEpytem. F‘i‘ﬁél £, a third bit
indic&es, in one state, that adgieatsanppace between 0 and 8 negabytes is
cacheabl e and that addgess spagg n 8 to 16 nmegabytes i s non-cache-
able. In the other state, the bri indlicates that. address space in the range
0 to 18 negabytes is all cacheable. 30 |If desired, the effectof this
bi t can bdogieFquatsns ed by sinply reflecting the status of the first 16
megab$t es through the succeedl ng 16 byte ranges. O course, the use of
these particul ar cachefl¢ Q'? %\’ﬁs '%ﬁ%élﬁgr&’é’c\%&?r K&8Thot essential to
the invention. It |sB "E?(;:’I REGY B85 & ACHE 8BIBPR so that it can
qui ckly decode its T M PR BAPREABWRYE GHK & NGO B/BREADPY act ual | y
constructed, the timng w ndowfor prosluction of NCA fromvalid addresses
on the CPULBA, was very short, on the order of ten nanoseconds. 35

Afurther major difference between Figs. 3 and 4 is that the typical MAD now
generates not a single BS16 signal (as is the case in Fig. 3), but two
signals, CS32 and CS16. This enables the MAD to identify itself as a 32-bit
devi ce, a 16 b|t deV| ce or an 8 b|t deV| ce. The Si gnal C832 Is input to a
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45 |/ Negation A registered term equal to A _

conbi natorial term equal- to 50 B & Logi cal
AND + Logi cal OR Logi c EfuatfHReBLs s BT2: = BUSCYC385 & PI PECYC385
& / BADS & CLK & BT2 + BUSCYC385 & /Pl PECYC385 & BADS & CLK & NACACHE & BT2
+ M SSI & / BUSCYC3dYISE! f (RIBADY, & /BUSENR$E5S CLKk+ SBTREBREAPBRINADACHE  EP 0 343
988 Bl + /M SS1 & / BREADY & | BUSCYC4HH &/BFE K(1} / BT2 & BREADY & NACACHE +

/CLK & /BT2 (1) /BUSCYC385:/B DE &QLK + BUSCYC385 &
/ Pl PECYC385 f& %ZLK 5 %S°Y°385&’P'PEY°385&°'-K + BUSCYC385 & /BT2 &
-K + 7 BUSCYC385 & BREADY + /BU§ 'q,I;,' 9 /CPUNA: = /M SS1 & CLK &

NA&/NACACHE+/MSSl&CLK ", ) 5 Y&IBUSCYC385 10
+ / CPUNA&/ CLK + / CPUNA & |, % BREADY + / CPUNA&
BUSCYC385 & NACACHE & CL,K,,?4 i PUNA %3 & CPUNA & / BADS &
[ (BWR) & CLK & NCA 15 fiA ¥cp 85 & / BADS &
/(BWR) & CLK & NCA & / BREADY + JMp%ﬁAa&a@hK&thM SS1 & BREADY (4)
/ PI PECYC385: = Pl PECYC385 & / BARScBuNAREREBREADY CLK & / BREADY + Pl PECYC385
& /M SS1 & BT2 & / BUSCYC3BICPUNABIBUSCYEYSEARKCACHE L BECY (3385 & / CLK (5) 20
In the foregoi ng I/MISSE =aMsSita BUSCYCBSS & CPUNAG /BADSE BWIRS & BLIea NeACT | bed or
referrieéd to in the eiMI8sh&BUSCY(3aH& IBADS3L/{BNRY & CRRBNGABRIAINBW R) act ual |y
referred to as BWR the par ent hesits/Mis®t1 &bkl to i ndicate that the entire
termis one si CLK (W Ry MIS3t&BREADY r@fjerred to as WR, the
par ent hesi/BIPE¢ 3&5 ed""tﬁS’YP?ﬂfl SIBARS & RUSEYIE38F & OLK BBREADY e PIPEQYICiss BAISS1 &hen
active indicates a L1 § BUSENFI88 & ChK /BREADY ot [PIRRCYCI85R /CBREMDY i s a ready
s_gnal®f r gminrforegaltadagicipguations dhefRoving signplejate dessribed gereforsel to yteriteddtel puiic-.
system b 50 Wite or Read. CLK is a processor clocking signal whichis
I n phase the processor 225. (WR) is the conventional Wite or Read

S U Tl e 55 vl Gryaresoen.

signal s Fi Degafrembield % 4s5R tRe JabbnindSs b heals uﬂ:’ic@ R 4Rurk & Onsu‘?‘ﬂd NCA
and NACA EB %hér%rércﬂ?e%&caw@?ﬁtﬁ%%& sf to %étéi E‘i% B h%TZ I's
a state Offtbh zbdi\tottljbe:F‘EJ'l(;cﬁl(iuéﬁb@wﬁﬂ&&%ﬂﬁﬂﬂﬁusﬁ rite or R

reflects ddungdighbicnnith islifphaSd/Withahl RetBssePAds. (WIR)listhe bokventidnhl VRS or Re&d Sighal

BT1, Bdl th ePuliobdbuis280. bus states BT2, BT2P and BT21 ( agai n These Br e bus
states ref e Equatiend (1)(6) téfime:Ci t ed | nt el publ ications). CPUNAis a signal to the
80386 al I®" ng pi pelined operation. This is the signal which replaces the
NAsi gnal BUSCYC385
CPUNA
3  MISs1

PIPECYC385
in terms of the defined signals, the signals described or referred to in the cited Intel publications and NCA and
NACACHE. BT2 reflects the state of the system bus 250. The state BT2 is a state defined in the cited Intel
publications.

BUSCY(C385 also reflects the state of the system bus 250. It is high for bus states BTI, BT4, BT1P and
low for bus states BT2, BT2P and BT2I (again these are bus states referenced in the cited Intel publications).

CPUNA is a signal to the 80386 allowing pipelined operation. This is the signal which replaces the NA signal
from the 82385.

MISS1 is active defining the first cycle in-a double cycle for handling 64 bit read to cacheable devices.
45 PIPECYC385 is active during BT1P (which is a bus state referred to in the cited Intel publications.

NCA is a signal created by decoding the address component on the CPU local bus 230 to reflect, when
active, a non-cacheable access. Cacheability is determined by a tag component (A31 to A17) and program-
mable information defining what tags (if any) refer to cacheable as opposed to non-cacheable addresses.

NACACHE is a signal similar to the BNA signal. BNA is a system generated signal requesting a next ad-

S0  dress from the CPU local bus 230, and is referenced in the cited Intel publications. NACACHE differs from
BNA only in respect of the fact that BNA is created for 32K cache while NACACHE is created for a 684K cache.
So long as the cache memory is 32K, as cited in the Intel publications the NACACHE signal referred to here
could be replaced by the BNA signal.

Reviewing Equation 3, the set terms are found in lines 1 and 2. The term on line 1 indicates a pipelined

55 operation. /MISS1 indicates a 32-bit operation (as will be described) and so CPUNA is appropriate. The term
on line 2 is a cycle that ends early without pipelining, e.g. /BREADY. Referring to Equation 4, the terms on lines
1 and 2 are the set terms. Both depend on NCA.

Fig. 5 is a detalled block diagram of apparatus associated with the buffer and decoder 267 (associated
]
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for handling 64 bit read to cache Pl PECYC385 is active
during BT1P (which i S a bus st at eipgsﬁcﬁghqto in the cited Intel
publications. NCA is si gnal created by decoding the address conponent on
the CPU | Yithtus B@éanzae‘f%fiwop@e@ wnthmmo-ﬁhqnwerw busr380)- Asdeairainly beancieesised,
Cacheabi | F‘f PW“&@( Eig- fiprryides o two 16kt cyalamybarpRebit tCycles apecsliractepto Brrorl 16:biitgvicas:
mabl e i nf @ 1g N9t ”W’fﬁf”’f 385( The apparatusiobfig: b isemployadise asip gengrategfonos ed
to non;callf :y%a%f %@pg @(q:% b'*a"yﬁ? amagrrenw'@r's transparaat ke 883 nal
ones

BNA. e a3equencsgfS and@ °EI'P‘@!6§ cpypigRA
CP :gcgl S’%@s{% B e g g c'&ﬂ'%

\Qghl F|g

NACACHE d ere = e uEedto he en (
NCHSTE. bt ool oo ;ﬁ ;&% gl 5; & va'sdon %’%?%
cache ﬁ'en'&'iﬁédhﬁbt%%ordéfoo%vkﬁgw- SHF feanal

it
referred mnmrherdmuérﬂwk)ﬁﬁa%mr&mm Vtok oiéﬁ a-:;%?a t Pfé't Lon 3.
the set t RADWHiRItEthe 86886lthb Ewol 8-BA25clel 163K fikea-sindid §6-bifdyBb.ON In at es a
pi pel i ned 5Fheatralobio GLA gelbrindh déddaH fimtisiTorthesd .lsfonéyaewﬁruqme(e%é v)%décohe
descr i bedyersimdtyseomisbbdilfk ahd contidls 0P GATE 226 ard BIR2ES Signale of thé RLSAwHich céhnbcd b fowl NaLt

ends er | grdaielghtdits ofthepdntal bins RC se€ond 8-bit BIgmeASf thEGate bus| THe IégR dqGEtidhs fOHTLA arel NE
terns on Nsteddgowl. Onpakth@convepsidnivgcies@bditions nave bdda détedtbape SigraDAREONV-iclvatds theS a

det ai | ed #seroke. ThexgignaliGS46, whprpiaactiveusigrals presenaé afcn Bibit Hevica andhshéethie mdebsitiarsoder
267 (assobp eameasian. The sigpal GS 1| Rhen @6tive indigatesa 18uer 32-Bdleviaei 1 rfsbdsin tha S&uence to
associ at eldicgte the endof the trstchalfiefithel copvpreion bugle. TR GinalyBATAGRN\Gnd X! diye itpatin the se-
descr i BeduepqqeS- Ipgyseauancer S gerfoom wo fungtiops, Ppieis tothold the {9388 aot Isiady untjidhescont) bal

32-bit cyHt '&%\? S&P?“é?ﬂ'% W N '%)ﬁ'""&’HD Bilagicdde signakthe 80386 npbtoend the cygleaThemnner
transpar e tos the-ppd.0 nd thebpginning of a:segqpd | ALJALE cleeks adogicd
gener at e, : :gtl A o £ ma ct " °a(',‘ I"l? als Eg@ﬁ""f’ ?FP’S CMTPF(fé?‘FSE%‘he 1¢fiee cgmmpnd
cyc | e Sy | 'Ve eglgmng of anomq. gONVAO

t | '-l I ic n haI e[gign} cvele.5 g
(F:)g:\t Irg:JI 2r )‘Lhe leéﬂﬁ’% | ccﬁ coupl S '%ee "'v?:'f'ft\'?é'"gr?& uggtiop %oé‘”%l%"ﬁecwvﬁésb“?g :
th ft Fi 5, the |
Srdgﬁse?ghgjﬁ{‘é@“'**’%@ﬁ‘%ﬁ s Eﬁa’”*{' BRI "0 Oegrent .

(D8-Dbb) wodsfe) t he control 1gbitidyavied said: Pagnﬁeszg%toFHEﬁ}ﬁJex é&% gu Ct'O”
of transfer (left to right wgs.,\g%naersa) I's also controlled B f

parti cul aaeN, AEN2 any 16- bi tAdrgsslenabfi from DMAGortdd1 e 80386, data is pl aced on
the | ow OMEMRMEMW]IORIOWICPY cafimand sighald he data bus. In orderto convert a
16-bit cyX8HE gener ated by tBoehiftO&@te,iimlicates wilenTata ishoul\appeaor Pfiighel\Gder eight
approgfiate MAD, the har dwditeegmatwfithe datdtiug. 5 forces the 16-bitoperation to
| ook |i keXAwo 8- bit oper at iLeastsignificaritedddsortietting ce MAD whil e to the 80386
the two &bit cycles | ook [Watetata gereratar eutd (2disteteoytpite. The control |ogic CLA
per forns '%P"El"ecode f unct i on Lpwast ardeseight pib eagment of teadatadbueont rol . It detects
Waen g c rsion cycl e $8%nd ejght bit segment efdhardetsibys t he GATE 245 and DI R 245
si gnal's @ ALS whi ch cAff} “°t'§féadp’8%b'f@8t??§fe’?‘°%"gﬂﬁta‘l§$'t'sﬁ’mmvmdﬂat a

. e e o
are | st A3 RO ] TR0 w; ! I, Ty fg A

t he sign At MighFt 1 va °r°"d8 tive,
si gnalgs 3‘4?°$épg‘§ce of 'gg’rcl - E,ﬁﬁ’ Ydeﬁt%r% o des "eﬁ%@gAgs%d{/ds?B h?'hth A5
conver si GNTLARE Si gnal  CSleondd@f) Téhd dit'ffe a alg}o§3c rtr?'ltte eV| ce.
QL is used in the sequence edbfbidd vi cﬁ,a} E'OF |s
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5. Dispositif selon |a revendication 4, dans |equol |e noyen pour produire
un signal do commando est ega- |enent sensible a un signal produit par le
systene (NACACHE) i ndi quant que |'adresse indiqude sur |le bus |ocal n'est

pas utilisable en antendnoire, blen qu'elle se trouve Al'int6rieur de la
pIQgg spPbci fi 6e, 50 afin de produire un signal pour disactiver le

noyen de generation de signal d' adresses suivant. 6. Dispositif selon |la
revendi cation 5, dans loquel Is mcroprocesseur est sensible a un signal
(CS32, BS16) indiquantqu’ une conposantb du systbme adress6e estde |a
nD|tI|d§5Ia | ar geurde bitdu microprocesseur pour programnmer un double cycle
d' ex6cution, une logique (CIA. - S ALS) 6tant prevue, r6pondant aux 55
conbinabsons de signaux (CS16) indiquant qu' une conposante du systene
adress6e est d' un quart de la largeur de bit du m croprocesseur pour
redoubl er e cycle d ex6cution de maniere transparente pour le
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7. Procede pour nettre on osuvre un systene de traitenent de donnees qu
conprend une unite d' execution d'instructions (225, 80 386) d'une |argeur
de bit donnee, un noyen de generatbon d' adresses suivantes asynchrone (225,

80 386) pouvant produire |orsque valide, |'adresse de |'instruction
sui vant @ requi se par |'unit6 d' exdcution d'instructions pendant |'execution
de | ' hnstruction qui est actuell enent executee, d ob s il resulte quo

| es instructions peuvent etre pre-oxtraites et un noyen (240, DL, AL) pour
interfacer i'unite d' execution avec des conposants du systene adressabl es
detla nmeme |argeur etlou de largeur de bit plus falble, procede conprenant
| es et afts consistant A affector des adrosses des composants du systime A
| "interleur d une certaine plage speciflie de celul- ci exclusivenent pour
| es conmposants de la mne |argeur de bit quo cello de I'unlt6 d' execution,

10 produi ro un signal. d' adresses suivant(CPUNA) en tent quo fonction
de |'exggution de |'instruction actuel- |enmentexecutie pourvalider |a
production en avance de |'adresse suivante stainsi |la pre-extraction d'ins-
tructions, et produire un signal de commando (NCA) ai |'exicutlon d' une

instruction se rapportant A une adresse A |l'exterieur de la plage

d' adresses specifiee oet ditectie, |e procede etant caractbrisb en ce que,
en re- B ponse a un tel signal de conmando, |a production du signa
d' adresses suivant est interdite. 20 25 30 35 40 45 50 55 12
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