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code stored in the instruction register 64, control circuit 72 transmts
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the AND 70 state register 106 to preclude settlng t he gate 122 on the
|l ine 74ah the data 1s high-order fIip-fiop under certarm imterTupt
provided at the output of the AND gate 122 conditions to be explained in

reater detail and.is supplied to the internal data bus 60. 10
(@

ei nbel ow. V\hen data is to be suppl led to
»¢ Four additional address input signals are’ external i nput - and- out put
ige (not 75 supplied to thelBAI302 by nmeans .of I-ines shewn), the data

i W O R (R R IR ARy

' _'maans cgled t&Zﬁh inplfred tlee notan‘uptdbglesl gnalnvestesdu | ilxckriér 102 hagic circuits,

acr S’éf“ {98 register ‘!)(Ftl%] dtﬂhfée Oé 120 on and
the in hig %é:ﬁf "pil pEe g‘fﬁal‘ I’1 '?%ergg.tb % % a}ﬁpl ied at

he i naute redi e:stmsp ol @ecl deomtt &hé eg lzlzusn 8% ith Yhe @htali atch 126.
The subgkgudenfliptilop voderckrtan nmrt!mne(pwidyd ptrtbc/mdpm fthoAND gnee 122 ue and si gnal s
%O\johec‘?'t as & togberfikplpinechif Seeaten detpint ERE ¥ Apeed to?rglt‘ﬁm?éf*a‘gl‘p‘%%l gnal tso the

N4 dihe. dat | ogie ,Tevg 81, ? | put address.
The si “ gdd?t? "al‘% oD '“Wéff o%“ja"‘({ié rshamtnft h'e %af; Clb?lu§upﬂﬂféd e dheat an the Iine
112 is lm’zmdl lth qutiuhﬁon dehﬁrﬁieitersl w0 to the nplit e theaANIINCt i on wof t he

85 RAMII dr'é@éﬂtﬁé by | neaiy fng Whﬁﬂﬁ\}f%?ﬁéls‘g 8‘5“ iedr dingly, it
SA kiﬁ’-'ﬁ'é'ﬁﬁ ﬁﬁsgﬁw E?Sﬁ HHent 4o P il ol b the Gt 189 SUPP! i ed
8trdouft Usus SUPRreBY 60

to 't hesd ppli&l 8 trésu ohthe e iZEeThEkﬁbseqdeMt@b)clopk ovi di ng
througlsmmhalewsamowdmg hothds orsed t ong hﬁ;ﬁ #C he true and

e is ? et 0 i s signa
t %“het:@dﬁfe‘i‘ﬁg Pﬁ}q!"‘g‘j;@ ypeped ﬁglt%n“}" tri%i{dgﬁ 5&@&{5& i tj{ taemfgst 50" addr exs

i nput . RAM ¢ dkihees Iré gfivees |arthﬂet¢kat138 bue:oﬂihglyolttrhay bengze - and- out put
transmm:cln ehemvemrt i1§ inyertmn dtcssg@l mﬁt re@ls@ abys 3 second

| royidin rou Ol'tl 1183
conztsro 'ﬂ?ﬁ:ﬁi th@?ﬂ?’(ﬁ’gt‘?‘ nof ol o 56 G ey the |ine 74ag
from t tinrt ieng Qb DD qu@umwtrctlefznadaehe iMsokblpli RIS soircuit 72.
102. Thdadr ss neput.7 Zhe \five dined Be,nwmch d@ndata)lbus 60 Refthe inpogamdeowtguo Fi g. 5, 't he

first Hapsmigsthe; ﬂ%ﬂ“%‘ signglse t‘td °°gb§?'ttf n of t ke
tr agpsf égu%%f'%“ﬁﬁ, ﬁﬁ%ﬂé“ S he,,m@," ‘g? "%%gu%lafégn i nstruction
- regi st gg &n& ‘Bzhwmhltfh rﬁ;gbsntfoerrallmmgng)ubﬂ% Figr Bj thal fiestobit t 196 ROVI
" di agr asigrabsr mo ﬂfhecOinpl@tenlar)t cpcxslryl @ositgdn ohéleasansfml@@te 66 and the - 4

i nt er n¥thigat ¥ &‘s“ﬁ % Fig. 4, a
si ngl e} ma'""t,gaf’"B Gi tﬁf""f%% °?§Prr(§§hi g;?er%liggem ﬁl: t?dt ﬁt X a %Hﬁln 100 stage of

an 1/0 g@gfgmgg’t now o Fizo4, Qlsirfdfd (§ficdd O poils6 by meatisiof Pliriersa df3he lirfes conected to
t he errpda edm VCt hert 31,638 or M0 est POThe S"c'-'!trl?Emt ggfs camww@mt!ler 140 by neans

of a IF— t pigsenyHaventipg tis o pt‘ ﬁ“ﬁm §6 3&@‘ Fféo cthe lines 67,
andyg o % Bzfcte ;%]éw GaRIGHT G AND Batae (4%ag  two

I nput s frog, thaa, ,mgﬁtbgewh memrut adlhe ciarquetlngﬁvﬁﬁg: higsransm t s

by rrealawgmﬂda:olded’fmrﬁ&&o;pﬁuttdsmdtmme@ 5“1& ﬂ? ‘iﬁ%oded from an
out put °§gfstTPa§f° inpy ;;pu f&?&% ﬁw% eoﬁeia £ Sodtigle. The second
l npbht g“‘ 1 Goint it xstso@plieammtsm ndinplddD 120. s
coupl edodpkdt b oﬁku oIﬂLthe GhesAwitKibhe 9 é“ﬂmgdtﬁ\lwytm@hs ofi agmaIMaf rom t he
cont r olinterpal daﬁatbes $® JThet outputi ofcthe t ([5 “‘th' ll’jigl §"“%|W:d§t 72 is

£

suppl i ?‘%3%‘2 %?ﬁé&‘tﬂlﬁf tP MsUEPY© Eou;ﬂp@ﬁ 3,&%&“9?;, el Bie5 oM thin the the
NA ga tch

bgl rrﬁaP% 7(]Iﬁg 2).1Thei lnteetrena«to ahdithe MANIHO. Thexout put
of Thepes dnbi SM gat. &gﬁm qompripgihe first bit peition 66oulSed to the

i nput ﬁﬁesaS8CGlh¢)|oa€but 0f aheclatahulx ipoP g gp S, ircuit 126.
line 6 'EPUE Pfeﬂ“fi §?f1(3 atl‘heﬁ}st mgc?; ¥g% he AL Sbuctdd a;;gg‘;% rcuitv126 is
opersgtt lﬂﬂh‘:;é(ﬁf §(',“V eélrc f enlide!f)acTid ﬁrdubltwkttlanbm B8A3E to the clock

si gnal goupled thech Qﬂ:andgﬁpat g@ﬂpﬁ?éﬁec dftPrtB‘tc |1t4ﬁ6?ﬁ BBa 115
li nes SBJanl.'I‘(Elrcmlltp it 13 istdb dompled PR in li‘:'it - ?? aiAhate 66. .

The ci FQ:&!FF @8 U3t-28dt aisé le dixfaurt lpeint MM8Iby Of an inverter
128 gpafft, o ‘L,?%{utb[, Eﬁé% é'pﬁféq he*em_swfgdmb Zaeans of the output of the

i nput e inpay €6 Y ANIS gb.ﬁ: Croopb e A o cpnes 77 from thejaytpubal the he first bit
posi t i- oenpled to b dAMblSErcui72Chyr means bﬂ’f@d idles of Amg h uht 130 is 93

i s coupl &t Hafhe circuit p0| nt 46fdhythrae2iﬁptnaupl’need~m(gatbmamput and- out put
devi ce( riBtoperation, daia issupgjied o e gauertatngs indisatefl rbyt thig qonpratipn i-on shown) .
Crcuit point 130 is also coupled to the input of an inverter circuit 132,
and of the indirect RAM address register 88 is the output of the
inverter 132 is coupled to al so coupled to the circuit point 146 by neans
of aline 97a. 60. one of two inputs of the AND gate 122. The The state

lines 77 fromthe out put of the 125 second |nput to the AND gate _12’2 i's

R A A NS 7 b Y
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sel ected by of thieiapemapienpl g ?ﬁ?mgdeta by OsifRd Hress
f da

corresponding fli ff‘ﬁ% evie 0 1rcﬁlﬂC506 ?m’ig 9o,rmeau tci)th'b

rcon I‘

100 then the si gnalemawpRIfas dedicéshBlote MESdaS 68“‘ "‘ﬁ?é %22

S.
coupled to a seéi)nuhajahd ag@ptod Ko ond%ttaequdttnehw\h

the AND gate 618. 1ei8rqr the {O Y”E‘l dt cae Alst 623k ftwo
circuit .or is cl og, ,l,tgb 1@“&5 dt;%n%# lmer % Blpgtsame@B@ataﬁb Thr@&;plpb he

data to the ROM ci I‘Q’uslshm hiir lesampnup tmet 8GO he it o
40 the signal $lpgem tlemof pqqgagmqgﬁ ﬁtr?gfzn ﬁ’iﬁ%g ezfglf ¢ 1

transmt a control e'istg%h the N Dagaze tsn; aﬂe tinf fitsshef tvaur
devi ces sel ect ed. |.e<a| @Le ﬂﬁ’bs (151 @halne rtﬂmltstoheﬂ ANQ ;?é?@oaddress
select |irme 536b cﬁﬂﬂti+6¢5$) tms,’b?mf hdgsda%?ﬁ? ’fé’é\ﬁ ap‘g“@ﬁ" 5
coupl ed to the P e 5O g%o i
gate 623 the fi rst ;,gg dgﬁﬁ ssuﬁffg,\.[ltt s, :%gygﬁﬂa Ept&uﬁe HvOXBBdOTD S of £k ps o120
the 1/0O port 38. orscts awb/ mé:tb. efth eef(ﬂwd aﬂonﬁ33aThA p@(emthetfhmﬂw
first of three i pm !3" §95)nﬁ ysedh¢ lpﬂbp E 'gg‘g

dt extﬁtna n
AND gate 625, aﬁ % ﬁ;ﬂ L}’J"ﬂf eéi i err £t9%29ghrfg3tﬁts :ﬁgmlp three 125
I nputs of- a NCRga t‘é‘% Do kdaUst7s @ JfgeAAsmpﬁthf AND(guﬁ)Im that the
i nverter 622 is colwpyHe\ebl isigndl lom thie rlie ﬁﬁam 60 Therdipaatdfane ANDgRSS 624 and
proramm ng at t?e ﬁﬁgﬁ“ém #“Shﬂevﬂ$ﬂ"9 nethe fige 62$elr¢¢qusltedt9fthtmoe@lm aNORof
i nverters 604 e 42 &8 snallp g D gat pﬂt’%cenf gatg 3an e putput of Shg N%Rﬁt? pYy is
I nput of 115 the six high-order bits of the byte of data the A ND gate
618, and the first of two supplied on the lines 505 (i.e., on lines inputs
of an AND gate 630. 505c-505h). Thus, a signal is supplied on The
out puts of AND gates 618 and 629 55 the li.ne 607 to the AND gates 568
through are coupl ed to the two |nputs of a NCR gate 571. Further assume

g, ~rNaAa Y b1 . ~rNaAa - A NN Y '

mﬁg |re bi %ZP:R t;E 9 Itﬁlc ﬁtes gﬁﬁlsﬂ?c[tg%ﬁ ee?lfTh: 75'

Whlgh i l%nsmlts a {: ntrol 105 - |

BT L,

Gi



18 1,527,513
18 coupled to an inverted "D' input of a flip- the inverter 666 is coupled
- to a secondftop~ 637 (as indicated i thefigures—by the—Tnput—of—ttre AND
gate 625. The |ine 500b, open circle adjacent to the "D' input). The which
Is the second data position of the true (Q output of the flip-flop 637 is
wlata bus 500, is coupled to the input of an 5 coupled to the second i nput
the AND inverter 668. The output of the inverter 668 70 gate 628, and
Mltﬁheqt;ourth i nput of the '51 §29t5pj ed to the thl rd rnput of,theuftNg)f At\lﬁe
AND Acptmg;j sgaatnvseedc‘ag‘ pie uofﬁggg {{éfb &%? edi’;““ 34 to the!input
of anoﬁ %aﬁ'ag ot D E pwf‘?é ?q;t 30 10 the first
of thrge (Q)vait tﬂ fl tHeuflip-fld Ds dsie baosqol Bdoﬁphdtbehetinpntldﬂpmts of a NOR 75
gatses cmdawdthézt«iconamdmt of thhemli)rstvemr 6ﬁ8)t]'|he° t@f @nverf but of the NOR
gat e 8 qzﬁv%;g wothe ferrths ingpt afnthangs °‘g ‘%]é}? thlr& “%Q%ﬁ{: o the i nverted
lm &ﬁx RUGRA thk BRI éi 253n rne flip-flop 672,
The tfRﬂ?MG fPulie ia o[ﬁnlﬁ ﬂetféwpe th’Btef snifl’v\ND &'56 rtdhﬁéou?ger erght (8)
6W62fulst50ﬁ:@cqylle by inputy P{h%% rrupt
addre mrfljfr’ lgﬁ%d. ‘ﬁé ‘E‘p ?}‘;{f eﬁ&“ i PD it ofld t0 a 80 508
(Fig. slg.ﬁu raAkhit thé;hwsapheé eTht &wmputmymmm.pt he AND gate
647. Tlmefuhaioncafrganng theOpp& Fdght (8)t Hilepf6‘|72 stcomﬂerttmm tgdsmplrtwé (8 out put of

't Esse]; ltgg rdﬁ&g f o tazs?%}%?‘ﬁphﬁd?ﬁ‘é’ l::d(t)f %% g lsANDOg:t Zegzgd

f WRCK a,onN gartev | Tige Tslil erco @&Ssc@cﬁnd demdmmxputthef the NOR gate

626 i Sra@Smitted oerthy dleer dems ledgko a second
Ci Bt fuetiomarl ANL'? lﬁi' °fadg@p'?efgd§’t‘(‘;|§%t ‘gg?}%%i% from 660, the
and

thi rdl t Pol lce@i he thrd lid pu he AND gate 634,
t he fmiet hrdunp()a o t he AND at e 64nRd tﬁléhéfttouﬂp efsthofANDgate §9Br t er 639 and

the mug of be | ?é%d 7Th6:914tp @ 641, 264 are coupl ed
b ey e
i 64he i

i nput u ttoheh edUDputtpuoéfatfh;é NOR gate 674
"|s out an my’ertérh‘@’Nﬁﬁt aaelpeﬂ_z& a‘hetl:uljgsl i (Q) 1thhélr’rﬂ‘werted "D i nput

e (@) gepy fw-ﬂo py6 J .%)‘ {Lg% 646. The true
V. UCS CO
| ucS ‘% tﬁ*ﬁ@%ﬂ‘ oot ““"ﬂs‘fg’gt % PR to Ui of frof | Op 646 i S
o G4, GAd te ﬂrﬂd:lfﬁ&tinvﬁs OﬂanBMNDntle\Feﬂuqbﬁn Gofcaouwaqtattecﬁn Hehesecond #nput of
the AI‘HEte 6$érV| ce re es pft*?élt e;ltgtrt i ﬁﬁwto lsgate 645, to a
mt e s 1'::‘-l %‘l ? Eﬁe@% gaégg}ndn%v@ iRt fidg st of two
a; 3,5 ¢t in tth m)Etuthe of an AND gate
678 'ﬁhte tr Q& olfut. of the fli ﬂop 648 is l"rst of three inverted inpits eff AMD (@ out put of the

flip-f Sineutst b the. L/ gBr 10kt Gy coupl ed to a
' thg’o -{ E %'gcf_i t?d(flt‘n E‘}l 6%2' rgjggeggabﬁp?ﬁe {gg éct:oﬁd Zéﬂt bf e @65 9- 8) is

gajr en 134 gatecbssetthe e(Q)\befph 1 AIRDt g teodsoltme signaptr tedtdne " D" |nput of
a fli phd Nipglop4E0 is éraplagimo gwt%gor640h66ﬂbi536a St@ﬂglﬂam(;fﬂtn éheThe true (Q

88 18 AND640, G pdridesd3 &

out puti® E@ EABN o firioyer “"E@%}, fes of AND gate
coup %dﬂfdilh@goe D A Lo AE adér f' nﬁif Rri pva@ttotarnueld Q out put
of theanfihieptef 450 pTHRARtpuUt oﬂ'ﬂhe: vem 5 eﬂ rimpat toheaczhooftthehmatﬂso i s coupl ed
to thes¢ |lsr<sttIp|9¢ tttth@ fir: F\t'Qat!lWP @3-{? & ‘\‘ 8? hﬂ& Eﬁ%nd i nput of

t he 1({%e mﬂﬁﬁﬁ% atﬁ%% ol S e680. The signal
L1 agys rked @ Unpb of 1he l2atl ﬁv&@ﬂsgﬁdcdt@leﬁh@th‘é@&ﬁﬁdmphﬂhﬂ15I nes 536e
has theTﬁuambmtsmf ANDggettes zahda656nve°rtheemm @tte 6(56 TlheotwlND hee 652. | ower
8 bi t sirofo t‘|°nti' pu 4 esecon egn% |/ 0 port
addres%upl }1 ﬁff dmﬁeo He eN ect cikcuit

655 | AND htla ofmplel DQiatet hﬁs4p§ Icﬁﬁplédytd mestdlaﬁgut iof tlmoupd) ed to an
0 arps ti(i%:c b B ( Fou lhé;‘ %lp-ofA ;:% 4 put of each of
the ANI9P e u Pt he of \%&’iﬁé a& TRA2, 641, 643,
678, g lcél rst Fab;';gE ge Rt Gt oﬂﬂ\eﬁk‘ Era FwSiskbipled 0 tiche first of of
t 660°\M36,g¢ﬁhﬂeo @4&ird mpataf phecANDt gatet higne t50 rvéichi trapantits tief mamummn t1id5660, and to

a inpdf. of an_inv t sigfa t of the AND
oo cyielnd il i s IR BT of 1o
of hgﬁk @tsof 4hd t&the fter ©06s colpRdQulltilined®, t he are
coupﬂ edpltt@ftHee\rﬂmanersput'&e@htpat DORWhiaIND apratite thel priorisy cpugignabita o3P he i nput of
an gate 662. The output of the NOR gate 662 is inverter 684, and to the
second input of the coupled to the second inverted input of the NOR gate
626. The output of the inverter 55 AND gate 658. The output of the AND gate
684 is coupled to the third input of the 120 658 is coupl ed to the "I
I nput of a flip- AND gate 629 flop 664 The true (Q) output of the

Y b1 . - Y



1,527,513 19 other circuits in the

m croprocessor system interrupt control circuit 46 by the 1/0 port The

out puts of the AND gates 640 and bd80 address select circurt 506. Flip-flop

676 is are coupled to the lines 598 and 599, enployed for indicating a

service request respectively, which are coupled to the NOR action to the .
&

CPU 20 fromany ROMcircuit, 5 gate 588 (Fig. 9) for controlling the
such as the ROMcircuit 22, in the system - 70 direction of data flow

through the buffeer The flip-flop 676 is s&2%hdi ng one of two 502 19
condi tions. FiTSr, BroPfokdssdtSystefit. Nl e&qta%l (it bOoy 8 1/015brt
the flip-flops r%gt'lgﬂlro 5&4 lg%ee&{ﬁﬂﬁéﬁ%c % s:ps 04113 2 sdmetrmgcut‘ciasbs an’,t;-tﬁaz,zwaﬁse

enpl oyed for sel ecré ngupled to thetltneat 1308 tanﬂteﬁ”,l ntmﬂlm @gﬁ *He ef'les $664
b @6l isls

10 types of intereR éEelv %ﬁﬁ % Rp | pgfjon b ‘M ik,

. 11i h stem
flip-flop 646 .rﬁgj of d*%a e W vl S’b s“ dmbo EOdlrkng Qme%ftwo
Secondly, the fli mo op 67 be set by thecdndmensr LRkt (fllp‘ﬂnpl 6'n6yw1tld1re san

ext er nal |nterrupt Refev(tnetagﬁail tq FligetOr tﬂlpé esffmth thg tieg eing

flip-flop %72 is @'FW%rru ts hlaotymay o¢ Hd Z£ }2 l?tE}ﬁn &Egﬁ‘géfhg 75
set. conditi onF‘hg rﬂ?ﬁe ELmpiBedCly dedflt{o\{, r & STip-TIOKE betset ith
11, the clock 15 lﬁtleﬂ‘E;Iit clrr:\tney fol it extelhee 1rftém;}otf Iﬂp%nﬁgi\ttawdt 67®estc ﬂtpdlﬂpt 63%55

d a cl ock and e fh flop 67255 smalo seiend ngget
Signals ti ng:esicfnﬁrﬁ}? ﬁ]ﬁ%ﬁ%ﬁg{mgzd. 'gm’ oﬁngé,:gé Eﬁﬁtes ©

500a and 500b OrJRs cBRbigMAnGF ikt | ihéssidre W)
| oadi ng of an int paaphg dnr amshmtsssmafandsﬁﬂﬂbl Ofokm. ﬁshhrmmzphge Eney2@| which

i nstruction, and & mt E%gﬂ [;sl OALSTREPt ftransm J E%ﬁ cégy g&iﬁ"w |
circuit 22, i 32@0 lin a% %%ﬂe%atl ﬁ?a &Egl (Elﬁ fa 1‘% I@ 85
the input of an IrNﬁ)lfftoﬁt’ 61 ferc700lis @SupleRG e Z€
the output of thefaqfrtbetrt J€Xt%g in rf Btu febl %So inpg or amthQrmmhnndasottbc fiest of

urr Iy rn WO gate 734,
interrupt si gnal }ﬂﬁg ‘.1 sitive transmgnﬁc‘ﬁl Fl’gfe Sglszl‘hcdof}l of t e mver{er ou.:sled g\l
ANDN\Dgg

occurred on thgsl iy 'tB".ém tdrhA] iRBrriGgt URE Bthe | WD ikt yPiodhbcrtab I
gate 734. | nterrumom gt 22 wall tsécths flip-fop 05 t gaee 136. rleteBQtputoTheM{DQajﬂauﬁs

the inverter 732 |1%0te6u thedigng) sopplied %hﬁhe hng 32 tWepled(tOethﬂmcoﬂdntl jﬁpﬂpuq qf

the the first of n %ﬁ(g % g‘gﬁ q?‘

set the flip-flgp '&ﬁ{ﬁﬁﬁ it@ g%&r‘e Othe 3% o the 106

than the signal sumnlsmexdtocarposme ttanmeorﬁﬂowmu Inaderted utpheofstlm:/artﬂi gae\ia4, taedito

i nput of the i's: geﬁ@F&t §“‘5 &Br'lﬂf’ﬁ’ sN{:Fcﬁ? clog NW'Q&P&“‘P?,@’P flgpt 738
the [err] clock ingiis u bet Ny dln é& S prgqsqent o
flip-flops 7383 hrsﬁgdghh‘?tllzét thé’h@ ﬂbb%ﬂ)ﬂind@‘cl&ﬂt ing

the negative the signNg whick V?inezubssqmtholresqt ths 'ﬁa@,:';"ts 5 20 5 ﬁ%ﬁronlmﬁ sqgﬁﬂt 3100
a positive transi tq'gﬁgg’dtﬁﬂeg&’ﬂ”ﬂo?ﬁ@ﬂl bfeﬁpwougfedtd’me Abl&ogatleve?ﬁéﬂsa
prior to this posigrk¥Eudy Ansictdpnal kb ? f62®nplttl¢ét anveitercio islconpl $h°o :
the flip-flops 463 hmanp-sq; 6By rbﬂst&seﬁdslﬂréit&palGl‘t?p‘H%t ﬁi‘ ;733 ang, 'u!rga A 105
During the tinme mt’@rfvetlfemﬁd\een the cI ock 35 Thd 71; Ecoupledto

flip-flop 615 and aTht 8ixilopns gp‘rﬁf 12918 othetfhe ofth:elsvtﬁ@d inploiscl _
which will subseq )ﬂfrne” f?m@ fok & ﬁ,g,mtth& aga!ie n'El1 Uty é‘i‘ﬁ&q"ﬂ a ?al |
100 flip-flop 680,a lavei 1gxp.l Bﬁ&)em bfesdneoséte %ﬂ%@ 110
circuit 22, is promecﬁé%l Tfhh‘d?‘”g steps B 153 tr it e&nclockCQplaioeﬂ sIgﬁ?al ttbea
i nput of an invert che J%:g‘l W‘L,&% ) emtageolnt;A o&fetflat-ét@s ofn the

out put of the i nveg1 fals o nnésSBG aliph h@ 4 tﬁ a{f %‘5'8“11;

represent st an et e¢dsalBetwerputhisofciosk snmleraél@r 77 p,eggd{h‘t ,{eg npg{ofthe 115

subsequent clock -signal flip-flop
Igg_: gr ;ggt I‘lgguest rematg set while flip-flop 650 will rerg”&) ANVOateT52) tﬁphht ﬁrs t\aﬂl f

Th tput of the flip- 21 OR gate "
inverter 748 is con&ﬁt fa&?% trhlge(Q(ﬂ)oql;lf f %mg.@g %ﬁﬂ 5§°Q§F ggft (%putso
éi@é itH0P12¢

first of two in§%er flqd650 bfsh etfa W-1 rN(m 7470 aselo ; Aps
664 for a gate 7Y B%dt F@ﬂ gat eakhis ite (t.lcmyk s'gmleq am‘p.jonty
Assure, for exanpl %daﬂtg onﬁs @Vﬁ erfupgn &l tl’Pa dli c ceF’firzn RiFqnEALY

coupl ed to the secesdestnvert ed |n ut of the | REcusy of :
Wil reset the SAD g eeftlsvego he g‘§$6pd h%gsgsﬁft"emﬁg“ﬁ&“@ %ﬁ% 128
clock [err] clock BI¥h %‘@' %ﬁ‘fl‘fmﬁ ﬁl o' PERY . oulbuD @ Ithe 'OR itarvsuls on
mej ority of- flip- f edifb beystebh. Fhﬁ—ﬂbpm&&? cowpled(m jthen mquft lm

conpl enentary ci rcuytasmgmlevdhexgmm‘;ﬁmm 'theqé %n% %gt ) secm“lég§

set the flip-fl&p 507d whiglgreppsseniiclbr sqlertign oY thE | "8; 1§ SAPIgHg 4 g

out put of the AND gate 750 is subsequent clock signal flip-flop 648 wi II
coupled to the second inverted i nput of the 115 AND gate 752, to the

first of two inputs of remain set while flip-flop 650 will remain reset.

The not true (Q output of the flip- an OR gate 754, to the "D' input of

the flop 648 and the true (Q) output of the fllp- flip-flop 739, to the

o . ~ N o




20 1,527,513 NOR gate 757. The output of the
NOR gate supplied on the line 29b is the second of the 757 is coupled to
-~ the first of Two inverte WO rZi | ' '
i nputs of an AND gate 758. The l.ine 589, of the systemand is represented
- by the fromthe NOR gate 588 (Fig. 9), is coupled to the waveform 1330 in
Fig. 2b. 5 second inverted input of the AND gate 758." Referring. back to

/‘
ig. I'l the signal 70 The output of the AND gate 758 is coupl ed supplied
n 2he line 29a is shaped by tHhg$2t813t he input of. an 1nverter 0, and the

DG £ it NBWglR 2publiTon HRVGOLTT ok BEeohd 760 1
supp Ia;&e(gﬁﬁdé%jgfg%a?q’t L ﬂéﬁ 043 SARAE herh ek ﬁfg?t line 762 to
t he dahlmtsboﬁ neANDI gaw‘!is H&Zhne'lise, i ofp lht:§y&b¢mtahé if Ire édtexp 1&8 t hrough 744.

The 1(fr°n§h plofiio thej niavs oo 8 Bihed- signal _suppljed on the
1 g 3@53? Agr dersué*fﬁém&g}q%%q%t o e e e

AND gat,ege nt;;omn[ avd de thH f&s 734 and 736 to provide a clock

cl ock ctummn ttsu@&%r;&ﬁ lsdzue':;%edma 11 h\épl n@ Eh@?fé. nﬂr@m the 1/0 port
ad%e ] éh foricHppt ol d b r:;ylt 506
(Fi'g. ;‘fes“ &5 B thidn r% gtfgsﬁno ‘"ﬁs ‘sfﬂoé gJTai i ng 15

first snfz three |nverte |n uts o estonkAdMﬁ)ng igh oﬁltﬁ@ﬁnd@fsssdﬂand?a\/l circuit
© 22. TheThglne#if @ffpeﬂhe élﬁ’cp tdidti ' 08 Si falstdcthe bmspéﬁa signal s from
thq f 15 C‘rp'fggg E ﬁég x}@r fo T miiiat g, 739 are
n% dsmg,mk $he0rb sigsdts:ﬂuﬁ t8 ﬂtpmotphess‘ tufdst Of t wo
| nput sArsD g&teUb‘ﬂEThct dilEplﬁBﬂhe AN Dtel v1=}9aresqo ) mled Pith tlhe:ldck signddR gate 768. The

secon irs g rﬁﬂz Kg Igﬁ ats’rﬁéz q‘% ney)  NOR gat e
768l %é 9 lg l@gzg&%w Eu:gﬁnarblm&lt 5 dAR hi ga& | gfate of the
t put Of thd N e)mgatepumpm edbhlfhe aioﬂnhSN gaed on the line

si gnal ANB
589 frbmnsdmeplkm tfestM8W¢ sw e/llf mh@tt thé buffen gatmgerted 588
(Fig. ' s m%!;f?’j‘?.ﬁﬂ‘!jﬁtz %&;r %ﬁf‘-}s"ﬁ "g? b’@'f‘ °fAm* e 772, and to
t hesi nin teP 7| U&th 1&? BRI edable! ﬂe te 358 ionV rter 774.
The olihjdited Gliputshef anQAND gate8776HDee vi@ss, the baput ef ¢he sN gateoMs7t he 25
mve&g&rﬁgth? e j °e7§§s§° edtgi rggo %ﬁ@?;ﬁt%‘se thgiivertemabl e the AND
gate Ii + NS mpRass the olt put of
heo o P32/ is0dsupled Othd twoda\lDreg.atrey d‘f ddrgf‘tcl;fg% ; kﬁhr gsugh the AND

gat e Tﬁ&radmhptxhef thenxNPtgate Wﬁend;tsrccsmnals hyﬁm é‘dhese newly d;’nwtctmockND gate 760 to

the |ihbne7g9. T 088 tiansmit signals argcs ates Te f|ip-Tl ops
7io ST RGN s B s T L T

fr agquenayie dowtpderoff ANDII guteli T6 tehe;uﬁ 128 kon' Y llﬁuesmednhlawtheofloot he AND gate
776, agvdpled tosh TR én Oﬂ“thvéhp wlr ﬁd@rm&euactmmraaom ¢ofne 770. The

I ST @u 772 th
c '] e Egg‘fﬂfmté ustrg&@et fstﬁ lﬁﬁgﬁﬁéﬂ ﬂg?g%@ Supp | ed or

t hGOI [ dsfes ANIBgate 142i Theftive (Q) prUt of rthcllutes 5'1180md 780 for use as cheklsig®B 1¢5 t he tiner

ci rcuﬂt’ﬁgﬁbﬂf %% g’gﬁ,t ;‘D” npHle 'wgﬁ tme@fﬂmyrmga'be tipss lpag suppl i ed
on. t Ml 4RE Fardd LB PR o, 1.0 e ' iipPigheol the
Lip-f fQﬁ’rce t(tls ﬂ{NORrgﬁtHW% Hé irit) @rcuRasiongndARE aﬁﬂeﬂﬂpp addréés. The true
out4put(Q) fttlmfhf)-lﬂp 742Il opuplddta tg;ntrawerclrculr GQ& arehOwn ffolemicen1o t he cl ock
dch %%é“?ﬂ“t fqrme Bh %‘Pegﬂ?ﬁ cﬂt@% Bd on the |ine
8 55 le

is cou
556a | e°§' %V “ﬁ-"’é}%‘iﬁt 5@4 i S tﬁ‘ﬁﬁum bl SLLRE LR hr ough the AND
gat e 7&upled {2 tlfﬁttb’??rfi;ut 1419 fhp) o;ﬁm e h@i Fo bmphrcuﬁou(g@ out put of the

|'i r#@s W arglrtg t pllmovveus@na |t Khe gw E 13tdnly o T651 | s~coupl ed
(o Che A R A A e PR 11| (1o
742, Uik AND gite 180t0l tH Hednd &, emﬁme\m@ pgéi’tdéﬁ)f 0 and 784, and

to them utrafthe Arﬂegae V84ng1dno)wsetcond:| 1gtern]12ddt¢t|l§1$500 tmou;ﬂéd tohkeefirsti nput s of a NOR

t3 7@gut o3yt ah cpftweinp Fe‘r t put of
tgﬁe fl §“t Gcg‘é“‘te? ﬁgﬁ.{ﬁ s:ttﬁ %{)‘ﬂ’t{) @:g;ﬁ?ség %rshg\z/\% |Oﬁ Flcj)glg

110 thmputDBf theﬂNOR ga T8k) p 4Zoupted td @het rmafmsodfmn The lines 778
and 78014 domlbﬂx:tbndpqrmperqféd cnr E&JtAIﬂDgathéﬂAml ias 3004 drough ﬁ@f,cl ock circuits
C

5580ar 141 r"fel‘i%"' therre faing po; pWﬁB is  and
[err] E{g%%% gﬂ) ﬁ:zlnﬁilﬁp Llﬁ(g %tmﬁma dbuSSB‘gla{ecouE}_i i nput of the
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21 1,527,513 21
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