PATENT SPECI FI CATI ON (11) 1324 793 DRAW NGS ATTACHED (21) Application
No. 49929/ 70 (22) Filed 21 Cct. 1970 (31) Convention Application No.

5 ates of America (US) (44)
Conpl et e Specificatipn pyblished 25 July 1973 (51) International
Cl assification HO3K 19/00 19/08 (52) Index at acceptance H3T 1Cl1 1C2 2B3 2J
2T3F 3F1 3J 4C 4G 4P 4S 5E (72) Inventor R CHARD HARRY HEEREN (54) LO4d C
GATES (71) We, TELETYPE CORPORA- first switching circuit to produce a

gtne?;teckfﬂ IOI\II [ (r)I]oi ?ﬁm té@mfﬁim&geousmﬁm figﬁ&@gt y

transi¥sir gate Anerica, Q:@Iﬁ)rganl sed under the structure may
be provged21 Gi:rﬁ"éa:nont 49J~§|A 2 F11ed3 tolfg he State (19) 2% D Un| ted
Stares il iy 'lﬁ EQL s el 2L 0Pl | o do

her eby ntlé[, s@%g{tﬂ %o an o dt ISa i coff ven by
for whi ﬁ )%%% ?'?gt&° aflg% the circuit. e . d

out put | d by which it i\ o WVrely be
suppl i e b%sgﬂﬁt‘:ﬁ“ 'tﬁ’ﬂ‘tl lafSlf‘c"‘l“ﬁ‘é] & Dp‘@( or rred to be pay T A2 scri bed
circuit™ (52) Index at acceptance i n_and by e @ ng

statenment: . H3T ICH(2 ?If3r%7t2'lt3é’r?fﬁ1n3dl4cofc*t4ﬁ $5tTE st swi t CTERES)
pr esent m@tlf‘ffﬂm‘“rm}fm‘oﬁ ]ﬁ%tt es. cuit may be connected to a first
constant- Preferred enbodi rrents(tts c[[ ?I&p&%l rcuit voltage source, and the
second input termnal gates sui a or rication by integrated of each

swi t chi ng cimgui Wenarﬁmm@ neokﬁdm:l F et $wid 18N Bikcli! &8 -produce a unique
to a secondk fofﬂsanl emmusngnal 60 15 Existing integrated

circuit | ogiuaygd °fo¥1¥1\9ﬁ: UmteAI dvat’mam!slyasﬁ fragsisio pof the
Crpyoy. 1) SRR ’Pwtﬁ;stt?ﬁs” T r:egg sty N AR
£l

i S connect ghrhedicd, @6 Gbreisy &blﬂtede%hﬁbﬁ,s m ﬂl#icé bvﬁgl | as

si gnal basfed which cwef puay [t 4 n Tyt besi g Ufurthennoré, r gaivh qutpywiesd suppl y be

suppl i ed tEA (}mgedgf Cuhrllt gffhlggrntuﬁsntwbea@ﬁh@mttww%e% rguit. The
ener gy $0inﬂ|én smt It *I‘ﬁe ENBRHLEE doadipkcnARerOf "the 65

20 power su yredelﬁl fhestivh peldited @b Bglc gd&e c¢uttcmayt bchbr{ﬂcctedaﬁsoﬁik’sﬂt tapai r Of

| eads t hat Prﬁsrrﬂtdoeﬂkbed@m mclhdenMQSrga sespndbipputitermizkle. Al so

gi sed si mE£FS ‘t;%é‘bdﬁ‘f‘ﬁht’y PRl °fo"lad’t;“:2m§‘$:ﬁﬁy‘t‘]‘j§2mw number

of circut ki imbkatea ittt 15di@gHees loftdn S Qinflert 1 ke stRhgRie SRR SheAT €

enpl oyed. eénpiowﬁblheffecdtrmstmm Aagenal loelt eﬁrmmdmxgmirbnmtcomatedfto irdgiet  bi t
signals i sdftlhalpwﬁehethm ﬁ ‘%‘; l%g d‘s‘ a fmgersiapuy b Sﬁi%t er m ned
I €
l

energi sat | FIBETRITLY R L e
i nput t ey rpoRar suﬂnyis Rsiga tlii\Mréuﬁ’thxﬁ,g dsdokisrb tmr (s CthitG's ke®) b faﬁeﬂ nventi on
there is mmmgj&dpachnEMWM1 ble. MB® dgised sigdlarhr © tb@ro eedmma:l téth,e | ogi c gate

conpri si nghee °fl\9EBWETIa%c§P"H “6 Pefor pro-
cach of aid Vﬁé%ﬂﬁ%?ﬁ* i o AT el o P

char ge 25 Ciapasd &iRdbit pingpiekity. g that bl t ism ma Tﬁ&tkﬁli&ﬁﬁ@&mﬁiﬂ only in
response t oAewulingét the ne@t@c#mtnatovw of Pigfera®ly, M@Soleviees are|agramped ingt | east two
ow {ohino LEFRS &ss’:a‘nﬁtttt’% FTd e MELT BN A SR, cach
having firgx thBEEiP Bigha UBiites ksl axal Shly 1Bl keSS0 n@gﬂectt}é Eaaes tar, i f
previ oudt ydxsmnd leeds, @titepsti ttwct ewimlugadnrcme,s pee @luralieyl yf, bibdme dauatqtgnﬂs, ahegoged, f or

all other & natﬁrseﬂ%d geond i “H'&f“&n ser %f"he eqnaciton + EhipRyiopY cui t
except t hefne ST OTRAY ¥’| TR tﬁﬂr m&@gﬁ connect ed
to the firmd deidp wtmnt@ﬁ to thé gﬁall@m - eaga s rrha&lybmw dats bigHaAR lone e soor -

35 mind} minaltolhéxe me:xsu hmg cswtt ctumgimglto cﬂm ltmaryr @mdl agd oo t he

binary dat " ea ﬁg g%ga; ‘F'ﬁ?fl%% signal s
to its conplys ﬁ‘ﬁ%ﬂ bid d 0 AR YW qmptts eatpebxtne di sti nct
Qn

| eads cor rasafu ﬁt (r itsFsscond afiret caé bidhe Mfutisignads Seaiiencsed & f f er ent

sai d i nﬁ‘htmmt bls EPéehtec Healqh Msbetomss

connect ed ‘Qﬁf %h@bd ggh g f%%ﬁ%f %l rst one
of the Inp ereé}iﬂm@-&&@ﬁjr%ﬁ@dxs e’ﬁﬁ 2 R endi ng on
t he val ue prbdetehmnedbnmblmbxeoftssd bit wigimlst hﬁ:lst BB inhth¢_feqipacecame sach Gebsequent r s pondi ng

zge?a? : on, atign) %ﬁgm wﬁg‘% Ay 55?5 W—%ﬁm%m c&’d"’E&a@@“ | assumes

capaci t or - bwis¢ iMlg si gnal switching circuit is, in response to only one is
supplied to a first controlled termnal of the predetermn ned conbination of
said bit signals, first LF in the sequence, and each subsequent 90 45
energi zed to correspond with a predetermned LF has its first controlled
term nal connected energisation of the first input terminal of the in.
series with the second controlled termnal [Price 25p] 2

1 324 793 2 of the precedlng LF

I A~ —— M T A~ oy

nC...




of the last LF in the sequence so that the ground return device. The
circuit 11 enploys capacitor is connected to the charging signal a logic
steering transistor 14 an

all of the return transistor 16. ' 70 LFs have been
rendered conductive in response In operation two Separate bi nary data to
the selected conbination of the binary input signals, inp which a "1" is

represented by a -V signals. A pl urallt of ground-return FETs potentlal
and "0" is%epresented by ground ("GFsb¥4&#%e arranged in a sequence~ cot res-

potential, -are pI|e ut L r m 0 ondi to I of t heé LEs,
cach vt ng 1 S g e i e e S AR
to the second of Bllkst LR fAthe s&ﬂﬁx&e tgkoandC tefilr IddiSe erbmoyEV\D for
an associ at ed ctnawar adrpegiedsiodtha bhasgurgfmgmata Iomats@ms pﬂanS!Stoerls a!;d’ aaxtqul_B Each

phase split? et fo @mhﬁ emmn two se mqes 5| %antgl ? nput
termnal A an esgﬁ@p& binskas 9Cth @% ars ytah.evnon- 15
d

sel ect ed st at gignakhe\ pRsticy G gmma-lm:m sm:;uerps«entlat hnde1‘(y 1s dnved 9 Ugrfbi

termnal s 'Ai aft Eﬁ\”) mgﬂﬁ?@ toginpyt %@MﬂésAbg ween
t he out put ga g%y %“E E{nggdfi Hhal wi | |
appear 80 of f&"a@ tlﬁﬁfry'&a lF}.ﬁéﬂ epﬁasQEp(ﬁ d1th-18. Bl Pdplited ,.erm nal

A which is i demu@albecbmasodnmdugﬁe paly lwhérothe thisea agqaampﬁtocnnmhlemm& fedpec- t he

si gnal appl |5edss?<‘@tﬁfi tSI FheA"nZO Iast bi nary dat al&i gnal -assunes

the non-  wRi R c@ sﬁ{% o Y B RP CBRIETRRSSE £ A Each
p

precedi ng GF ibgewehe me@& icﬁorsﬂﬂlzﬁ U WBEB aAd W rdspektively COBInbIONH Bifpear 0180
out put term naf g!AundI wteatldl |t¢<er01'M1nsmmtdhhs tenmumaﬂ mﬁmd:lrmvsﬂamh wemgallth and a
source sigp &t cappion Wigeven Einitheatisndl o pfisd td’% Bt enti al
to prowdeaé‘ﬁgg@ 2y gn% f;ﬁg\nou“fput téf’fﬁeﬁ'ﬁ'f P& 25
charge path f @ectddhie semep £ QonErbilell NBn oEPIeRIRNT. tnhenmeinami theappear

on out put assaamnimleef be tfolh!xlsm#é"sartdhe sovema s eigead tapplied ttatthe - iapnd, terinfnal Bl\hlbvmsﬁg

bits have ags(§ gem‘t’ér’m fe tgi; lémbﬁméhefib‘. tepdgat Edﬁﬁgﬂgect ed

state. associated bit assumes the nonsel s ng rcults,
I's Two enbodi mehtal fodibwmgﬂe»ts rhaenaisomedwibe | miml Bi S04 omdnblmfmrofc@pmndl ng ..

British appli Z?gfeéﬁ 20 30 be descrj bed, %%n& M@ efedwfr‘c"ﬁssr’éf eh-
No. 21772/ 7§ S&‘%% 2 ?)Héoéﬂal Sl
C

drawing, in sheuhs a@m@arawng; ha sRoulll alkp adpﬂ"éﬁrﬂlaeﬁ 1eq$»em :
circuit coul d“ﬂmhused to provide the sane cieug. colldi kg wsed ita cpmv?de dhea m of a

first embodi- - ‘Errtc‘tgg gg’a%“%?fés@‘ &BYoRk ¢ dynctiop a5 phase e et hg%
i nvention; 35 g 2isa truth table desc¥ing myﬁ&it: r?& &mﬁlﬁg&m& gﬂ ' nal s
95 35 Fi g. p&fdrﬁecﬂ;ytthdmxhutamlgl escCri bi MYadd® resp@tively and B woul'd al so

gragn reé b ppgend he blthmdﬁce’fmﬂ of Fig: 1, the circuit ‘A and

e R0t tﬁ?ﬁ?z ﬂ‘i“?P ’lzl%pﬁﬁ'f'd

serve as out putFlgeﬁm éllﬂ
B, respecti vele’?’F]l F}“”‘Q”

exanpl e of i @ers M&&Mﬂﬁgﬁ t prbet bi s,

i s connected téoTlprgateldemaﬂnvmte (%lel d,hen F ?fml sha t};mhﬁt alli)
describing th 4“?)%’\‘5“ 2y phase\grbiger (1 Pp’Q 40
perforned by rb;iel ! hbaet" Ll sg:mt_mde raes dorti RO i e adpl i ed,

the two 0Ut45Utd&uce"T chOfddPefledttatkiskor $ployell UIpRsidef at. fik @otputlA aadppie@ioeths hown as
appl i ed to MOBFERracrasedlin that mmegatie Oftage heatp hsask c 1stbxt & tns?ewaangIOS

oxi de-silicon aPHI‘é‘fEY‘EngE(‘FfH A g ‘Fnt’ W’é’é‘uﬁm allowjpg it't
mas

respecti Vel V. oiliet vkl Qﬁnl&ufoéflé" aE’sec tﬁ’?ﬁl “%Eﬂéﬁmﬁ&‘ﬁ“ﬂé%

devi ces. Ed&@h afm@I idlpeifa!ioeménﬂéehaﬁ&blﬁiom ©Apleoy nearﬂaw Weshiiit A df R phhtk put

i s applied tomin Ao e&ewevs@&dpﬁon <otk a tspligtem d @ ais | applied oot &ategdtéleoﬂot he

transistor 1237 f§pj§l |“é’éf‘sf°fgsmrtg""§§s"l’égd:g\4t jrﬁcﬁﬁﬁ"gé’ a |l ow

i rpedance th%etmaﬁdnsspgry IS;QVEEU@tderlﬁtsa @m bﬁwﬁﬁv@ pair

of cont r ol 158d utisy diffanait wpes\nhﬁélcbemct ‘a tBérefrid *eﬂttraadxstoa |1$ kbl Go ask er mi nal

22 ground poterﬁl&dlsh@ﬁglsa@@S%qu ectwuawwe@ms@ Bg tterame wzz Bf the

transistor 1 e, QEFFEE 0"
obt ai ned frorm&ﬁem&apuf e eﬁthttme sﬂaasen mig. o$1des ” kit

descri pti of0cdis 2 |¢utcet cqzifamsstwo doptaled to-the gate of 1he- 110 cer ns
P- channel enh es'w 2 easﬁmmﬂl “}O%Jhedtpaﬁél%f"é‘?mﬁsly ka\/\évéPP“-aft‘Hét '
characteri St'@m i ot filis rentia E} %f h%oﬁt@@t@&f'ﬂ&%ﬂlﬁ%ﬁtﬁﬁs is'applied 120
transi stor 13 circhit,Ssichast divadic 10, '2lada pd ﬁ&aj ted e igity 6thd BihsiD14y re@itiad thy wel |
to circuit$d efecy trapsigons csudhi 4s| trangistors é?idleql mtansamntﬂtmduvterearﬁaﬂowmmgputsffer ent
types of field-effect devices. . therefore the transistor 13 is unable to
pass Fig. 1 shows a gate using MOS field effect a ground potential applied
to atermnal 27 115 transistors as the prinmary elenents of each to the
termnal 24 of the transistor 14. stage of the gate, the function of which
gate The "0" at .-the input B of the phase splitter being defined by the




3 1, 324,793
3 the -v potential appearing at the term nal-24 blocked by one: or both

DoroT—ao— T ot

14 and the capaC|tor [err], if charged will [err]. This- capacitor [err]
preferably consists of’ dlscharge to ground through the transistor 65 the
di stri buted- capaci;tance betwéen the tran- 16 or 13. 5 sistors 14 and
16 and a transistor 25 of a It is to be noted that, in the circuit of
Fi g. ducceeding. circuit (shomn ﬂ@lﬂa§hed lines) 1, no current f3 ows

except that which Is neces- at ed f e capacitan of the

sary to g‘ﬁ %@m 3, "igﬁg‘%&%&ﬁ ‘Fmﬂgg’”fgg (i appeari ng
at the -.pﬁﬁslga dcitdr€X] brefetably 1st§|of C'dis&ha drtﬁ'&%hvlﬁd tﬂnsxs%@ esut put B of
t he phasﬁxestptribﬁ etapacﬂnxaadem@pltﬁeecmhn prlﬁ)peﬂ3| nput and the capacitor has been

st eerd ng transistors 12 to. a | oad dewi 8- cuch ac an Nt pllf Capacitor and

10 tP tifvers ataed dg ap‘he trqn efra 16 Tnisltb bﬂmtedrtbatdelthe atrhangerag to the "1"
state, |§1 ahsl}°§tl 6&% ‘s Pii®refore the

char ged, mdsiEtoﬁ FIS I'IQX 4N anh§ aal ﬂae th'i S hat ,g{regﬁtﬁ% gpabl e to
pass a gmummd! ofjthe phiade |splivier l;ﬁ esld an KRN Gapacit@ hisObgeot ent i al

| sistor 16 @i i i it in
$E2 |é tooﬂ'ag%?f n;szﬁ f m@%ﬁe m%t%t; %g:ts lrmrrprgger
Eg ass ground it will be dischar; throu ns t y
prograrmp ﬂ@ﬁlﬁt{ltdete}aﬁmal 34 tct the Suts €6f ,f gﬁ eﬁ?} Qﬁ,&opgomhdqstce a"1"
out put, _f out capegitaddGi r ed i nput- app) i ed ﬁécircﬁu fUhdy- bet stmmﬂsms;:tr@fds 12 and 14

have Baen Itt“tgssﬁhg‘;gs‘sgg’t'n a’gg‘m “Aaaﬁd for. @ ‘érﬁaﬂteéd to steer
the -V pSLa P boPdmeed RIBCAY | pakin inf v% %"@“%ﬂ SR ShEitter is to
at- the hemmeﬁﬂhal 22F tma‘tratnkisortlz dneight QL w %em m@ut id apph egot he '
desi rgg th ilddo (9“ L3 aR‘*'r amnbtmsoﬂ&eaﬁ&mglﬁaxmw me®-out put capa-
to th t%ﬁ"‘g{ %g wt gh thappartioelar phasq glitiepsandng  the
transi St% ol azmn@lka ﬁ;‘g %ﬁ“ﬁﬂf"%&eﬁ@ﬁe&pl itter; and

been pr e‘aen'esaetu dypme te tpumquptcmr 15}{ o] YapBIRA1RCthe e loh @heOgrbimd @8It put  of
each %gagél tfilsan"é%E?Bé’aFlieth of hgeturh etrawsinter] sss2iftedrwith gt ipeter, which is
to be ss‘m%ﬂtﬂemgﬁsweggl A% ,«1ﬁe§1ﬁ%tﬁhesélsylm"fo the output capacitor
[err] kBl s F08 isodpplied @6l the igfte bhﬁnt,gat e He. ¢ ofq %‘%ﬁmm §d mmgts le)éondl tion is

i ndi cat e@hat thetcwéltﬂoaw obmmg et“l” ll‘ar "'ﬁq;rﬁ g‘t_hgﬁ,, Q%.HKB?IE&IE* Wai: h o hat par -
25 Figg ?mxg c- circuit as shown by the truth edat function as the’ dirbtﬂubﬁﬂﬁgp aompl itter.

Assumne tﬁ LF zahs-nofmet‘ 'trhevﬁltlgmts bt i's 'afd —3hpotBtipl gefergyce ii:’ Ehelgefg to the gate

circuit, ASead A offthejpha@ splitke 37 watteg‘la ol bee _ t he
condi ti oﬁnd“ P! féﬂé?ég?em Ae ™ @mln%ff%t vg‘:ﬁ% &%ﬁé’] ARouddlefd AaMowhY o8 hr ee
i nputs Dy MBS anbeli G ide g,hglgvn nbyxgt hds ¢opnetted toahnl mmdfoamh-F for
achi evi n ‘fa«% aameﬁ%qua te 00 PgmefarEp

q 11t2=ad pf bi¥e out put's
. obt ai r#&d petntibiumcthé ermisal thhétln;ltramtsm htg fiema ae do)i] mﬁg 33 tential

" r ef er encd2 [Hemgleingpa OB Qhablehie1p aseo eutatﬁfeo&tﬁutvufl loobe " 1"
.structur & omffgﬁf‘% “d‘:ogé;éh%ma Al oDt yobiagoedtomy By, The "0"

‘obt ai ned s@gphtterrﬂtdﬁﬂrhpﬁlfe&ﬂﬁlﬂﬁt@fe derm h:g%ma;w;gg&g?mmw se be

;connedipe@tletm:;lﬂerﬁd,dtﬁﬁvc;d?, ied to the
.gat e of S tsépaiah@oﬂﬁl’s@ly leuds. herinpitreartei 050r 12,
't her eby eegzélg o %ohﬁe terMinal P4 efTERt diFSy stegst g he. Baseircnt i previded S¥ci at ed phase

'35 potemnslatorm the t er m nal 22 of tgea@p{lﬁ'%s&sil% se S 3B wnicghi chever is

to be fro ei nug- a aiaspr&fe@f. pr oper
‘desire h sg E B \ﬁfg d ibuts ”irheuppﬁasdrnon'ab cRehitgh t he
‘transi steite mam randertme ba:- Fidped Bt at BEYY aC&?f ol’fPhe "
‘obt ai nedsrﬁmu)rﬂt@h@ctoveta%tnab&euftovheﬂfet ey i B e ple“t Lages from

+the phg E‘i'tg Ropepy ﬁeq%ﬁ%@o e 0 thoh Q@iﬁ dpérhtﬁ;hs t hen

fsubstltutg £ oft tHEplke andt ﬁ,earaﬁshestlmu MBFighb“ S ,bed\n,bqvq: enabl e
‘the andw egaté/of tpoﬁmsism:alssfaﬂvhoodndwe‘ 3 dt 1}‘ 5 0@. 3 18 conduct

‘and passte WdCOn Ll be ﬁifg A pot enti al
appl ! %3 &Eﬁ gzzf,dfmoﬁgg 2 rwrl’tﬂﬂ:[ﬁt ;gbr X:lomi:)n Gh&dﬁ The i nput

i b ctelle ttuér ﬁﬁbhfatf 1281 °th1’( sgm-st age of the
gat e CI r cmducuvesb emgndedl” t‘Q”atnmt i

sbyph \gs sie ?ﬁ 13 o'?e ﬁbtﬁ’?‘f’gs splitter
37, whic om yt L0 be a"l"
Wnen tdoe?ﬁﬁ"%%ﬁﬁg b st)ap é Mg uts Ftr lsatmp s%%&%a is M ned

i nput s amt ﬁﬂp@bﬂoﬁdhatbl”tdnﬂlemmpmua a-to ate of the transistor 14 will render
the trancitor: B cdirice dheq -~V "potgntiah wilbybe p it ea@ahthterthe {llewt«rfheﬂ'@wst)ster 14
conductive and enable it to pass the (No separate output D is utilised
in this ground potential at the termnal 24-to the out- particular
exanple so only an inverter func- 50 put capacitor [err]. The "O0"
obtained fromthe tion is required.) By anal ogy to the operation output B
: of t he phase splltter 18 and appI [ ed of the Ci rcwt of F| g. 1 as descri bed



Simlarly, all signals applied to the inputs A For exanple, assune that
the desired input 60 and B other than "0" and "0", respectively, signal

whereirb—s—10" E js- "0" and Fis will fajl tao provide a "1" at _the
out put capa- citor [err], since the -V potential wll be "1" is applied
to the circuit. The output D 4 ”

1,324,793 .4 obt ai ned fromthe phase
splitter 37 will be a ing it conductive and al | ow ng it to pass the "1"

t he out put E4and E obt a| ned from phase 1,3243,793E) fromthe term nal -49 t,o 4 he
termnal splitter 33 "1 respectlvely, 440l 1he steering ;

transistor 46. PyRe ff°81 ‘B’éplﬁ"éet i?ﬁ“‘?'ﬁatw‘lt Pre " i hppneystivecand) allowipg b sl pagsqithe o 18

and the out put s« @8 ehrgu: BHndiE @hhiced @:m;eh@ée«o'i frbe ek f
transi stor 46 hepdittdycd8nwiB be SPT add ler’ r&@ oﬁl %ﬁﬁgqgeﬁf&\;é

obt ai ned from tt&e Ouﬁ;pDUt ?%‘? the 8 C%) Theotedlthatdbft‘éﬂ”nd@bhatbﬂﬂxappluﬂ t 66

of the phase 5 s %‘; &I@Wa]tﬁéft%ﬁ‘ﬁns‘%lﬁﬁh@%MS i s
applied to the gate of a steer- 7 Vhiikh M@ the €@ oqo,gg%;sé ve as
a i ng transi st ohef1” obtidedra tthethfamsphsé Obplidr 38r1asuéehp edttiilﬂxghlhe trdaput to
the phase spli tg’%;‘“ 3@?51_(%% AH2 St 4i7tW asﬁsdetﬂdeoﬂdl!mve%a The
"1" obtained fr ghaky hﬂ ﬁﬂ’ﬁﬂt “kg’ @%tﬁ néﬁ
42 by the thie ﬁbﬁBBﬂﬁg)ipplie‘d&b-a &minal DY the dhe Phisb Gpliai 89 & »

46, rendering the transi tor out ut D of tble hwamtos BlltctdeﬁngBﬂ’le tﬂamsﬁr 46
conductive and F¥H \(&g ecgh st an t ﬁ PRftuqRYe andhallgpring | @@9 dleé‘f’ee” ng
transi stor 46. 'm@q:mgo ¥ °r %{@&p 6%}%“@3 ac1t

obt ai ned from t blesecplitprBs EldOfppIieh@o the&ﬂafiﬂ i Opre{nﬁﬁlfr « RUE aq@aam tor .
[err] was pha§e I8T°t“tde|fe“38 S’“H 1 ivdll| ot efhthe guoeper odincigence rof \inpots Stoyth
charged to the mﬂi‘he ﬁé £ r ST o Ul W@t?ﬁﬁ‘s‘t"i‘fa‘ﬂsﬂ%‘t‘@t
will not of t ﬁa&r@m&i 39th16 thO lgarb rapua&slkt&s%eanaeﬁd@rthé hg: LJ:@J@% S¥ or
47 conducti v the 1:rﬁulsmt»)qrr‘ttﬁuvvtll repder \the kramistor bef. dhie Sphaser pitekr t 330 A Qivwdvas th

obtained fro Wt“h@ pass the “1” f:‘a;,a’amtor X, -was previously charged to the
75 phase spl i tt;%‘ hed & the & ?j@%’cgﬂeat > ﬁmﬁ ﬁcdﬁeang@‘?{ﬁ
the "0" output & bteﬂtrcmnﬂmeaoi Gndhi té:weaen 647471 436 rehdedd] Soh@ive. ppase

split t er 38 o4 fibe Iﬁfe%ﬁ/éfg’ér“ apﬁ&gznﬁ a ffansigton §{lic t iSinailarly dk Shduldjauobwnm:s thapdisthet he

1" capacit ot %%E &tﬁ’i“iﬁ} on‘lnltl’ %ﬁﬁ uetho the
termnal 44 to stor Thel ‘@ Q thé iR 4« ”'sﬂte wilMdis %a 3)Ut

capacitor [err]. '.I:hls capaC|tor [err] con- o 'current wl

transi stors 46 %:\ o a secon %%@@Gdeap@eﬂgfda @étmzeniF Etrvd 121)7 Fa:re
render ed COI‘IQQJC % not render the Z”Eﬁﬂ Silwﬁngo éfQ g %nséeag i St or
50 Si m | ar | ytivel 1t i headl dath ey @hvmdfaen Nat  ONI 10 Galil « gnQ lfaprétﬂé%ﬁ
circuit (shown deired dnpivisckhé transisthrs 4haul 41 lwgr aleaield, woktxapusitor XpSndthe batpﬁmbxs D
pl us the i nsul afegtengbitdeto SiseAs t]arft%al@f“‘fiﬁ’e 1fEh i) bmdtschertsalr d t; 90
capaci tor [err ] 1R bR D of A phide spTlazﬁ' 370 1n ?stgéagv eBEFiL" 1s
state and w Bj mhtbac&ngtgeapwtatx.‘cap‘a’c::ht%r I f rE, d; OfF eoﬁehase sp :ctter
39 and applied t& mapyer £ e oBput Pds “Q ahsao a
second gfgund r&f; ﬁ%%ﬁwﬁ @ggﬁﬁm“g{ ‘O”Ugé Pen@eRiied- tp thﬂGaP:g‘
"1", 30 48 wi I=t0” e “1" g Blied etnf,@glglp}gﬁr g,t,ﬁﬁ; pisie (ﬂtgl“ prl ng
e

t ransi st or 4@ vi",llteswmtrel,yt‘tgsfumet tl‘methe h:tpuu ﬁgxﬁbesignhll‘fat’ “(byantt h‘e”)cm nci dence of
ON to pass a "1¥® (g ‘1,, b g Bp inpile isr elgp Potesh thit, in e tmantsn%tors
41 and 46 have ool 2 ts° 5 ot % %ﬁ‘ Hoo
enabl ed to steeb of l‘]ﬂpha]ie s;ﬂitt@"ﬁ'an@ﬁ@l&édjﬁdhe | dapde

t hrough the ?SOE‘W,waahészfothe@gtlgmrtﬂe Wﬂlﬂégutdlﬁpawﬂ’lbmﬁlelsmcon()duﬁ Eoﬁmntn gheout put
D of the pha¥e ‘dpi?f thedprus ¥ a [ ip ghtained pg | greita @ St '

the output capagiphOE ofﬂt"c@]tashi@ttérhhlﬁ&ﬁ Aia I8 Haih e En T T8
therefore, the muh utte [Of itBe ‘trhlisistod BErand b Vo ametil Jf @l invehi@n dﬁd&ﬁd}\ﬁ

at the output wxpm d ed M’ t‘@tftnﬁeorc a@paeactt@r bux thay. bereng |ut1wdanhewmc]h V\,hen
an input ot hﬁf ﬁ%}e’ betq"% ﬂ%djmenmé}ﬂk _
"0" and "1" .is t&ﬂ@ ga®@Cwill Qaif tberehd&w& éin atf:é in detall 1t 110

(corresponding to an |nput 40 F, respecl_l \ﬁehybeﬂﬂéidﬂdm adriotisiBod!

si gnal si gnal Tl&‘of bee di’ jte |IBW made!'p ﬁtazadlaﬂal cond&omchxt he
input - It is g yh “,,Plg t{'ijo ngcmt ‘hag; been

obt ai ned fr off ttheoutm putmeﬁiag splﬁner 33Gs @pﬁéfde tm\gﬁ' °f| 315
necessary to cHaﬁbgeata?fdhetf@n@htosdhahegabytembr-omxpul, ﬂ:éi-ébynaxmfxdmgtearpdwas;ﬁssﬁ)pl itter
37 and applied to the <capacitor [err], thereby mnimsing the power
termnal 42 of the transistor 41. Wth a di ssipated on the silicon chip
containing the 45 "1" at the input E a "0" is obtained at the <circuit. A
further point to be noted is that the output |oad device, which was

descrl bed as out put E of t he phase splltter 38 and appl | ed a capamtor for

D T o, Y b1 s o o, v o



———

50 its characteristics are such that a "0" applied Al t hough two
particul ar enbodi nents of the to its gate will fail to render it

e ' ' ' it 110 is to be

under stood that vayious nodifications Thus, the "1" signal from the output
D may be nade to fit particular conditions. For cannot be passed by the
steering transistor 41 exanpl e, although this circuit has been to the

capaC| gor X2. The "1" obtai ned from de_scri bed through the use qf two

co di ng

bl 06ks suygh..ag rﬁ& H.{nI lslb'i’ef ﬁonto? Q&o&%pﬁt& i GwilchiRS! stor 47,

t her'eby rj t:xﬁt of 1ﬂﬂ-0V ons‘evwmma&t Bation ob

1, 324, 793ng blocks may be connected mquenes la:s ar?S thleg(g}hl gnals. 5 | nputs to that

ci reuig P e%bpc%scsg? g‘%ﬂ a t°é‘Fg"ct‘Fl n'isé ripHber sai d

S toh nmﬁ%"ﬂaﬁ b e ':,';E’ra,; A
response &o@mﬂl ltﬂm of Néh blrRGkSinpa\bitlen ﬂQﬂd{l%t n series as

are t he thé mﬁmsblglnat blstqérrfedesga;r%n-t omputomndr@l H;g;? D;d%eswmasﬁamwbﬂpe& of 5. A
| ogi c the, 1S ocks may
SUREA S e P eﬂﬁﬁf:&aatﬁg I B onte: o
by nerel ymtég-ﬁlﬁﬁﬁia rtdiramm,lt: uhouldcber cmrtfon sﬁxd@ﬂh aeCirelekerinined embinde a Si gnal
based con‘!llld rFtPOédfh@ theri pyinfiplesf mt’ d giree etiqonef inpys bil o apd saih peedqtaty t her i nput
bit signaldy ﬂﬁ?g e&é‘%@ﬁ‘é‘“ﬁ g, e mh gex D,% Opt gL FERh b con-

I nput term na SW tching ci rcuisl Al1sgid ga getf,r;hﬁp,lecemf,gt

st eering tmmmmmm ISoornected to tlhmx cmesmn‘arth@uasm(bmnmiade pair 10

t he succeed1% i enmgs t@gres fg,:z (‘?qthe@fltpvtefamnal phthejlast t o pe

ener gi sedy, %ﬁ r8F lb%wa&etgclm%ewﬁe%m the
out put 2¢ edlmn&a adQ at1l tJv@-&;ﬁtcﬁﬁg &&ﬁltsﬂgthE |oﬁtput| l&tdﬁ@bﬂhﬁ ist d'aﬁd&ﬁﬂvét or circuitry,
it shoul deadehavmalfirstfamt smddnnunteynumha ﬁedé@m merm@rMFblamaprCMr st ood t hat

el tl ip
the princggld %“#’““’w%éfn it ekahl tha E&g& % SaERAER, predeter -
equal |y ajilbk; el dpar sl BHEed ko aionTo T he
first RRpeftthé ﬁe’xtTklimEd iR\ odaiit, @ﬁdal fe@ANGRO K netht Sssoaated said pair of leads, of
the fi rsteash/% '29| Qd bY Slggglioog zﬁdtpsﬁe:gggllkt%:mm ‘Ettmged t33\‘¥:cor ding to
any pr eceﬁ ﬁg‘ tonnect the other controlled electrode of" corrprl sing
an out pUtlts Ckgdoﬁd Ohk QrafisRIHRY thix! 3fesB IRREr ,[ngseaé)nsso/e

connec & dinpuw ttrinexalod;pqadm.g b tlmvaiad ofcthe t fieatibracf tthet ﬁyst mutktemﬁnahtowirésatht two i nput

hver so S 1 ‘?ar@e,pfﬁ e p&@f@aﬁsﬁs m: Eé?d“?’ly B0 b st not

| eads, at prb&&ﬁimadmnmw&c&mﬂg bmsigﬁau; tgxsamo:t rhingld | rrpedancas is

capaci # ; Wfthn tedmm c t echdlnalf%clalm Bwith\ | ogi ¢ gate
r—

accordi ngﬁﬁmﬁg[ ﬁﬁég% g‘;% hl ‘ﬁ%lgdpé omprise th.e out put

claim whgj Gighh ng C rcwt each 5 1 chi ng

circuit exae@logibbaeacmdlmﬁclampawlier@f fI10.| A 1@‘1 metartahgm&mshap&d eacdd | ast

bei ng &bniedre teriimals of the ﬁrsn witcht e aFFaiubSt hﬁﬂtnsd eribed Nect r ode
connect edud el i £§§“ hg‘wﬁ% €% cuit, and
ferent onsf E&ii&hﬁ@&mltai&e So’tHd oPali I o S, each Cofinected to be

cont roI I e&cowdﬁplguta‘b@tamolmn@me controll edKeKSed{)HbTéé'ObTonnect ed to the a

pair oft @Ig’@t in jdlngtoc‘?" &b nal , the first
i nput ter ei ng &éﬁ% ent  Saj pl nput bi ,feg i nterconnect the
ot her cont mohll@b gkeestardigictoadainn 1§ 2 st of its out [ﬂsiext ermnal and its first

or its_set@hgein thheutptrta the Ch!nlsatf- serves Agnisede Applcarther - 80 30 i nput
term ndl IR AHT f theflrst i nput

t er m nal tow?‘l E‘ @@éﬁ gﬁg@?rﬁﬁﬁgﬁ%ﬁ i lilgﬁl() Fam'%;m BHIP73.i n  out put
term nal, e secon |npuﬁwhtce;rmm eompmaa I on e out put term nal of

the last being the other controlled electrode of the switching circuit is,
in response to only one other transistor that serves to control any ener-
predeterm ned conbi nation of said bit signals, gisation at the output
term nal . 85 35 energised to correspond with a predeterm ned

- 9. Alogic gate according to claim8 with energisation of the first input

termnal of the claim?7, conprising MOSFET integrated cir- first swtching
circuit to produce a unique out- cuitry of which the | oad inpedance
conprises put signal. di stributed
capacitance. 2. A logic gate according to claim1l1, wherein 10. Alogic
gate arranged and adapted to 90 40 the first input termnal of the first
swtch-- operate substantially as herein described with ing circuit is
connected to a first constant reference to and. as shown in Figs. 1 and 2,

- vol tage source,' and the second input termnal or Figs. 3 and 4 of the

draW| ng. of each svmtchl ng-circuit i s connect ed to a second dlfferent B

o .. I T o o Y ~ I IR 1N 7~ |



Publ i shed by The Patent O fice, 25 Southanpton Buil di ngs, London, WC2A 1AY,
from whi ch copi es naybe obt ai ned. 5 _

1, 324,793 5 inputs to that
circuit, and for three possr ble gisation of the second input of a said
switching ifiputs to the circuit of Fig.133%8s many build- circuit, in 5

response{t.o angt he mhi_n ed.in. series as
are the-bi nar,yp % {ori%qt cxrcutta P?ormg%ﬁﬁ %:llgggfé:b coﬁcpﬂ %%}a %d;v:xt?m:’f 5 A
| ogic gate aCOﬁgﬁlbﬁgntap belca:rnmeil m\s&nensl iﬂe Smelhmwtsgnala'he bur d| ng bl ock s rray

be seriall y tTigeesspy tstpr¢ F\llqg§tga‘§\%ﬁ¢t’
o ey BRI ER T S Falh | BRI R R
based controll aﬁ&ﬁ!térrw Bii 3 TehiRt it slgial @d I nput

bit signal andht txeceémgbmldmg hbckpnelmeubmgmbundp ?ﬁlbﬂaﬁkeaclo switrbing rvjyepit s0n-
lea S

i nput term pal rodied dgmi t°f| §°Hr dhat @ a air
steering trgﬁsg ‘r“ m&ﬁﬁ@l‘g w Bhr 1l s 5 b energl fied i Fp o180

re ence

t he succeedi ngmiagl-hdedjlmgsl Odidsuitry)l mhoum t:hou.ghfor afd dnky fedeRiminal mbm
ener gi sed si i ynderptgodt that 6@ mipciples fnvolyedf ase eneleOhalButb eﬂmﬁgﬁdtwdl\wﬂ%he

out put ter myacugg‘gn%ﬂma%cgw R gisgrs - Ip 35@%3; PP PP ger y

it should be or s onI y one predet %’ 7] 1BEEl ght briidg thﬁgq,E d that
the principles WHATWEE GUAIM I8:eA of inp ut ching, csmgrsratsnaﬂﬁdutslaadqupmdet er -

equal |y appl i caBt%ﬁ}gﬁ easgmrrtxssm T%.ﬂ"s mwﬂe i cgjetf PRt gringl; of theolastt he

figst input t bit Qﬁﬁa‘f%ﬁi lg ersé: 8 rp%c gate according to claim 6, wherein Go -

th first spe t&ihin&geﬁk,l’aﬁllﬂait -two switching circuits, 6 o&gh@e@ﬁgzasa@a@rﬁ va) ng to
any precedi ng WaVitE figit Apd/secorg; mPut terminals 8 A 10816 gate accorélhar gS|

an output | oach @ﬁﬁ%éﬂ%ﬂﬁﬁgﬁﬁh LR oof TS

connected to th@t ¢ it o8 Qtseg@ e B

bit. signal s2% oavf thS!Mxt sttu:enyng:switcldmg cxrcmr,amd drf tbrhaatf ﬂﬁratso@t«grmﬂ pandf Mg!s
0 0o the

i nverse on dgy °t°
di'sti net leadsm s méram ttég“z:rtt i *twdance
i s capacitive. 1 gm i :ﬁ{-st SEB0 N Ghel tairor G‘fa‘ms % steer @ny fner-0G0C

gat e accor ddhginpus tmbd@@édg g tendlue pf tet ztnon efrthc ﬁraﬂmrrues allwvetdy thet he

output claim§ le YRR ‘?c F‘P“‘
Swi tohi ng. ¢l 1 TR %‘% rizml'f o Rl S R R

each | ast bei ng'ed}.&ﬁﬁﬁﬂttﬁﬁlbihﬂmi ai‘dluirstgmmprgtsaﬁoemmhlahtputmnag |ts gate 85

el ectrode c%ﬁtn@efgggr G‘é& Umh gg‘g ﬂldt hed Bale gosrwnt gg:l?g
circuit, and d -
connected to b;%?@s hl ?gg‘}cgna ontg arggbﬁxaecaggfihﬁ,{gﬁ ga? ode

connected to the. ﬁlop:algate eci:orﬂlhstodlasrt 1, wbéreih eadi. (Aongesperanlmgi 4nd agaptaiutop L0
terminal, tffe 'ﬂh rﬁﬁtlilftg‘bt}‘tm‘tﬂé‘ pfi Ha r%éf"ﬁ dl?ffr”é?gﬁ)tta ﬁgydﬂhs ?eﬁf‘fdsqj?n al to
|nte_rconnect &E&?@é addH EeéTnh feoéii 410 Petif ﬂd'.i%? ﬂé'Pd &y
term nal and |cthea Ewitchig ciréuix iiedaﬁna ed the -t ransi stors t hat serves to steer
any ener- ®epnd differgnt | @@Mmged ndi ng on t he &vdF-UOIBISEAN i sati on of
the: first i%s ﬁeﬁr‘f’gﬁ fﬁ%\ﬂ%@‘ﬂg‘gt rz.r’espondl ?ﬁgnql’;@;ma naI
?eby, in o t,lg,gt termnal , angd the second I nput Lee,prieratlon t he
»ﬁout t er mi nal 40A ldiegdtaskordibeiondaimiie 2arher control | eBssal ectrode of the
swrtchl ng cgélciﬂ":f’ef?‘%ther tpr% rﬁéﬂg@w one of\gat for thendprdicadps- t hat serves
to.control ahy“d e ! natlnn of _said bit signals,
gisation at the ogiy estﬁr.rb‘m*am%ﬁ:::‘a?gz&t;m ,i’&‘:,gb%‘r?ﬂt,%%?t“i"?n%t,ﬂ’éspond
with a predeterm ned . A | ogI crhigladopiesaerg Brottiningt. t 0 claim 8 wi t
energi sation of the fi rst I-nput termnal of the claim?7, conpri s| ng MOSFET
integrated cir- first swtching circuit to produce a unique out- cuitry of

whi ch the | oad i npedance conpri t signal
di stributed capacitance. 2. Al Mto claiml1, wherein
10. A logic gate arranged and adgﬂ 90 40 e first |nput term nal

of the first switch- operate su ”WMrein described with ing

circuit is connected to a first.const ant ce to and as shown in
Figs. 1 and 2, voltage source, and the second i*nput termnal or Figs. 3
and 4 of the drawing. of each switching circuit is connected to a second

different constant voltage source. K. G JOHNSTOQN, 45 3. A
logic circuit according to claim 2, Chartered Patent Agent,

wherein the second voltage source is 5, Mornington Road,

gr ound. ‘ ' , Wodford G een, 4.

A | ogi-c-gate according to-claim11, -2 -or : Essex.. 3- V\herve 11 i

the out put of the last switching cir- Agent for the Appl i cants. 50
cuit is energised to correspond with the ener- Printed for Her Mj esty' s
St ationery O‘frce by the Couri er Press Leam ngton Spa, 1973. PubI | shed by

——r ~~ o I ~ " 1 Y RN A A ANZ

PR T




