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potential corresponds to the input information transi stor gate due to the

presence of the | eak occurring with a delay tine equivalent to one
i npedance in the gate internal capacitance, cycle (1 bit time) of the
cl ock pul se. resulting in the exhaustion of the nmenory 40 On the
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while the clock pulse [er] is inpressed on the ing the renewed witing of
the same infor- 50 transistor [err] a zero potentential is trans- nmation
as in the previous period in the—tram—"TIb5 ‘mtted through-the
transistor [err] to the gate sistor [err] el ectrode of the transistor
[err] and the tran- That is to say that the drain potenti al si stor
[err] becones non-conductive (OFF). As (zero) of the transistor [err] the
gate thereof a result the drain potential (at point D) % havi ng been
negaéj vely charged causes t hel;:0525%pecones rprrll gct) s c\ﬁnll ch Gﬁorresponds
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el enenjes ?ﬁxst,&nv y:peﬂeaf"f FAVeRL: f‘&g I - bedoknse, [aecmrd]ing wolmetTEB™ 8°5 menory
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becomes | femgliac apgw(zmd)chanahef thh ‘géttg a 1og,d:msigtt o the 1% ance with

t hi‘s . 4 nivadition gffl the logigp! gg % ethe giagug istic in| accor ment of

t he i nventiben 2 m ﬁtgabfeha S equation L \ﬁféatufeCdﬂltms and t he
first mengry u?ﬁ T geﬁl}) Q. %{’ on P"sgﬂl;?’e{ffg%ﬂé tihgS ammam@r 51? ng

transi st Obyrang .{x;eﬁﬁdcco(dmrtp ghe Pfe?‘ﬁ::;“ é“g,lggust sbutd dfethd oyt 1 st Fig. 1)

%{:l ch 50 -Bfemr"f the m"eml%%di‘ Ehbrlgd o andeanetcmedl‘ﬂﬂ‘g y’“ﬁ ‘mﬁ @ﬁﬁect
at soeverf"—qE}‘l‘sF"‘t°;'|]§1aftﬁ"a §, \apart frome ntrefe e ot er and, when the
out put  al I Eﬂ t Bibet bfe:hereqm“rg’g d‘ﬁ’é wnﬁpmdﬂtwmdlbg extgmal 38 nenory
el enent s, mmegme tcinem n fﬂ_@ice afifhens texndss Fl‘%“i aI state of

(grea ﬁ;ntdge
accor

the el esseripwrten). This is 2, vext.heeoutmod@@%% ‘§’L Qpé re.sult that
the state ‘Gfglﬁ t‘ﬁé{ﬁ Miy easy-to-mblecireniss R5m €618 HE(P gl Vi ng r| se to a drop

el enents ¢ A daﬁmhﬁ on@bpﬁ’é(ﬁ“ﬁ M Santage contraslsfﬂmhﬁ’e" e B0t ent i al
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way, the information "1" is put |nto the nent the |ogical design of the
gate circuit G first menory elenent to initiate the ring is such’
as to: achi.eve a unique nenory state counting action of the counter,
whi ch:is: of only one of the individual nmenory el ements, 95 35
repeated by subsequent I nputs of the infor- at any given tine, i.e. a
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her ei nabove offers various counting advantages sistor [err] of the nenory
elenent [err] is in as descri bed bel ow t he
conductive Stare, tHe transistor_on the out- 100 40 First, any
counter of conventional design, put side of all the other nenory el enents
conposed of binary menory el enments (flip- beconse, according to this

i nvention, non- ' flop circuits) and a decoder, has the inherent
conductlve di sadvant age t hat aq&nc gnge of the nunber, i Ss
acconpl i shed i ﬁ the enbodi nent of “Blults in _an annuanabJ ) hange

of the input th&mww&atfdrarspeckeighaseb&@ﬂhehy thd 1@maitier, aﬁpersdmng&&eofequanﬁ 5
condi tion of t hdromoeysisial Thy at@ﬁeanwcqilthls isgthat b b the miemorytelsmenty @y be antamstign of
the logic gate vﬁ’eﬁh&h‘;av?‘;fm; ?‘?g }E &gmgvewy a%h‘F"edaddl tional menory the “-,:j?""
characteristic in accordance Wi above el ement or elenents and .

a |large change of the equation. Such g&nﬁngogr ment affords the

matrix for the decoder. However in th B 1 ty, as an advant ageous

feature of this ¢ artangernentaccordi-ng-to-the presgnt enbodi - .
invention of clorr@&mei ngl] axitoratixeal |y %a |11 5& nent of the™

i nvention, a change of Thg NYTO&T — SPUfToys Jtatg o tlfae Ou%ejgougg%rary .
to the - Jrequfres pnly al|m nus pr plug change of 'the’ ADOV é
mentioned rule,| as will be andgrstibod|byo 1 huntder | of the menory :

el ements, aparf ffrom referencd to thg earing

ﬁ‘(

'st atle tabl e ap
t he change of thre nultber bf heljr np‘ht he he‘r eupder. NOR gate
circuit (ORgateg cirguit plus the oSu,h errdrs pay|beodevel smed‘tebyomcuon
external 115 55 inverter) This |s a grleat ad antlag i nher ent

i nfluence, such [as e%cess|ve®flyct thatipn 8f tlhe ©
accordance with fthe jnvent _gourice yoltagg and ogcufrenpce

‘lto the counter in
of abnor mal

tion in that an brusdallyleasy-t At ——hoi-se - in the course of v
t he counting opera- may be had by a conbination of n-bit shift
tion. I BEhS] @efe RANEb Aecli 8P e bPGI Chbnt GRIHE ifveritiohlidscribed ieSedingly,

advant age contor ad;toslervvbtch:s«rmlqglromq 28] n mory buﬁ@@,mm@eﬁﬂ@qadfthgqn@ﬂmmm the &
en S are
conposi tion of tHEEEBERIRL, AR o any ST e?%,?;u A efenion

extra-smal | int etgs.aiiegeaayrt&% minkbuizhcid G Rk m@op&atmg fr £%n the 25

| ar ge nunber %1; dzmhm%sat;edom &n@&;ﬂﬁm |precedm ﬂ:agm«:rrf;ehtﬁech is
achi eved i s ttpe maton lines, for ¢ ¥ print Opg-of the
possi b 11y of - ETEIHERTEIRY %&u ;;“' e‘m:;;:t;&%r»m’t ’
counter, pdlEHES, obsatiiRihedsb { inQRE f0llowing Ehoft QEbue diitbslcading 1335
6 c1rcu1t base. It is to be noted that thii a®d@B, 28Uthe ﬂlp—ﬂnp tirbet need for a

speci al signa?0 t@seHe g pitjoaly in o450 of Bwmbeder | t he pre-starting State of
equal ity 5 from outside. The srgnrflcance of thls is that of all the
nmenory el enent s . tometToF emwhenmore—thamonejof—tie mam)ry
al ly achi eved. Tre ntsxhavé as§furred a%™taté dffferent *tegm *» )
Change of State 1, : [err] 1 1Fifthly, therg is {no

1
need for use of A nent Jof the ijnventiorn descrihed precedi ngly, 10 decoder
because only onge di n jrendry | but® al do, iIn ofherlcases bf the !
enbodi nents as glenments j s iln"state Jof 71" Whi | ¢ all" ofhers are wll
be di scl osed hergi nafterj in state qf "0". This advantage f§n turn-jcon-
In the second enpodsnent| of the linvdntidn 1 tnibuPes grehtly]tokhe
m ni m zation of ghe t hej operatijng prindiple isithe sanme as in the Zﬁ
difficulty of crpss’ over{ of the jcongestdgd infor4 preceding fiyst exa
with the differepce. 15 Jmation lfines, fdr exanplle on a printedf circuit
that, in this sekorfdeexajnpl e onlly one df - tHe 1 0 1

ta s 1 1 .1 1 -1 -0
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base on which a counter could be mounted, nenory elenents is in the state

of "0", all besides the reduction of total space reqU|red ot hers
betag ...'lhc'mmc feliglmmmmr s rrsterert-ed for—rmstatatiomrof—sai d
el ements on the printed in the follow ng chort of output states covering
30 circuit base. It is to be noted that this advan- all the flip-flop
circiuts. 20 tage is true not only in case of the enbodi - [err]
7 1,203, 254 7 The

equatlc'b'n for sany Stade of fI L p- 1‘1l'28?32 dircuit one gf the marmr\7 elements is

del i verifg eé‘uﬁtmn folCatly sﬁ& did infcuxt one ‘of the memory- elerents is delivering an out put
vol t age cai be geenr§y and only t he di-0d eoutRib voltage -of —Vpp, and only the fliadey |2

{err] which s connected to this D, (1<11e<mn;tl) Wg‘;gh e égﬁe i s

ediduct i ve. ' t'he RUSETEE ""L';“““Yﬂ“iemf geiﬁg Ballind B8tk 60° (W) ng i n the
state "0" [err] L vo}?g) epstag:altd»uvpaSoﬂ)atdent I al out put
of said =zt =x . menory mtmmnbmems isapnpligdety the v i¥verting
30 S -tranm;‘t}(:: ;irn Whltﬁhtlal fm% - [err] which
: i : T ram poten! [y) .
:4hen becones conduc- ' 1;‘% wvolts, -thus I(:,xertmg no effect whatsoever tive.

“The dsain poteptial of the transistosn {he'fist memory. element. However, when
‘i's 0 volts, thus exerting no effecll viaatenopyesmests g’if,e ;nthlalt lé‘ogées 35
‘on the first ,ﬂmem)r,y el enent. Howevelest i?ﬂ‘eﬂ'e in-the state the di

n ar non-conductlve, result-
all the medbry erdments except that b encS 3t negative potential ‘applied

Jlast stag@a spitific idescligtion SfoAliks "tipe, of atol the. f@ted&l@d@!ﬁ of . the transistor Ty er r ]
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Toondugy | B e S S L 5‘*‘:‘;“&%@5 il of 1 iRERSEW DO exanpl e
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W th refscenas dxddés mhng,e 4 Dz,,_i, wnth and represenm:t § sqrsmnaotlﬂm lﬁgt txneple a I i cation

_pf "t he . e rpalagity thereof reverped. qehqlg to ibed. t}.ﬁ% hird u 1§0
digi ¢y petebonnpe Trrdodntmey e Senl el 1 e
pr e'ce I ng, (ﬁ%:a 1 oﬁlh@ c1r&1fta1'9 %JEf&rIanlg v&lagé ® Eﬁ)ﬁéd B ex@ifigké ofitheadhirgel of the 45
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“15 .i'n thé’i’hetlgormhlem@m@mbﬂsg @ericdfourq| valpayre pe Higpdiielgp: A third emb&li men of
the invention is a . C|r'U|ts except -that- |n the |ast :'stage are con-
_count er haV| ng & sinpler-{ g'r?caﬂiha%toéseﬂter eui t’ MNected the diodes [err]
M th and ‘representing a version of . ‘the.fi rst _exanpl e - the polarity
‘t her eof - reyiet{esej rel ati NG, 10 the, fa,{ regady, :dgslcrl bgd. [In this third :
‘enbodi ned : pre'C' g—e: o t-Frese seels——aret earthed all of
the n nefor % elefentls ‘are Thrgight ifitol: .’f’_hrohgh a resi'stance.

‘the state "1" Sijpul taneousy ... |when t he §ourcq . -1 .. |Gate action in this

circuit |is™ pefdrmed . | voltage is appl fed.. The exarrpl e of the change

raccording te thel| fd foni ng prisndi: L “stht eg.in individual
'stages gnd the fruth /| . M , 1 ng carried out,
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Truth Table [err] The application equations applicable
to to In this type of circuit connection, when the individual nmenory

el enents may be tte output—(thedra-r—potentiat—of—t+anst
expressed as follows, fromthe above exanpl e [err] of the (n-1)th nenory
element is O volts 35 5 of change of state and listed truth val ues.

and that of the nth nenory elenent is [err]

ot
R S+HSt0+F

volts, the transistors [err] are con- . ductive and the gate ,
potential of thé tran- | silgfBB4[ err] is raised up.to 0 &
volts, so that the " transrstor [err]

on the output side of the logical 40 Truth Tabgate i s rendered
non- conductive. This neans :

that the binary digit "0"[TS appl g.To tne —
first menory el enent and ho_orde 'IL"s count - Time (t+1) e
ing is given through the transistor |[err,But, x, I N the case where
the last two nenory 45° - :

el enents are in the reversge stdte tc_that1 An ex&rrple off the third
enbodi ment will describefl aboye botlh transistprs [erg] 10 Qe descri bed
with reference to Figure b. In arg non-conduftive, so that |the binary
digit this exanple of|[the Pnventli on t_'ne differencé "1" |lis applied to
the first nenory elenent.| - promtihe figst ekanple bies onlly in the

| ogi cal A switch [err]lis—connectledto-the.lransistor: 50 gate

circuit and the switch determ ning t he - [err]'to set the initial state of

the circuit. The initial state of i ndi vi dual rrermry el enents. switch
has one of its tj {?ﬁ; mjiml me‘ﬁ ’é’%gg? SSE:P%FPhe F‘b Pe t’%?m th}gndtwnc@h@rl ses
four tran- the NV Frih theCbovl SxatripleS LT . %m

whi ch the gaté eﬂfem:geode;ag#iaﬁﬁan&umees me ?Sgtﬁa (n f v'o )
the source el ectrode, ar and the drai n el ect r odevohs, the tr@lslsmdst'51 lagd apphne n-t o]

the first nenory %5 & he transistor [‘@Fﬁ“’fr Dél ftfoth -out-
el ement through the swi tc"ﬁ Ferr] -, t hr ougholsiddier lifﬁfeth ‘é;fs@jelf |§St
nermory el enent, eamft=périod that th e swi tgk is Seni@dl! nofilcsid ve.( 6l'flus

and the [err] source respectively. The t raﬂhat thnbmrtv dlgnn‘élé’)xp app‘hed)r'tdelte to

keep the whole circuit: sistor [err].and § G’Edrl@fd‘lfd% ted to
in the state "1" fgputhg} period. t he (rying.té1 I]T
the tran- A fourth exarrple e odyi hg the ldmﬁeﬁtlaemm (793 reverseSht&EQB rr

mb
Bot h transi st(ar Qj‘ bl‘gﬁt‘ embodimsnt
set up an AND % o > 4TS %m ipary (digit that

in the second 25rom[tﬁé’ﬁ$t@ ;ﬂéﬁes%nl elogféatu on % rSt € 5hOr
bringing all of geﬂqecmltf 4ndxhe [swi dﬁtemeﬂllwtheodﬁgﬁo)m&ﬁhﬁﬁhldhtéeﬂﬂaeti@cufthRedl’al n
el ec- circuigs ﬁ{%} P (30 ‘i’f indizidua FﬁP@Y"#’nm%n s wne of ity regofpalyfarthdgeand

transistor [err g o Ofﬂﬁ.lgﬂ tlf%éi: ele heel&t'if ?ﬁ“‘g tggexln ms ation ‘?iz
I ndi vi dual nem theﬁéiurce electbde ik ahiE ele dEransbs&OQ; isl dpplied ' @Y ??neﬁx T59ry
el enents of the Ot:thammstooﬁaraapt j tb the out- Geleine@ thrbugh the sibifdhi S, tBlotighGlt Yhe O

| he gate ci r02§| tPut fifioof, the tltsafnergeras%ﬁeﬁo ee‘sit%Iﬂt sm@h isdtpttchsdfw leagtind
has its gate €l eﬁi{ %é' ol Hs, gcd Bebrode Abti i “'bl

table there- thet(ﬁ)-l)ﬂi'lﬁexﬁb’rﬁhléhldﬂ{ ﬂ:ﬁ;t;g}p:ﬂeﬁanof T eo&ﬂhaaédpfe §dy g‘rtﬁel invehh € 63" €
as foll ows: ,i transistor T, and T, ]omtly ‘provides a counter comprising a logical gate
Change of St z?s‘t et up “ input gate. The transistor of a type made simpler than that in the second
) as Offers a “NOT” action and has its gate example for bringing all of the n flip-flop
electrode connected direct to the drain elec- circuits to an initial state “0”. An example
trode of the transistor T, of the (n-1)th mem- of the change of state in the individual mem- 65
ory element, The transistor T, provides an ory elements of the counter operating with
outlet for output delivery of lhe gate circuit the initial state properly established for the
30 and has its gate electrode in direct connection memory elements and the truth table there-
to dth’f' drain electrodes of the transistors T;; fore are as follows: '
an 32.
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From the above change of state and the fromthe preceding third
exanple onIy I n that truth table the appllcatlon equatlon for al

: @ +ts
may be descrlbed as glven |n|t|al state are sonmewhat d|SS|n1Iar frontthe
in the foll ow ng: ones in the third exanple, and
conprise a 15 _

transistor [err] for "NOT" action and three ot her
transi s¥ors_[serr]’to set up . 1,208,254 ... an OR _lo@ical gate. A
switchTerr] de5tgned,_ - ;-; Tor dEterntnlng the |n|t|al- state is to
apply FRRR I (ﬂﬂﬁ% fmggprnatlon -of state "0" to the first
{Ei- 20 o T . . o - ory elenent.

eh . sWtTiT el rJ Tt “gsedtie . T ’
.gate pof enhmé . xlt heJ t PAnsiist & [ Ef‘?‘..r‘] i ’ﬁ‘et d.. %8t |
(o volts|thys - ¢epmng t heot r ansigst of i o t.he gnon- : ¢

#ductive| state.i{The -drain otentipl - of [err]] is
’:thus [err]ﬁcorrhspdndlng fo Ejné%y di gPt "00 "} 250 . -

“which i thus .appljied tp :fhednput gf the: fifrsted0|.  This embodiment is
j “illustrated in conj unc- - nmgnory el enent for gs longg as the switch [err]
ceotion wigh F{guréfﬁ}*Tth ¢nbtdiﬁent diPfersO ig he¥d ¢l osed:

ta . . 0 ’ 1: . ._-_: -1 1- 1- . 1
- Cta |l 0 |1 1 1 | 1% repeited
’-f. ; T oo e . . } subs‘e'qumﬂ'y
7 --_;--t“+'2‘. S 1- 20 1 -1 : 1
. .__fn_‘_s--,-.. fe o o 1 g ) 0. 1 . L

Truth Table

1 0 0
o 1 1
0! 0 1

From"* the above change ‘of “stateand -the” from’ the’ preceding1 "d example only in that
truth -table; thé- applicatiofr egi “for~all  the ' wm:h deﬁnmg the”
5 the flip-flop c1rcu1ts may be describéd"as given in o

o i’ the followmg __ _ q;_'_; e thi e and'‘comprise’a” 15
* ' e T _ transistor T‘1 for' NOT” actlon and three:
: x 22 et ’
IR ¢ RN 5l I an OR loglcal gate. A’ sw1tch Su designed-
5 O A for determining ‘the 'initial" state is to apply
N S =gt Pl : the’ mformatxon of ‘state “0”” to the’ first mem- 20
: ' ST T R ef When' switch'S,; is closed, the -

'f _the transistor Ty, is held at

x, — it ~Vip; 'onrespondmg to bmary dtglt “0” 25
quch'-'-xs thus ‘applied to’ the input of the first
memory element: for ag long as the switch S,;

This emE liment differs s held closéd.

10  This embodimen
tion- with” Figte, 6.




10 1, 203, 254 10 In
operation, when the outputs of both transistor being capable of storing
said s4 —t—e—bH :
predetermned tine and the digit "1", transistors [err] are non-
counter therefore being operable only in conductive, and transistor
[err] is conductive. response to clock pul ses having a spacing l'ess 5
Transi st or [err] is thus conductive due to the than said predeterm ned ,
time to avoi d% oss of 70 source pddhtHal [err] applied-to its d&te

elec- said si gn%sopeﬁm hinO He CikpuBabebdth I Gihslstof BBlig capabld GOHGnS ekd Aig-
potential of O wege 2. i Sndaﬂplrd & tals, ifer bihdred nbily ofty #érUd pleddieymindd Giidd dndetherrent S

i ncl ud- t he digisput, Wsﬁfﬂe'f’ﬁu gt Taaparponop- elceqmntthertﬁ#enbelngn etalhb prdy rip

el enent to f e? %fg ’ .:: n'It‘1::2t1:'se . than sa1 x@Eﬁker o a;@i.%% 70 ‘aJ
[err] is si gna c@pgraﬁal V,ﬁ,tapﬂ?e@ﬂﬁ@ - U Qaif g é t‘]ﬁhe 1cal

transi stor [err}:rohem@mteﬂmnafomdk:tppm tontmhﬁddisra audone

75 ducti ve, ﬂlehwtth o ¥ dfg the arl™ elqtmm)qo eeélledentrepen‘t t he
chai n assumegga g Tha! :oft‘s"tpu ﬁi N GR rjgmg h&"ﬁf‘lﬁ#ﬁ%ﬁf“ﬂr‘%ﬁﬁ%%r 75 Of
its states at a'ﬂt(cnﬂﬂ@hﬁs |c3@e € SUkddLIl memory Teﬁ %eeéﬁ{ ssun}gg %rlﬁdt

[err] IS now neister thodndet&mda tbef gzthef rensixton i rogne&t&emnmj @6 sihhe®Aile the output
conductive and é{l 53 lF EOW O edt etdteifgbtmmmg elements; asgeess  and
to correct aygjog tlll‘lrp oftatjﬂ§ﬁ etﬁ lei ﬁﬁg %ﬁg@ S c?qecgfauttﬁ-' 80
matically any ﬂﬁrturpm@uzsboud@@eﬁ Larla: x,-Qlrelafl© me elemextt IQIJM) namai‘ bt h
stages [err] are-%b VOMumns tor Gl.clremtes cdndigm sa2 6\ emgtdmhteﬂms claimed reél#ith Mol t s,
transistor [errﬁ;‘;b Sﬂeﬁt& gate °fc“ s‘g ﬁg lgtig’GY m955°rt|°’.&‘F‘WE@¢1“¢PSC| aim
1, tive, shh Iﬁﬁlmgﬁ fagfr% Wt & ?{ﬁ %ﬂf 85
menory el ement kxEtGrl'liL @&hat()voh[sﬁd’n&x}ue&cﬁbe&?ﬁ amL Eiﬂe%cﬂ f)ul uct e
further ‘transi stta)nhsmplhrobmglﬁrsvmm elmedt si gnal3 ARng d:ohmer aplthimmtn

swi t chi ng- of f of Iigs 'Elg | dza‘l'he@ Iecnt? Zmefttambées 85
St T8 7] e S R s AR R o L g
atoh 1 Ng

cl ock pul ses. the dleﬁleid‘lﬂmwmm,ll?mﬁis Z—tﬂaltft iFIgSt uﬁfﬁd&&ﬂaﬁc Elktate of the ou

counter as cl ai mdﬂbt%arﬁismsrﬁulanér'%gm conneeied urthyselqﬁne@ il ustcrhat ed t hr ee

alternative 2, N n‘w‘:f’@?y el e @ imed 8495 Prerent s
e ce ansi 23 AN

For e et ik o ] BG B N é&mia@ g e el

stored 25 for thidrdciudnpise Gphs mdmdﬁrﬂdn opdiCts the r&eﬁde’@ﬂ:?dlgnhl@tored

response to suc edqt | ® C%“ed ut Imd ett%wénipsam\md paid Emgdr es
26, I i g Wm P QRS Temy © dari
transistors [agr to,arrg £ QORERHET fedd tgr{g Cone Dot weeh i G ??Pé‘ndmo
gate of transi Steﬁsttre ﬂﬁtt cirauit rdmaind i theGta@dnint es. jasmglcamﬁﬁds tliimadh E4if-4,

replace the tra icktt heyipput gignak Ppthe e wheneid aqemmmmntche
OTO-(L1IE ive

| 09' cal gate ci 'f Lﬁalﬂg £ lt%ch nave n@‘f{d connecte,

operates suchpt Bat f| rs state 'St e of a rédpekt E 105

pul se [err] is i nlnrfbg!mw agsisoTT 4, Al 5tes:|mﬂﬂﬁ}| agneh@ dxbept mraﬁerneedemr
signal stored are cpnpected ”e%r{he emnetdied! s swid
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TORTgBring]

[err] and thes ° STiatetexhipléshie Fijuids 7ACAT PO t%:eofbem Rt e 15l
transi stor [.er r kpoidyan gheigenonl prﬁncipheaf wirig con- a backgo ahe m}tuoofeide fitst of anidl n@mtn@

i nt ernal capaci hecop ang ! ‘ESPns O\F trough9a colemoert to provide ance.
100 ensur e lﬁﬁlﬁdﬁg}, °§f ok t%f O 2Bai rdl)n unter
as clai med i RgcClskowiif}the circuit intthé Predi deut NPéteinSthd A% ki fisnE
wher ei n t he | ogifigats igeftne spacialcsignificancenip cormers apperates st:éh thiresaid | fiesc u’ld des err]

becomes conduct |"f’@nth.lfb&ﬂ1‘ 1“1“ mono- di rc to apssprg éﬁ*‘ lstore

A
Cransm t the dramrpgtge-ﬁuéofqidm,wg;hé:‘ﬂ: S f&m ¢ one

end connect ed54@hairgat Gelayf ménitiy lements which are a signal stored in said internal capacnﬁrﬁe

out put of a resp@@tcredenm@ﬂ e@&lOﬂwhlﬂO@san 8. Ammflcgmteeaﬂﬁwmcdr aneulmtbrs
[err] nmenor y %‘gﬁi‘; %%‘ﬁ%g‘ ﬁ‘?’ﬁémﬁ;rrgé ’qlélté 1°81°g]1n%n 2 %&jv: S
shown. The oper %%1 &Qtaflofgtg@fizgt T nhf%w 9103 ggﬁ d :
circuint is s0chilljhet the MmainingGlef@nts @reionse| Q6 khe oftptedld @dapect ivé Qg Luztshmetzs
el ements bei ng ¢on-train °f rs!!rrks e@ses):_apphe% te gejdi rmeeghory elements except for the n™ delay

F?rr

nected toget her 8 ﬁ E@’I"g ”‘E“‘“" te‘“‘%‘sngvthe l’q@ é‘§§°ﬁm
Figures 7A-C Cortin@e lﬁéh si tnggm Bﬁie\f E@ﬁ ci c?

spond, int hessgermq:mals.uqasr i akeC isyote e, ifid \Beld ﬂ@ctcdﬁg; thelvaplee theredt Ibang 139 biick @5 tHe he30
first of said nenory " nection and function, to all other exanples

el ements through an elenent to provide a i | lustrated in the preceding
figures of circuit "NOTI" function. di agranms. Any section in Figure 7

not simlarly 6. Aring counter as clained iny any pre- so shown in the
cr rcurt di agrams. |n the prevr ous cedi ng claim wherein the | ogical gate
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60 tially to the remai nimg el ements TH response to the output of a.

respective one of said 1 “J: of clock pul ses applied ta
nenory -el-erent s-exeept - f Oﬁmm“mmllﬂmLm el enents, each el emenit-.
conprising a field elenment,” ¢he otherf ehd of said nono-direction

effect transistor having a gate internal capaci- conductive elenents belnﬁ”L
connect ed t oget her tance in which signals produci ng one of the to nake
up a logical circuit for "AND' gat - out put states are stored, said
fielddeffect ing, the output ﬂ%@%@%f bei ng fed back to the 30

10 In operation, when the outputs of both transistor bei % lg%fl storing said s
staged B, ORI B lareOdt, 0 VUG T.el bifar U tnglk lofly Gér gﬁggtermamﬁstam tﬁeel ng capabl e
of st or d!gg “Yai tehnsmfgs Ta andsT.ageeanner rchunger ethertfold Yaddgt gperdblec onlpiinary  nal s

only f o Ple a2t if ponse toG} pulses having 2 e lessy er r]l .are
non- 5 lhls @:f: C0n£1 %ngﬂ‘fg:&persﬁ l:aéi Oggnzu%%:ﬂheg ::@ avol lo %VSI,O and
transi Str@cte d!lhl’p})tentﬁl Gfomddlheﬁsl applied t6 €3I K [ ShurGlicp 6Ksafalbeess diavd-ng a spaci ng
| ess 5 theTyounefj the Bust espary elment IW}sn c anerithe tof Neelaent toofettdhback & repsats ai d \

predgg e e@&h " SR T iyt sighd to the %f topusE eer ] applied
to ite t?ﬁ n eLs, :é?m@reésbﬂ ft:ran (jgndlonmw kﬁl érg)tuzgso x:? ';5 frode
and a pﬁitﬁn‘l[‘laadnddi‘en@ ﬂmlgits of Sramsffol i @ it Etatestaﬁ @hy ara 1l whild th'ell’oatbﬁtt y of said-

el ement $ui thauh— Transmqrh ullﬁ]p’a‘t’ nep-  tofigachi qfsthe MERIng @dmmerussumwren ing the.. .

Lerr}s EFRITILfdod REEL DRl G E R fpatie S h oy et ST B
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the ghaif :rggg wn FynsistAR, o % sof transi stoF
of ifs ﬁ&@tﬁi%soaﬁat 6 Rs &3Ein ﬁ&é’i}ﬁgﬁ’h d & éddﬁ‘éﬁm gfga tre ko ear i -
Tr ansi stohe {ngrtm} the §rsnmm0m6ment of ea}:hA a‘f:g t dafed &R kg dsimenant s assunes
conduct i \ﬁéB“EFFI '?o?v eth cerd %"ﬂ%’e % ee@dd@melwmmoﬁdqdcss states ‘and -

to cggr% of?! 55 brespred |

o shsm. B o el et TP LeT At B ooy
st ages ﬂrA} trargisters . an c@h@t&éntt& dleneia sai d condi ti on. [err] vol t's,
transis 6§ fa“’(:%?ﬂ% zlrte" 2. A fing |§§ @U#%:)@Fd fsanylpremed in claim
Lo 30 f’ig ‘-ﬁﬁ% ?S § ato er. s%f s id t%tae m%}e s?a?aCJ} delay . .
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| t cl EY dupqnga gopductive anbodi ti
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gat e of sfondyris ih8 igareral princ letot)wmfiag céh- I iback 16 Gherthpk ofithe GhsObMRid nhethodNy pr e-

repl acel fCH%P 93’;’,’%&& oﬁ: examples t ] ehrcfé}gﬁ@dl ¢lgnest & wrovidhar ei n t he
| ogi cal dg 1 es ?ﬁg’n ure 7B
OPET 3 € Showhl G thE bt AREEnS Inf the prévidth © cbdingl A Qldas glmfné’algn gh%i?tr q1$! ock.
pul se [ésg%j is ¢f310|51ma1cmbmﬁe@wtle cmmrcdpera | stag i§ e spreesence of a

0~ H

si gnal %ﬁv&nﬁﬂlﬂﬁ action of a tr‘a‘ﬁ t°'l"§s°é‘€§r? eélg@éiswfiﬂ msar d internal
capaci t ancey agpeopdro Bf%@tﬁpﬁ'%mpnsméjgt V;é' ﬁ%ﬁg@n [err] @nd

t he 55 stlaineof deldy iflenfoiyd bleme@! wigpaad Iar‘sgnél@to ern thal capacifd aJee ofjag r ansi st or
[err] Th@nm;tl jim periesf and loach tof which hag agi n&IAsrmg)rcemhter ras shimddg:atch:m m,t er nal

capaci - o “%‘{%? ei tpq;npn -
100 oRpi @gﬁiﬁﬁn ?an N {;&d’@ﬁ ‘C§°ﬂa oy ?& lng counter

as cleai malty torthc: kmammgzh;ements ™ tto Ithe Setput Daf pdcﬁ@Uthdfgﬂﬂ 125\t the .
time &gr'ﬁﬂh % ??ﬁtappl tte S@drannnlﬂrycd tsse:sepa for thecnth tdley cl ock pul s&s;
[ er r] m lnte c1- mentefﬁ cO o ductive .
t 0 transdatet int h R4l pfadi toa ,flgglcale}néjm gmﬁﬁe each have
one é&Ad oommnm:edmetoregasaei dikld [ Eﬂ"edft] mg, the output thereof being fed back to the 130 to the
out put of a respective one of said 105 In Figure 7C, transistors:
[err] menory el enents except for the [err] delay . are connected as

shown. The operation of this element, the other ends of said nono-
circuint is such that only one source of clock di rectional conductive
el enent s berng con- pul ses 02, is required.
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45 These exanples in Figures 7A-C corre- for "OR' gating, the output
t hereof being fed 110 spond in the general pr| nci pI e of wiri ng con-
- back to the input- of-the LHAHG S
al | ot her exanples eI enent s through an el errent to provr de a

illustrated in the preceding figures of <circuit "NOTI" function.

di agrans. Any section in Fi gure' 7 not simlarly 6. Aring counter as

cl ai med |ny any pre- 50 shown .in the circuit diagrans in the previous

- ceding_cl Him wherein the logical &3®B25tircuit 115 figures i$tof no
- speci al SN of MG ofl he GAEHIRC slemeRRET G { ! state is
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£
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edf
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: produci nglr@ne @inpuslm at oparrakef choxa)-I ogi cal CIOhE:Mtr? Hoﬁrsé "AND' gat- 65
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state

! output s aﬁv‘f‘%‘%’ai %3;%‘ tef e outputo e effeé?t/64 Cersth@e,out put thereof
' e| ng e esﬁ:@,g% o {.gndon, QW.203, 254 _
: i nput of the f| rdsltl ™Y he nenof mteslf%rrrlée%@hc & ements, the ot her
: end of one OPringdifel HaDMgesty’s Stationery Offida b the Touer Fodest NRMIhetdnGp1o¥9] de  a " NOT"

- func- di recWUPFﬁlbyéltﬁrﬁﬁ%t%j‘élsm o Byildingy Lowgen, WC2A 1AY, from on.

. nected to that of the other mono-air ectr onal 9. Aring counter as
“clainmed in claim5, conductive elenent through a third el ement

wherein the | ogical gate ci"'r'"curt Tonprt+ses-a—--providing a NOT function, to

" make up a 30 pair: 3f conductive elenents | ogica

- circuit for "OR' gating; ,'mnm";imﬂﬁm,mEch have one end connected to

the a switchis connected to*tife nput © e first out put of a

respectlve one of said [err] and of the nenory elenents for provision of
can [err] menory elenents, the other end of one initial condition

*in which the outputs of all 10 said nono-directional conductive

. €elenents the nenory elenents are in said first state. 35 bei ng

. connected to that of the other of said 11. A ring counter
"substantially as nono-di rectional conductive el ements through

descri bed herein with reference to the accom a third el enent

providing a "NOT" function, panying draw ngs. to make up a
~logical circuit for "AND' gat - 12. The conbination of a ring counter

~ 15 ing; and wherein a switch is connected to the according to any

precedi ng clai mand neans 40 input of the first of the menory

" elenments for for generating clock pulses having a spacing

» provision of an initial condition in which the |ess than said

predeternined ti me whereby. outputs of all the nenory el enents are
‘said counter operates wi thout |oss of said said first state.

srgnal 20 10. A ring counter as clainmed in R G C

JENKINS & CO., claim 7, wherein the logical gate
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