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fi1Y; ·. We, ·s~. KA:Busa1:t<:i ·KA:Is~;·a 
fapaD.ese:; Company (fQiinerly HAYAi<:A.WA 
DENK1, KOGYO KABusliIKI KAISHA)' of :22-22 
Nagaike-:cho .. Al:)eno~ku~ Osaka,. Japan,. do 
hereby 'deelare the "inveri,tion/ for:· which; ._we 
pr11y th~t a p;ttent may l?e' granted .to .us,. a11d 
~e. metJ:10.d: by' which· it 'is to })e. perf.opned; 
to, be parti,culady 'd~ribed in a:nd ,by ,:fue 
follqyving statement:~ . . .. · ._ . , , .· .. 
.. This,-inven.µon relate8 to a digital. com. pµter 
appa:ratus. especially to a relatively, small, 
~al~ ,._operation device . suitabl~· for AID 
electr9nic.col1l puter of the table type. · . •·• · 
, In:a ta'ble type electronic eomputer,.qr liJce 
computing device.:# is··n.ecessary ~- peifqr~ 

sm.al}-~c~e: _arithmetic p~cesses. su.ch.O:as 
decll.hal: point• p6sitioning, in •. addiW>1t t9 :the 
:µu_mer~~al pr0cessing. For example, addition 
of the, l1Uin'b¢rs ·of digits above -':the qeci~ 
point :in' 0perands is required ii!· m~tj.pli:. 
cation,. and subtraction· of said .numbers is 
required in divisio:n>rn orderto e~e<;uty such 
dec_iµla1, point processing, an ad.<:ler ap.d;. its 
control device are• needed as in .the, case <of 
nor1'i.a1' num~rical processing; . : .· . : ,.. ' .· 
· • Iii;; orcier to pi;ovide fqr small s~ and. little 

w¢igh.t; .however; ··it is J1eceSSacy • to_,: avoid 
addjng a: large:.~cale d_evice for de<;imal;point 
pro~ing-U;i m.ultiplication and diYisiQ!l ilJl<i 
to take care• that the device does not beeonie 
bultcy. :: Although the.• use··. of ordiii,acy: addei:s 
and ~lleir. ,co:.operating devices .. ·:~·-··· be 
consid,er,ed. for numerical •. proce8sing, for. this 
purpqse, .. a : numb~r . of · · logic gates . must 
be. a4d€;<1 , tQ. s11id addei;s .and ~~op~rati11g 
devi~ aiJ.d it is troublesome to COil.trol.them. 

, Recell~Y~:circuit integration techajql,le··has 
~e~n:· remarkably developed al.so Jn th~ field 
of.. electronic table computers ·'and ; , qtJ;ter 
dfgita.l ; ,equipment and it tends• tojn~grate 
all circuit elements of each blOck. ip,a:sjngle 

[Price 25p] 

·: ~ : 

semi-conductor· substrate. lii .accordance: with 
this ·tendency.- ~t is proposed, for example, 
to intt;grate the numerical processing, section 
and · decimal, point processing section· and 
their co-operating sections. as a single· block. 
As described above. in the case of the adders 
. m. :the numerical processing sectioii.< for the 
decimal point ·' processing , facility, • inter• 
connections between the blocks are required 
~d the number:of terminals of the integrated 
semiconductor device is. correspondingly 
increased. This fact (increase of the.number 
of terminals) is undesirable ,in view of 
geometrical limitation of the container. 

·• If, from:these circumstances; the decimal 
point processing section. is provided with . an 
adder and its co-operating device similar to 
those in the: numerical processing section, a 
digital operation device of same· scale·as in 
th,e. numerical processing section will ;be 
constituted in the decimal point processing 
section although only a small-scale use of this 
cievic;e is required.· This.is tmdesirable. 
• :Therefore, an object of this invention is to 
provide an improved digital operation device 
in which the number. of additional devices 
can :b,<:)_ COn!!iderably reduced in comparison 
'\\jth conventi,onally: known operation de-
vices. . . 
· A further object:. of ,this .invention is to 
provide a digital· . operation . device suitable 
especially for integration of the whole circuit 
and having fe.w outer terminals when 
~ssembled in a single· integrated circuit. 

Another -object of· this .·:invention is to 
provide a digital. operation.device suitable for 
an electronic computer of ·the table type and 
like computing devices .and, .e!!pecially, '°for 
sma).l~scale . aritlµneticz J:>perations such· ·, as 
~ecunal .po1,11t Process.mg-. .: , .. · 

According to this invention; a sem.icon-
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doctor. ·- decimal point indicating device· 
includes -a.t _ least two registers -with 

_ one register -storing numerical information 
consisting· .-. of - a word or words each 

. containing a: predetermined number of digits 
and the _other register storing information 
relating to the position of the decimal point hi 
'the num~rical information stored in said . 
one register; ·said other register including 
a plurality of pairs of transistors each pair 
connected one to the other for storing On.e 
bit of said decimal point infonriation, a · 
generator for least one set of timing signals 
corresP.onding in number to the number of 
digits and determining the boundarie8:of each 
word time, decimal point processing means 
including logical gating circuits connected to 
said generator, and connections between 
said decimal point processing means and said 
other register, said decimal point processing 
means modifying -the information stored in 
the decimal point register ip. accordance 
with the new decimal point information at the 

. termination of each set of timing signals, 
the modified decimal point information being 
read out during a period of one timing signal 
within each word time, and the position of 
one timing signal in the set of timing signals 
determining the decimal point position of 
the resulting information, and time sharing 
indicating means connected with said gene­
rator, the last said means including decimal 
point indicating elements connected in 
parallel to said decimal point processing. 
means and actuated by the decimal point 
information at a period of· one timing signal 
during each word time. · . -

In order that the invention may be clearly 
understood and readily carried into effect, 
apparatus for use in an electronic computer 
of the table type will now be described, by 
way of example, with reference to the 
accompanying drawings, in which:-

Figure 1 is a block diagram representing 
the structure of a conventional computer 
system, 

Figure 2 is ·a time chart representing a 
relation between a clock pulse and a bit 
timing pulse in one embodiment of the 
computer system according to the invention, 

Figure 3 is a time chart representing a 
relation between a bit timing pulse· and digit 
timing pulse, 
· · . Figure 4 is a block diagram showing the 
structure of the main portion of the computer 
system according to this invention, 

Figures 5-1 to 5-5 are diagrams for 
assisting the explanation of the operation of 
the computer system shown in Figure 4; 

·· Figure 6 is a diagram representing the logic 
constitution of a clock pulse control device 
shown in Figure 4, 

·Figures 7-1and7•2 are diagrams represent­
ing a logic constitution of a detector device 
shown in Figure 4, · 

. ' 
. Figure 8 is a dlagram > representing a 
practical circuit embodiment of decimal 
point registers shown in Figure 4, 

Figure 9 is a diagram ·for assisting the 
_ explanation of the operating of the circuit of 
Figure 8, 

Figures · 10-1 to 10-3 are diagra,ms re­
presenting another circuit embodiment of the 
decimal point registers shown in Figure 4, _ 

Figure 11 is a diagram representing a 
practical . circuit configuration of the clock 
pulse control device shown in Figure 4, 

Figure 12 is a, diagram representing a 
circuit embodiment of the detector device 
shown in Figure 4, and 

Figure 13 is a blo.ck _dia~am representing 
the structure of an mdication section of the 
computer system according to this invention. 

Referring to Figure 1 representing the 
structure of a conventional table type 
electronic computer, two kinds of inputs 
for controlling the whole system, that is, 
information relating to numerical values 
and an instruction relating to operation 
processing, -are introduced in the computer 
by means of an input device 1. Said input 
device 1 includes a ten-key type key board 2 
provided with numeral keys "O" to "9", a 
decimal point key and operational function 
keys such as "x" (multiplication), "+" 
{division) and "="(equal). The input device 
1 introduces the signals relating to numerical 
values and operation processing according to 
selected keys pressed by an operator. The 
numerical processing section of the input 
device 1 is directly coupled to a first register 
3 and a first decimal point register 31 
and numerioa.l information and decimal- point 
information are respectively written in said 
first register 3 and said first decimal point 
register 31. The operation indication section 
of the input device 1 is directly coupled to a 
programmer 4 and a conditional flip-flop 5. 
In the case of a write-in operation of two 
operands'; the first operand is written in· the 
first register 3 and then transferred to the 
second register 6 and the second operand is 
thereafter introduced in the vacant register 3. 
In connecti()n therewith, the decimal point 
portions of , said two operands are similarly 
written in the first decimal point register 31 
and the second decimal point register 61. A 
memory 7 and a third dec.illial point register 8 
co-operating therewith are provided for use 
in multiplications by a constant number or in 
the addition or subtraction of products. 

In the following description; it is assumed 
for explanation· purpose that the numerical 
values processed in this computer system are 
of binary coded decimal riotatiqn (four bits in 
each digit) and the maximlirti:" capacities of 
the registers 3 and 6 and the memory 7 are 
sixteen digits '(4 X 16 bits). The maximulil 
capacities · of the decimal point registers 31 
and ·61 ·are sixteen bits. 
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fr .. · omthte·li .··.'..~.'·: .. fsec~.t0,~ed··~. :s. t.err· ... ·e· l.;.~·ate.'n ...... rd .. ··• · .. th···.·:·.

6
e < introduce<f'.ih the vatioµs regiSters~·Said dock 

fr, .... c- pulses . transfer< and Circulate ·:information 

or: :th.¢ memory,' 7 are both iD!trOduced stored. in>the- memory cells of'the registers 3 

ii:J. ' : in anthrnetic ri.nit 9 ' and '' a: pre- and' 6 iind' 'in the decimal point: registers 

determined ?pera.tion )s. execu~ed: .'tb,~te- ~1 and 61 through said registers·~' The ·digit 70 

in .. :Said arithmetic. anit in.eludes therein timing signals T 1, T2·; •• -~; ;"<l'i6 iil:.Figure _3 

a·.:full adder having addition capability of tepresen'Fa' time scale indicating·:wei~ts:of 

pure binary numbers, a carry ~eniqry ruid digit8:·m the case ofviewing:fu.e information 

~: decimal decoding correction >device~ s~ially citculatiiig through the registers at 

Multiplication and division are executed the :output terminal ·of said' registers and 15 

using .·~Cthods of repeated. addition arid designate the boundaries·of each word time 

repeated. subtraction respectively. It:Should (16 ·digits' in .each word)~ "The bit' tbiiing 

be noted; in this case. that the outp\its. of the signals' tf, 12• t3 a;nd t 4 indicate weiglits 8; ·4, 2 

decima1 point registers 31 and,. 61 are n9t aoo.:J. respectiYely. in each digit. As shown:·in 

introd1Jced in the arithmetic uriit 9·. A buffer Figures 2 ·and: 3, the duratio1f of. :one· digit 80 

register 10. iS required for tempor~ly st9ring timing signal includes four ·hit tiniing 'signals 

8:· content to be indicated and for providing'a and 'the· duration .of one' biVtiming>signal. 

deeimal output fo_r actuating an iildiqi.tion incfod~ three: dock pulse$. ~i.. cp2 and ,tP3~ 

tube wh,eD: displaying a result ()fan operation However.· 'these. three kinds: of ,c;lock .. pulses 

or a: content .of the r~ster by the use of the are. not ·always required 'atcording' to circuit 85 

indication tube, which may be a gas-filled configuration ofthem,emory. celL: ':: . ··, · , 

glow 'disehaige tube ... Sunilady, a·; second ::: ffhe· 'rel11;ti0n: bet-ween· ilie-•decimal ·point 

buffer register 11 :js provided f()r ~porarily registersi ·31 ~d 61 · ai:icl: the: clock :pulse 

storing the decimal point information. ·when generator 13; will' now be:descdbed in 'detait 

this is to .be displayed~ .. · . . ? • - · Figure 4: represents: a scheme ·of a :digital 90 

'· · The progriullnier 4 generates mici::o orders operation. device :.acco~dmrfo. this ~vent.ion, 

neeessary for executie>ii of various operatio:11s First .and: second decnnal pomt reg1St~rs<31 

in a diode matrix system. Th~: micro. ordei:s and 61, are .respectively oomposed· of sixteen 

are introduced in the inputs. of logic g!ltes m'emory ·.cells (flip.:.flops)' 'corresponding· ·:to 

pi::ovided between various i &ecti()ns · of. the sixteen bits and connected: in. cascade; ·since 95 

d~vice' to Control the passage of numerical the ·structural elements. of: :ea.ch cell cannot 

informati()n. ', Jn operation' of said pro;. stidre information' semi-permanently and: their 

g,ramme,r 4; .when, fot ·exam pl~ !!Cvera1 .. iilput Si;orage · time: is• limi~ed;: they circulate·· and 

ad~ressJin.es are pl'Q'vided fot multiplication keep:, the infortlla.tion·.' transferring ;:suc-

and one of said address line:s i!;. :seleeted, cessively ·to :the next ·structural. elements 100 

a) plurality of output lines , coupled. thereto and ·ma.y be described as dyilamic· registers, 

through diode8 are .driven to generate :several H6wever; both ' deciiD:al : point ·: registers 

kinds of micro orders to controlinformation operate so that :only cine 'of !the memory 

transfer between related de'Vices. • '' : .. • ·' · ' cells:' •is: in an"' Op~rational :state: (tn~ory 

, :An. address, counter 12 is •provided for state)· different from those of:all 'Of the.other 'l0S 

sequentii;Uly designating ·the. programme ad- m'emory cell~~ Of cotit8e~ the bit position : of 

dress lines with. the advance· of the operation said memory cell in 1'te different opera~ional 

ptoce8ses. The criil.Qitiona:l flip-flop 5 is' pro~ state is made to. ootrespond :to a: nulll:erical 

vid~':for dete¢rig .propCl'.l~: the.''i~ternal value. to beistorecL The.clock·pulses::if>r· q,2 

condttmns ~f .the vanous devices du:t1D8' the and'</>3 ·can. shift thtn~ontent of said memory -110 

progress .of the . computation : and ~lecting cell in· · the ,cdiffer~nt operation.al state · ·~ 

the programme.·· address lines basaj :,·upon another:· memory .. ·:cell " c0rresponding ' to 

its :detector output to generate micro orders 8Jiother bit position~'If·a set of· clock pulses 

corresponding to the cases. thereby: achieving ¢1• · ¢2 · · and ' q,3 : ilicfoded · in· one ·bit .-.time 

a- high· efficiency of op~ation. F'urther are,iD:troduced in a register. the bit:position :Us 

flip-flops are proyided for deteci:iori .. Acl~k · corte8ponding ··to said memory 'cell:· in the 

pulse generafor 13js proyided for- generating \ipetatiohaL state· .different· ·from the others 

clock' pulses uSed as a standard, of.syn~ bec:Qmesshiftedtothenextbyonebit.·Under 

chronous 'c.Ontrol of the various deVices. A t}te· circumstances thatthe bit position of said 

timing signal gener~tor 14 vari()usly modifies: , iiiemoty cellof the different: operational state l20 

said: Clockpu1Se8 to' produc¢ bit tiritin,g signals ' is' made ;to correspand to the ·numerical value 

and: digit timing signals. A relation between to be stored, therefore, the above-mentioned 

the'dock pwse ·gel,lerator 13 and !he decimal: 'introduction ·of the clock -pulses :results ;in a 

point~ 'pro~siilg .section:· will· .. n()W ,·:be .. :charige·:of thenumerical,value·stored· in·the 

destribed in detaiL ..... · : ' : · ~ ·, .·. <:, :,r¢'gister:. A~rditjgly~ it is" also possible to 125 

ln the e1nb00unent herein descnbed~ th~ · 'imPiUt an operational function.without use of 

clcick, pulse generator 13 is.' pro"Vid~ with eonveritional.adders if 'the>nUm.ber:.of: clock 

three o~illators :and generates· lliree kinds of pulses is !tppropriately· made tO correspond to 

cfock p\llses ¢v 1'~ and q,3, as showniri Figure the' . numerical .value stored as ·.an··. operand 

2~· ·hilving :diff~ent JPJiases which are tO: be in the register. In practice; howev~> it~is, l:!. 130 
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problem how the number of clock pulses is 
controlled to execute addition or subtraction 
of the numerical value as an operand with 
respect to the numerical value alr~dy stored 
in the register. · · 

A clock pulse control device 15 controls 
the number of clock pulses tflv q,2 and q,3 to be 
introduced in the registers 31 and 61 by 
interrupting the clock pulses for a specific 
time interval of which the length is 
determined in accordance with a sort of 
addition and subtraction and the value of an 
operand. Therefore. said clock pulse control 
device 15 is supplied with the original clock 
pulses from the clock pulse generator 13, an 
operation instruction such as an addition or 
subtraction command and a signal relating to 
the operand. A detector device 16 is provided 
for deriving a detector output which 
designates how the numerical value stored in 
the first decimal point register 31 is added 
to or subtracted from the numerical value 
stored in the second decimal point register 
61. In practice, it · detects in what kind 
of operational state the memory cell 
corresponding to the least significant bit 
position in the first decimal point register is. 

A simple example of a calculation will now 
be given with reference to Figure 5. All of the 
memory cells in the register 31 respectively 
take either of only two states, that is, binary 
"O" to "l". For example, it is assumed that 
the above-mentioned operational state dif­
ferent from the others is· binary "1 ", the bit 
position of the memory cell at the right-hand 
end of the register has the least significant bit 
x1 and the position of the memory cell at the 
left-hand· end of said register has the most 
significant bit x16• Moreover, it is assumed 
that, if the set of clock pulses q,1, tf>,, and "'3 are 
introduced in the register, the content of the 
memory cell storing binary "I'' is shifted to a 
less significant bit position. · 

Referring to Figure 5-1, it .is defined that: 
when only the memory cell corresponding to 
the least significant bit x1 stores binary "l ", 
the register 31 stores decimal "O"; when only 
the memory cell corresponding to the second 
bit x2 stores binary "l ". said register 31 
stores decimal "1"; in a similar manner, 
the successive decimal numerals stored in 
the register is made to correspond to the 
successive bit positions storing binary "I"; 
and, at last, when only the memory cell 
corresponding to the most significant bit 
x16 stores binary "1 ", said register 31 stores 
decimal "15". . 

Now. referring to Figure 5-2, consideration 
is made about the case of addition X + I~ 
where X generally indicates a decimal 
numeral stored in the register 31 and, in the 
present case. decimal "2" is stored in said 
register and X = 2~ According to the 
connection with the registers in the numerical 
processing section, practical design is so 

arranged that only one !;et of clock pulses q,1, 

4>2 ~d q,3 a~e introdu~ in tht: regist~ of the 
decnnal ipomt pr0Ce8$mg section dunng the 
duration of one digit timing pulse; that is, the 
clock pulses f/>1; f/12 and f/>3 are introduced in 
the register 31 during only the duration of the 
bit timing pulse t4• Therefore, the bit position 
in the operational state different from the 
others is shifted by one bit in response to the 
introduction o.f the set of clock pulses at each 
lapse of the digit timing pulse. Moreover, the 
operation is executed by controlling not all 
but one of the set of clock · pulses q,1, ifJt 
and ip3 • Only a clock pulse controlled by the 
control device 15 is shown in the drawings. If 
a binary information "l" is intended to 
be merely circulated at a period of one 
word-length time, only one clock pulse is 
enough to be introduced during each digit 
time. However, in the case of such addition as 
X + 1, it is necessary to introduce fifteen 
clock pulses in the register 31 during 
one word-length time and to interrupt the 
introduction of clock pulse during only one 
digit time. Thus, the content of the memory 
cell having stored binary "I" is shifted to the 
fourth bit position and this results in storage 
of decimal "3" in the register 31 and in 
completion of addition of one.· · 

Figure 5-3 is illustrative of the case of 
subtraction, X · - I. where X - 2. By 
introducing the clock pulses in the register 31 
during only one digit time, the content of 
the me,mory cell having stored binary "I" is 
shifted to · the bit position corresponding 
to the second bit x2 and this results in 
completion of the subtraction. 

Figure 5-4 is illustrative of the case of 
addition, X + Y, of information stored 
in both the registers 31 and 61, where 
X indicates a decimal numeral stored in the 
register 31 and Y indicates that stored in the 
register 61 and, in the present example, X = 
3 and Y = 4; It is particularly necessary 
in this case to make a connection with 
the output ·of the detecting device 16 .. The 
detecting device 16 detects whether or not 
the memory cell corresponding to the least 
significant bit in the register 31 stores binary 
"1" and, if the detection is "YES", produces 
a detection output G continuously from the 
beginning of the associated digit time to the 
termination of the word-length time. In the 
above-mentioned case where the decimal "3" 
is stored in the register 31 and decimal "4" 
is stored in the register. 61, an addition . 
command is applied to the clock pulse 
control device 15. Binary "l" appears from 
the lowermost end of the register 31 only 
during the time interval wherein ·the digit 
timing pulse T 4 · exists and · is detected by 
the device 16. The result is that the detector 
output G is derived during the time interval 
from the digit timing pulse T4 to the digit 
timing pulse T 16• If an addition· command is 
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. during the duration of the deteet9(output G; 
thirteen clock plJ.Ise8· in total are introdtig:d 

, ·. 5 ·. in said_. register: 61 during one wotd~l~i;lgth 
, ;~. · ~·.··.:: :t:ill).e~· When su~b number of cfock pulses ar~ 
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storing biliary "l" is shifted toward the least 
·Signmca,ilt.bii position, returri~·-to·.th¢.: µio&t 
Signifi~L b_jt position and, >in :. the, ·:t'e$ult. 
•teaches· the· eighth bit· positiori 'C6rr-ei:ipoi,tcliru~ 
t(> the bit x8.·This means conipl«io.i:i .ofJh~ 
addition.){ +Y = 7; · .· .·· .... \ ,~ "";· .. 
. . Figure 5-5 illustrates' the ca~ of subtrac~ 
tiort Y~ X whereY = 4 and X ==: 3, If a 

. subttactiori . ~ommand is gener~teCi' and.' :the 
clock pulses are arrange<J to be illtfod1,1:ced..in 
the register 61 only during the tiJhe ·interval 
w.hereiii the det~tor 'output G does not.exist, 
tli~ee clqck ·pulses in total at~ _iritroduc~li in 
tlie register ~L during one word-'~ength· time 
and, in the result. the eontent pf the II1emory . 
~ell storing binary ~'1" iS shifted.Jo th~J>it 
position correspondihg to ·the second· .'bi.t, ~2 • 
That is tO say~ :desired operationill ·function 
can be obtained ' if the.. clock pul,ses :; are 
. arr~ed · to be. introouced only during th..e 
• tiine interval wherein the detectof output O 
. eaj.sts in the ease of .addition anq the qutp:ut 
Q does not exist in the case of subtfaction,:: , 
,; Figure 6 represents a logic c;()ii~titution ),)f 

Jhe clOqk pulse control deviee· 15.:::lt:; is 
provided wi~ a.it ~·gate .17. to .'be ~driy~n 
i.nto binary: condition "1" in .. response to 
application .of the addition command, and. the 
detector output : G, an AND. gate: l~ , t<>:'. be 
9perated.. ··in response• ·to application· :.of '.the. 
subtra.Ction · cOJ;J;ltn_alid and : ~ ,de~t(>r 
~:nitput G and·an.OR gate 19 hay.ip.g·,the 
00:tputs of.said b.oth AND gat~ asjts iQ.puts, 
The output of said OR gate is.applied to:an 
:qiverter 20 ·and the output of said iriverter:20 
ap.d a sigrial t4cp1 from the: outSide are a;ppH~ 
t() an OR gate 21. Thatis, whaOs contro.l,laj 
by the clock. pulse cont;rql device . 15 · :~ 
qrily the dock pulse.'cfl1 generated'.during:th~ 
duration of the bit timing p~e · J4,:-._ The 
o.utput of .the OR gate ,21 in th¢<Iaststage-is 
introducaj in the ccl6ck pulse input :of the 
s¢Cond · decimal pqint r~gister 6L On Jll,e 
cpntraty. if the operational result is required 
~o .. be ·futroduced in the first d~imal._poiilt 
register' 31, the deteet<;>r device· ~6 .may be 
connecte~ to the register 61 and the output,9f 

. tbe OR gate · 21 may ·:be. introd.ti.@ in Jhe 
:registei."31. ·. · ,. ·. · .. · '· .. :::.::.-:.· 

. . •· Referring to. Figute 7~1 · fopresenting,:th~ 
logic constitution of the detector : dev1ce 16; 
thei:e·are provided an OR gate22'having$~ 
addition· and subtraction commands -as'its 
input and ali AND gate 23 having:,as:)t:S 
inputs both the output of said ORgat~ and a 

. signal· xi derived in r~po.i;ise to .a; storage of 
binary·" I'~ in the memory cell correspqnding 
to.· the least .Signjficant :bit posit:i()n_,of the . . . ..... · .. · · ... ··': :· . 

register. The: outpu,Cof:-:said·.AND::gate. 23 
is .supplied to .:the·'. set input :tennfual of a 
flip~flop . 24 of.• RS-type;, w~ose·. reset input 
tenninal is ·.suppli¢d.: with the. 'digit '' timi.ng 
signal T 16 • .When a· flip-flop: 25 of· D~type. as 
shown< in, Figure 7'.'.2 is :used, ··an operationl!-1 
function similar to the above can· be obtained 
by. adding:~~ :AND gate ,_26 hi,iving . as , its 
inputs:.:its. ·own ·output. and .the.:digit tin;ling 
signal ·Ti'&;,·:since it Jlil.s::)lO rese!t:.input 
terminal. That is. in response Jo ,incoming. of 
the digit timing sigiialT 16, ·the feed."'.back loop 
iricli.-ding the.AND: gate: 26_,,is: cut off and; a 
resetcondition is obtained.' .... ,.. . .: :: ., . . : . , 

·,The· :writi~g:.operati~m. of,·dec@.al<:.point 
iriforma;tion ; Jn the dbeilllal ' point regi$ter 
is. .. «arded o.utin 't!ie .foHo:wfug· manner. Just 
aftex·,·Stal'ting: the· operati(:)n, .the· regiSter 
is . cl.earecl and, binary. :T-' -is stoted .in the 
positi9n corres:Pcmding to the least sigliificant 
bit ,Xr•· Then; .the 'decimal poir.i.t:' key -:is 
depressed . to prepare , f OI'i, th¢ shift. of said 
binary !'.:I" .;J:t the num,er.al:.:keys are pushed 
t:wi~ a(ter the operatiol} ofthe:d~imal point 
key, ~id, l:>inary .'' C'. shotdd)>e.:shifted to •the 
p.ositip,n. ,corr.~ponding, to , the tbitd : bit ···x3• 
Therefore;~·:th.e. nuriieri~ · va):ue Jo be stored 
should. be ,cp,ariged . .fn.: a~cor4ance·:with ·the 
nmnber of. depr~sions. of the .. :n.ume.ral keys 
after the ·operatfon of, the decimal point .key~ 
Thus,:·if: the:)iumber o(additions pf.X .+ 1 
is ;prev.iouslY: ca:u$e!i·tq·,cqrrespond,to 'the 
n:uinbel':.of:;depressiori.s· of ·tJie·:nuqieral: k~ys 
f ollow~ng_ the. d(!Chnal · point.; key . ·utilizing 
a~:idi~ion C?~X· +l as. s.how~·jn,Eigrere·5~2, ·the 
q~@al p9int. mfonnation is written.· in' the 
r_egi~te:r; A~ording to tile above ,constitution, 
th,erefpre, . co1,1vent~onal adders. ii.re: no longer 
required.:':':.' .· .. •': ·~> ... , :. : ·,. ...... 
N~xt; ~he ·.abov.e-mentio11ed devices will 

be,d~cribed in detail reterrtng··to.an embodi­
m,en,t.cons;titpted: .using MOS type field effect 
tl:ru.J.~istors wP.ich.;are :ad:vantageous for ·tne 
integr!itiOn, Pf .. cfrcuits,.·. :· : · : ·:- ; •: · . · '"· · 
.:'.Referring1 Jo ·Figure .. )~ · i'epresentilig-: a 
p~ctical circuit:i;orifigu:r;ation. otthe · decjmal 
poim register 31, fylOS:fieid effecuransistors 
~r~ used .. as ,,the .· structural.: eleinents; . -Each 
MOS ·field , effect transistor is : : u.sed: ·as a 
ielni:i,orary·,. st()rage· · cil'duit. . of 10w: power 
e<>.riSuµiption ,storing.· in;fonnation. in its : gate 
internal capacitance as an ·. · electi0static 
~hai;ge; i1;1 view of its jnh~rent feature•of v~ry 
]Jigh ;intern!ll : -capaCitince , between :-the , gate 
anq •:the ,su'bstraJe ·and· very 'high :input 
ilµpedanc:.e ·be:tWeen the.-gate and .. the :source . 
T.he ·. broJ,cen,·Une· blocks; 27: in•::Figure 8 
;:i.re,, .. meinory >:cells ::·.{D,type::·flip-flops) 
c.grt:esponding: Jo tb.~: respeetive:: bits · and 
having : the saPj~ circuit. configOratiOn. · For 
·example, the mem:ory ·cell corr.esponding· to 
t~e . se.cond ·. bit x2 will be: · d¢scribed riow; 
All . ·of .. the r MOS field ·effect transistors 
~:n.stitutfog the respective cdls :are: P-cliannel 
type. .•·, · , .... , '.:• , , ............. ,.. 
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Two field effect· transistors 41 ·and 42 have 
inherent stray capacitances between their gate 
electrodes and substrates and store elee­
trostatic charges corre&ponding to inform­
ation pulses so as· temporarily to store 
the information. The gate ·electrodes thereof 
serve as respective information pulse input 
terminals, the source electrodes · · are con­
nected to ground and the drain .electrodes are 
connected through the under-mentioned load 
resistors to a potential (negative) source 30. 

The drain electrode of the first-stage 
transistor 41 is connected in cascade through 
a transistor 44 to the gate electrode of 
the second-stage transistor 42 and a charge 
stored in the first-stage is transferred to the 
gate internal capacitance of the second-stage 
with inverted phase. The drain electrode of· 
the second-stage transistor 42 is connected 
through a transistor 45 to the gate electrode 
of the firsHtage , transistor 41 to provide a 
feed-back path of the information. Thus, 
the information can be circulated and stored 
through both the transistors 41 and 42 
and the transistors 44 and 45 constituting the 
transmi.SSion paths between said transistors. 

The transistors 43, 44 and 45 respectively 
operate as switching elements in response to 
the clock pulses ¢1. ¢2 and ¢3 having different 
phases. The clock pulses ¢1, ¢2 and ¢3 are 
introduced in the respective gate electrodes 
and the source-drain paths are respectively 
inserted in control lines to be switched~ Field 
effect ' ·transistors 46 and 47 connected 
respectively to the drain electrodes of the 
transistors 41 and '42 operate as load resistors 
of the storage elements.· The traiisistor 43 
serves as a switching element for controlling 
information transfer between the bits. 

Now, an operation of the above-mentioned 
circuit will be described referring to Figure 9. 
Whether the memory cell is storing· binary 
"l" or "O" is decided according to whether 
the second-stage storage transistor is con­
ducting or cut off. Now. it is assuiiled that the 
memory cell correspondfug to the third bit x3 
stores binary "O", that is, the second-stage 
storage transistor of the memory cell 
corresponding to the bit x3 is in the cut-off 
state. In this case, therefore, an output signal 
of negative potential is derived from ·said 
memory cell. 

If the clock pulse ¢1 of. negative level is 
introduced in the gate electrode · of the 
transistor 43, said transistor is turned on and 
the input signal is transferred to the point A 
as it is. Since the input signal has a negative 
level, a negative charge is stored in the gate 
internal capa.Citance of the storage transi.stcir 
41 and at the same tlm:e, said transistor 4.1 
is driven into conduction. At this time, the 
drain electrode of the transistor 41 is at zero 
potential. The input information is conserved 
by the· gate internal capacitance while 
discharging at a time constant determined.by 

the. PN junction lea.Rage registance and the 
gate internal capacitance of the switching 
transistor 44. until the next clock pulse ¢2 is 
applied. · 

When the clock pulse ¢2 is introduced in 
the gate electrode of the switching transistor 
44~ said· switching transistor 44 is turned on 
and a potential at the point B is transferred to 
the point C as it is. Since the point B was at 
zero potential, however, no charge is stored 
in the gate internal capacitance of the storage 
transistor 42. Therefore, said storage trans­
istor 42 is in the cut-off state and the point 
D is maintained at a negative potential. 
Accordingly, the memory cell corresponding 
to the bit· x2 stores binary "O" in this state 
and the operational · state of the first-stage 
memory cell has been transferred to the 
second-stage memory cell in response to 
introduction of the clock pulses ¢1 and ¢2. 
In the case the first-stage memory cell 
corresponding to x3 stores binary "l" 
contrary to the other memory cells, the 
memory cell corresponding to x2 turns to the 
state of "1" similarly. 

If the clock pulse ¢3 is applied thereafter, 
the feed-back path from the second-stage to 
the first~stage is closed for the first time and 
the potential at the point D is returned to the 
point A· and kept temporarily in the gate 
internal capacitance of the first-stage. That is, 
a negative charge is again stored in the gate 
internal capacitance since the drain terminal 
of the second-stage was at a negative 
potential~ · 

After that, if a new information pulse is 
applied at the time of introduction of the 
clock pulse · ¢1• · a new• memory: ·:content 
corresponding to the input information is 
conserved without connection to the memory 

. content of the first-stage. In the case of 
absence of new input information, it is 
transferred again to the gate internal 
capacitance of· the second-stage in response 
to introduction of the. next clock pulse. By 
this repetition, the information of one bit is 
stored statically. In addition, the gate internal 
capacitance has its discharging paths, at the 
time of the. interruption of the control pulse, 
through the gate and source electrodes to 
ground ·and through the switching transistor 
in open circuit to ground. However, these 
paths exhibit high impedance and block 
quick dissipation of the information. 

The clock pulse ¢1 controlling information 
transfer between the bits is controlled by the 
cJock pulse control device 15 only during the 
duration of the bit timing signal t4 • The other 
clock pulses ¢2 and ¢3 are required to be 
always applied periodically in order to 
prevent dissipation of the information. 

Figure . 10 represents modified em­
bodiments of the memory cell of the 
decimal point register 31. Referring to 
Figures 10-1 and 10-2, there provided· are 
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thre~ stot~g~ transls~qrs 51; 52 •and -53' ,: _When-- the drain- electi:ode of -the inverter and three·sw:itchingtmn$iStors 54> 55:and·-56 transistor 101 is at:a·negative potential, that -controlle~ by two: clock. pulses• ¢1 · and if>2-. i~·when·the conditions.of-the,detector: output 
it "'-"'\ -_ s 

Two >clock pUlses are sufiicient: .for this G. arid the addition : coinniand ; 'or -the Cll,Se in co11trast with: -the 'f:tbove:-meiitioned conditions of-the· detector :outpU;t G and. the einbodinient, but Opf'l"atioq ~ Of the Circuit· iS subtraction command are. fUifilled, ; the gate ~-~-~-

/i 
- " 

... ;· 

>quite si1nilar. ThetranSisfors 57~--58 and:59 electrode of the>tra.nSistor_,:.11L:directly• --_serve -as~ load resistors· for -- :the : transistors coupled thereto has a negative potential and .. -_51.' ,521 ~and -53, re8pectively_. 'The m:odified the transistor 111 is driven into conduction. _ io >,:embodiment shown in Figure<l0-3 -illclucles On the other hand, sillcethe transistor-112-is -· two storage -transistors• 71 and 72 and two also ·driven into conduction- when the: clock switching. __ transistor$ .73 and '74; Sfoce this pulse ifof is generatedi the gate electrode of the embodiment somewhat. differs -froin - the output transistor 113 is led to zero potential; - memory cells ill -the abovC:.:mentioned' em~ Aq:ordiilgly~ -the transistor U3 is -cµt off and 15 - bodiments and has : ·no feed;,back path;· it the drain :electrode thereof ·.drops down to -the . eannot execute an apparently static :storage~ negative potentiaL ·This: re&tiltsdn ·the (!lock Transisrors 75 and 76 operate as load pulse ef>1 •appearing as· it-is ·from-the qrain resistors. · - · · · - electrode : without . interruption.: · Since. ' the -Figure 11 -represents -- a practical- Circuit system is 'being described as a· positive fogic configuration of the clock 'pulse ®ntrol system throughout this Specification-with·t4e d~ce 15 using· MOS field effect transistors. zero potential corresponding to binary 'T': An.AND gate 17 surrounded by a•.broken and.the'negative potential: to bina:ry,"O'\-this line block is driven for. the first .time; .ill state cc>rresponds·to two'inputs:of '.'O'' and an 
- -- ·25 

tesponse Jo the' detector output G. and output of~~o"~ -- ' ~- - ,. - ,., ,_. an .addition command. Transistors 81 and. 82 -, If the . condition is -not-: f ulftlled -and , the operate as gate elements.The gate,electrocles drain. electrode of the: inverter transistor: 101 
.: :=:. 

. :• 

·.; .. 

l 

>thereof are connected to:input sourcekilie becomes zero potential;,however.-·the, trans,. . source electrodes are coniiected: to ground isfor llLis .cut off: and the output transistor · and the drain electrodes are. connected in 1-13 inverts :iilto conduction. :Therefore,. ·the common through the unclerPientioned--load drain electrode.otthe transistor.113 is raised resistance to a potentjal(negative) source tozero.potentialand theclock:puls~-t/>i is-not 30. A transistor 83 operates as an' output received·. from the : drain .. electrode. in .spite · · element. Though the gate cireuit thereof itself of::the'.'facL that :it is generated." This state is well known ill the art. some explanation corresponds to a state' wherein .one input is 3~ -_ wjll be given below.-:: -•· -: . · 'T\ the other inputs; are ··o·~ and the- output . If both the detector output G and>the is -'T'; ·and clearly.indicates a: function of -- :addition command are at zero potential/~oth · OR gate;~Transistors· 102,,114 and U5 serve . tµmsistors 81 and 82 do not.C()nduct and.the as load resistors. · - . . : _ gate electrode of the output ~ransistor._ 83' is 'Figure : 12 represents a· practical .c.ircuit 40 maintained at a negative potential. Therefore, configuratioJJ, of the .detector ·device. 16 said transistor 83 conducts and the p0tential similarly.- using MOS field effect transistors . . of Jts drain electrode is raised to :nearly An OR:gate 22 surrounded by a brokenJine 

45 

50 

zero potential. Thus~ the , >gate output biock includes a: gate· :transistor :121 :having ccirresponding to: ;binary· '.'l": is derived .. the .. addition .command as andnput~ a gate Transistors __ ~4 _ and . 8~ operate· as :;·load transistor.• 122: having ,,the subtraction ·.com~ . resisfors. On the .Other hand~ an-AND gate 18 mand as:· a.Ii input. an:: output transistor operates in response f:o.the detectoi'output·G. 123 and-two transistors 124 and 125for Ioa:d _and a subtraction _eommand and transistoi:s resistors,. arid its operatioi;i. ·is .of the· same · 91. 92, 93 and 94 which are the Struciui:-aI · type. as ithe above,.mentioned OR gate ·2L elements thereof- ppe~te' in- corresponaence . -An- -AND .. gate 31 following· the OR gate with the above-mentioned AND gate 17; Tlie, 22: includes a gate-transistor 131 havillg the drain electrodes of the outputJransistoci 83 _ output 'of'the-first-_stage -OR gate. 22 as an and 93 are connected in eommon to th¢ gate input, a gate transistor 132 having ·the least electrode of a transistc>r 101 in an inverter 20 significant bitx1 of the decimal:poillt-register 55 · in the ne:ii:t stage. By use of siJch connection. as an input. an output transistor 133. and two the OR -gate 19 in thf' fogic const~tution of tra.JlSistors 134 and135 forload resistors. The :Figure 6 ean be omit~ed. This is a.so~called · qutpuf.of said AND gate'is introduced in wired OR gate. A section ~urrounded by a. a·: !)~type . fli~flop 36 for detection. This broken line block. ii;i the Jasf ·stage :. is an flip~flop . 36 has a . -~ireuit configuration OR gate 21. Transistors. -11 r and 112 arid- _ 'substantially the same as that of the memory a transistor 113 respectively operate as ga~ < cell of the: :re~ster and includes two storage •elements and an output element~- Itis noted tril.i:isistqrs )41 and · 142; three ,switching that -the clock pulseS <P1.: if>2 ~-and tP3 -are transiStors 143, 144 and' 145 and· two foad negative pulses when: the OR gate 2l is - resistor: transistors 146 and 147; An AND operated. . .. . , gate 37 ~ncludes a gate transistor· 151 having 
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the digit · timing signal T 16 as an input, a 
gate transistor 152 having the output of the 
flip-flop 36 as· an input, an ·Output transistor 
153 and two load resistor transistors 154 and 
155. These gate circuits are well known and 
the ·operation of the whole detector device 
should be easily understood from the above 
description. · 

Interruption of the clock pulse determining 
the propagation speed of information in the 
registers for a specific time interval neces­
sitates variation of the frequency or period of 
the clock pulse. · 

Although registers of the circulation type 
{so-called dynamic register) using supersonic 
delay lines have been known in the art, said 
delay lines have their own inherent propag­
ation speeds and the propagation speed 
of information has been considered to be 
impossible to change in response to.external 
signals. In a register having MOS field 
effect transistors as the structural elements, 
however, since the MOS field effect trans­
istors preferably exhibit very high imped­
ance, its possible storage time extends to 
several seconds and the frequency of the 
clock pulse can be arbitrarily changed from 
one kilocycle to several megacycles. The 
above-described oomputer device has been 
completed upon the principle of changing the 
frequency of the clock pulse which decides 
the propagation speed of information. . . 

Figure 13 represents a block diagram of a 
display device ·in which a decimal point 
indicating section is also included. While the 
display tubes to be used· may be either of 
the glow discharge.type or of the fluoreseent 
type, the apparatus will be described in 
connection ·with the latter. A display tube 
of the fluorescent type is a directly heated 
cathode ray tube and becoines luminescent 
when thermions collide with a plurality of 
phosphors arranged in a plane. A thermion 
emitting filament, phosphor anode electrodes 
shaped to character patterns to be displayed, 
and · an accelerating and diverging ·grid 
electrode arranged therebetween are sealed 
in a tube envelope. If a suitable voltage is 
applied to heat the cathode filament in such a 
display tube, thermions are emitted toward 
the phosphors. The thermions are accelerated 
and caused to diverge by the grid electrode 
and then uniformly collide against only the 
phosphors on :the a.node· electrodes to which 
an operation· voltage is applied to excite 
said phosphors. · Luminescence control is 
controlled by making the potential of the grid 
electrode neatly equal to the potential of the 
cathode (filament potential) to cut off 
display tube. The device in the drawing 
is based upon a dynamic -indication system 
utilizing such luminescence control by means 
of the grid electrode. · 

For indication of the numeral portion, the 
digit timing signals T 2 , T 3 , •••• T 16 and Ti' 

are supplied to the gI'id electrodes of the 
respective display tubes 63 from a digit time 
counter 65 and information signals obtained 
by decoding the information in a first 
dynamic register 3 of the numerical process­
ing section in synchronism with the digit 
timing signals, are supplied to the anode 
electrodes from a decoder circuit 64, so that 
both the signals co-operate in the respective 
tubes· to indicate numerical character . pat­
terns. 

The information (binary coded decimal 
number of 16 digits) in the first dynamic 
register 3 is circulated as being shifted in time 
through an arithmetic unit 9. However, 
the arithmetic unit 9 does not perform an 
arithmetic function during the display cycle 
since no other input is applied thereto. 

Said information in the register is supplied 
through a buffer register 10 for indication to 
the deco~er circuit 64. The respective digit 
positioi;i.s of the information in the first 
dynamic register 3 appearing ·at the arith­
metic unit 9 are such that the digit timing 
signal T2 corresponds to the first position 
(least significant bit position), the digit timing 
signal T 3 corresponds to the second position, 
and the. digit timing signal T 1 corresponds 
to the sixteenth position (most significant 
bit position). The binary information in the 
register is converted in the decoder circuit 
64 into decimal outputs (allocated 
respectively to the decimal digits 1 to 9) 
to select the anode segments constituting the 
respective numeral patterns to be indicated. 
A bit time counter 66 generates the bit timing 
pulses t1• t2 , t3 and t4 • 

Smee a decimal point register 67 stores 
binary. "1" in only one memory cell thereof 
and its bit position always,corresponds· to the 
numerical value stored in the register. the 
time at which the register output "1" appears 
coincides with said numerical value stored in 
the register. That is. when the register output 
appears during the digit timing signal T 1, the 
decimal point register 67 stores a numerical 
value "O", and, when the register output ap­
pears during the digit timing signal T 3, it 
stores a numerical value "2". Accordingly, if 
the decimal point segments of the respective 
display tubes are connected in common, the 
position· of the decimal point can be simply 
indicated without use of the decoder circuit 
64. and the driving circuit for decimal point 
indication can be remarkably simplified. A 
buffer register 11 is provided for delay by one 
digit time. 

WHAT WE CLAIMIS:-
. 1. A semiconductor decimal point indicat­

ing device including at least two registers with 
one register storing numerical infor­
mation consisting of a. word· or words 
each containing a predetermined · num­
ber of digits and the other register 
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the digit timing signal T16 as': 8iJ, input, a are supplied to the grid electrodes of the 
gate transistor 152 having thej:>Utput of the . respective display tubes 63 from a digit time 
flip-flop 36 as an input. an outpu~ tran~istor :·counter 65 and information signals obtained 
153 and two load resistor transistors 154 and by decoding the information in a first 
155. These gate circuits are will kl;iown ,and -dynamic register 3 of the numerical process­
the operation of the whole deteefor device. ing section in synchronism with the digit 
should be easily understood from . the above timing signals, are supplied to the anode 
description. • . · . electrodes from a decoder circuit 64, so that 

Interruption of the clock pulse determining both the signals co-operate in the respective 
the propagation speed of ilifoririation in· the tubes to indicate numerical character pat­
registers for a specific time interval ~eces- terns. 
sitates variation of the frequency ~r perfod o~ The information (binary coded decimal 
the clock pulse. · ·.·. · : . number of 16 digits) in the first dynamic 

Although registers of the circul~tj.oli; type register 3 is circulated as being shifted in time 
(so-called dynamic register) using Siipe:r59nic through an arithmetic unit 9. However. 
delay lines have been known m the· art,. said the arithmetic unit 9 does not perform an 
delay lines have their own inb.ere~t propag• .arithmetic function during the display cycle 
ation speeds and the propagatfon .· speed since no other input is applied thereto. 
of information has been cori;S.idetCd · t() ·b¢ · Said information in the register is supplied 
impossible to change in respon.se to··extern~l .·th:rough a buffer register 10 for indication to 
signals. In a register having. MOS<Jield .Jhe decoder circuit 64. The respective digit 
effect transistors as the structural . elements,= ·. ;positioI;ls · of the information in the first 
however, since the MOS fielcf effect · fraris- dynamic register 3 appearing at the arith­
istors preferably exhibit very: high iJ:nped- . metic unit 9 are such that the digit ·timing 
a1.1ce. its possible storage tirii¢. extends to signal T 2 corresponds to the first position 
several seconds and the frequfa:icy of the (least significant bit position), the digit timing 
clock pulse can be arbitrarily. cham~ed ·from · Signal T 3 corresponds to the second position, 
one kilocycle to several megacycles.: The .~nd the digit timing signal T 1 corresponds 
above-described computer de\iice··ha:s :been .to the· sixteenth position (most significant 
completed upon the principle of changin.g the · bit position). The binary information in the 
frequency of the clock pulse>which decides register is converted in the decoder circuit 
the propagation speed of inforiri,ation. .; · 64 into decimal · outputs (allocated 

Figure 13 represents a block diagram of a respectively to the decimal digits 1 to 9) 
display device in which a 9-ecimhl ·point to select the anode segments constituting the 
indicating section is also inch.id.Cd. While th~ respective numeral patterns to be indicated. 

. display tubes to be used may be eith¢r of A bit time counter 66 generates the bit timing 
the glow discharge type or oft}i~ fluorescent . pulses t1, t2, t3 and t4 • 
type, the apparatus will be .. described. in Since a decimal point register 67 stores 
connection with the latter. A displayJube ·binary "l" in only one memory cell thereof 
of the fluorescent type is a direetly heated and its bit position always corresponds to the 
cathode ray tube and become:S·lumiii~cent ·numerical value stored in the register, the 
when thermions collide with. :a p1iii-ality of 'time at which the register output "l" appears 
phOsphors arranged in a plantf A: theriilion. ooincides with said numerical value stored in 
emitting filament, phosphor·an0de;¢lectro.d¢s .the reii.ster. That is; when the register output 
shaped to character patterns to:. be'.displayep,. . ••appears during the digit timing signal T 1, the 
an<! · an accelerating and· diverging :.(gri(i decimal point regist~r 67 stores a numerical 
electrode arranged therebetween •:are sealed ·• value "O", and, when the register output ap­
in a tube envelope. If a suitable ,'voifage )s pears during the digit · timing signal T 3 , it 
applied to heat the cathode filament in slidh. a : stores a numerical value "2". Accordingly, if 
displ~y tube. thermions are einitted . toward .·the deeimal point segments of the respective 
the.pliosphors. The thermio:r).s ~re'aCCelerated: ~display tubes are connected in common, the 
and 'caused to diverge by the:gn(J el(lCtiOdtf :position of the decimal point can be simply 
and then uniformly collide againSt ·only :the ; indicated without use of the decoder circuit 
phcisphors on the anode eleotrodes t()· wlifoh; . 64, and the driving Circuit for decimal point 
an operation voltage is applied to· e~tj,te indication can be remarkably simplified. A 
said . phosphors. Luminescellce control' Js: : btlffer register 11 is provided for delay by one 
controlled by making the potehtial of the grid ::digit time. ·: 
electrode nearly equal to the p<;>teritial .of <the· · · 
cathode (filament potential). ·.· fo < cut ,;o.ft : : WHAT WE CLAIM IS:-
display tube. The device in=l]:te· dra~n:g' J 1. A semiconductor decimal point indicat­
is based upon a dynamic indication. s:Ystein:' . Jog device including at least two registers with 
utilizing such luminescence control by means: . one register storing numerical infor­
ofthe grid electrode. ><· · : ·.< · > mation consisting of a word or words 

For indication of the numeral1X>rtion/the· .each containing a predetermined num­
digit timing signals T2 , T 3 , ; • >: 1\~ ar.id.Tr :ber of digits and the other register 
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storing infonnation relating to the pos­
ition of the 'deeimal point in the numerical 
information stQred in said one register, said 
other register including a plurality of pairs of 
transistors each pair connected one to the 
other for storing;one bit of said decimal point 
information, . a generator for generating at 
least one set· of timing signals corresponding 
in. number to the number of digits and 
determining · the boundaries of each word 
time, decimal p0int processing means :includ­
ing logical gating circuits connected to said 
generator, and connections between said 
decimal point' processing means.:. ap.d said 
other register; said decimal point. processing 
means modifying the information stored in 
the decimal point register in accordance 
with new ·decimal point information at the 
termination of · each set of timing signals, 
the modified decimal point information being 
read out during a period of one timing signal 
within each word time, and the position of 
one timing signal in the set of timing signals 
determining the decimal point position of 

the resulting information, and time sharing 
indicating means connected with said gene­
rator, the last said means including decimal 
point indicating elements connected in 
parallel to said decimal point processing 
means and actuated by the decimal point 
information at a period of one timing signal 
during each word time . 

2. A device, according to claim l, in which 
said transistors are MOS field effect trans­
istors connected in cascade and said one bit 
of decimal point information is capacitively 

. stored in the capacitor formed between 
each gate electrode and the substrate of each 
transistor. 

3. A semiconductor storage device sub­
stantially as described with reference to the 
accompanying drawings. 
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