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SERIAL BCD ADDER 

The present invention relates to a digital processing 
system which employs shift registers connected in se 
r1es. 

A principal object of the present invention is to pro 
vide a processing system wherein the number of circuit 
elements is reduced, and more particularly, a digital 
processing system which is suitable for a small-sized 
calculator such as a desk-top calculator. 
Another object of the present invention is to provide 

a digital processing system which can easily display 
processed information signals. 

Still another object of the present invention is to pro 
vide a digital processing system which can easily exe 
cute arithmetics such as multiplication and division. 
Yet another object of the present invention is to pro 

vide a digital processing system which can shorten the 
length of the register. means. 
A further object of the present invention is to provide 

a digital processing system which is free from over?ow 
of a processed result. 
According to the present invention, there is provided 

a digital processing system characterized by a ?rst dis 
play shift register-of a certain capacity prescribed for 
numerical information for display in a display unit (for 
example, a capacity for storing numerical information 
of eight digits), a calculating shift register having the 
same capacity as said ?rst display shift register, a binary 
digit full adder connected to the output side of said ?rst 
display shift register and having ‘a memory circuit 
(delay circuit) with a capacity of two to four bits, and 
a second display shift register disposed between said 
binary digit full adder and said ?rst display shift register 
and having a capacity which is equal to one obtained 
by subtracting the capacity of said memory circuit of 
said binary digit full adder from the capacity of said 
first display shift register; said ?rst display shift register, 
said second display shift register and said full adder 
forming a circulative closed circuit for information sig 
nals; the total capacity bit time of said ?rst display shift 
register, said second display shift register and said delay 
circuit in said full adder is time-shared by a sector pulse 
corresponding to the capacity bit time of said calculat 
ing shift register; thus the information signals of the two 
series-connected display shift registers are subjected .to 
calculating processing. - 
These and further objects, features and advantages of 

the present invention will become more obvious from 
the following description when taken in connection 
with the accompanying drawings which show, for pur 
poses of illustration only, several embodiments in ac 
cordance with the present invention, and wherein 
FIG. 1 is a block diagram showing an embodiment of 

a digital processing system according to the present in 
vention; 
FIGS. 2a and 2b are wave-form diagrams of control 

ling and synchronizing pulses which are used in the dig 
ital processing system of the present invention; 
FIGS. 3 and 4- are block diagrams each showing a 

delay type full adder which is employed in the present 
invention; 
FIGS. 5a - 5e, 6a - 6c and 7a - 7d are explanatory di 

agrams for illustrating changes of information signals of 
display shift registers in the digital processing system of 
the present invention; and . 
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I‘ FIG.“ 8 is a block diagram showing an example of a 
prior-art digital processing system. _ . 

Referring to FIG. 1, RM designates the ?rst display 
shift register which has a ?xed capacity. In the illus 
trated embodiment, the capacity of the shift register 
RX“ is eight digits (32 bits) from the least signi?cant 
digit LSD, to the most signi?cant digit MSD1. Ryb 
indicates the second display shift register which is di 
rectly coupled to the register Ry“ at a stage preceding 
thereto. The capacity of the register Rxb is set so that 
the total capacity (32 bits) of the capacity (for exam 
ple, four bits) of a binary digit full adder AD referred 
to below and the capacity (forexample, 28 bits) of the 
register RX), itself may be equal to the capacity (32 bits) 
of the ?rst display shift register Ry“. Ry represents a 
calculating shift register, which has the same capacity 
(32 bits) as the ?rst display shift register RX“. Shown at 
AD is the binary digit full adder, to which are supplied 
the output of the display register RX“ for the posterior 
stage and the output of the calculating register Ry or a 
different control'input Dty. The output of the binary 
coded decimal full adder AD is supplied through a line 
F L2 to the input side of the display register R)“; for the 
anterior stage‘. The binary-coded decimal full adder AD 
is composed of a binary full adder FAy, a memory cir 
cuit DM for carry detection (for BCD correction) and 
a binary full adder FA). The carry detecting memory 
circuit DM has, for example, N1 digits (at least two 
bits). The number of digits of the memory capacity of 
the display register Rxb for the anterior stage is sub 
tracted to the amount of the length of the N1 digits. Let 
ting N2, N3 and N, be the numbers of digits of the ante 
rior stage display register Rm posterior-stage display 
register RX“ and calculating register Ry, respectively, 
they are thus set so as to hold the relation of N2 + N, 
= N3 = N4. Accordingly, among the three registers, the 
length of the anterior-stage display register Ry), is 
shorter by the N1 digits than that of the other register 
RX“ or Ry, while the sum between the length of the 
carry detecting memory circuit DM and that of the an 
terior-stage display register Ryb becomes equal to the 
length .of the other register R y,, or Ry . The above-noted 
relation may also be de?ned in the manner the memory 
capacity of the circuit DM is 4N1 bits, the memory ca 
pacities of the ?rst display shift register R x‘, and the cal 
culating shift register Ry are both 4N2 bits and the 
memory capacity of the second display shift register is 
4(N2—N1) bits, where N, and N2 are integers of at least 
one and N2 > N,. An indicator unit IN for indicating 
the information contents of the display register RX (the 
?rst and second display registers Rye and Rxb) is also 
provided. information subjected to calculating process 
ing are read out from the output side of the ?rst display 
shift register RX“ to the indicator unit by a line FL5, and 
are brought into visible display or recording display by 
the indicator unit. A decoder circuit and a drive circuit 
which are connected between the display shift register 
Ry“ and the indicator unit IN, are omitted for the sake 
of convenience of explanation. In the case where the 
display system of the indicating unit is a dynamic one, 
it is desireable in order to make the display ef?ciency 
high (in order to raise the duty ratio) that the informa-‘ 
tion signal to-be-indicated is also read out from the out 
put side of the second display shift register R X4, by a line 
F14. In this case, it is possible to increase the applica 
tion repetition period of the information signal to the 
indicating unit, thereby lengthening the lighting (light 
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emitting) time of the indicator unit. It is required, how 
ever, that either the information stored at the last digit 
LSD of the shift register R X“ or the last digit LSD of the 
shift register Rxb is always in the blank (“0”) state so 
as to prevent the information from both registers being 
mixed and displayed. In other words, the foregoing 
construction is very effective in a processing system in 
which the information stored in the circulating path in 
cluding the registers Rxa and RM and the memory cir 
cuit DM amounts to eight digits being a half of the total 
capacity, and in which the remaining eight digits are 
brought into the blank state after completion of the cal 
culation. The transfer of information from the display 
shift register RX to the calculating shift register Ry is ac 
complished by a line F L. Although a controlling gate 
portion necessary for the calculating processing is in 
corporated into each of the lines which is controlled 
on-and-off by a synchronizing pulse for control, the 
controlling gate section is omitted from the drawing. 
The information signal stored in the calculating regis 

ter Ry,-the display register RX, and the memory circuit 
DM of the full adder AD is’ shifted by clock pulses Cpl 
and Cpz as shown in FIG. 2a. The total capacity bit time 
(64-bit time) of the loop-like closed circuit passing 
through the display register RX and the full adder AD 
is prescribed at double of the capacity bit time (32-bit 
time) of the calculating register Ry. The information of 
the ?rst display register R X“ and the second display reg 
ister Rxl, are distinguished by timing pulses (pulses for 
distinguishing higher digits and lower digits) Sp shown 
in FIG. 2b, and are subjected to the calculating process 
ing. The timing pulse Sp has a pulse width equal to the 
period of the digit pulse Dtl shown in FIG. 2a, and is 
synchronized with the digit pulse DT,. At this time, the 
information of the ?rst display shift register RX“ is pro 
cessed for a period of time TL in which the timing pulse 
Sp is of a high level, while the information of the sec 
ond display shift register R M is processed for a period 
of time TH in which it is of a low level. For example, in 
case of subjecting the information of RX" and that of Ry 
to addition processing, the information of RX“ and Ry 
are applied to the adder Ad in the period of time TL of 
the timing pulse Sp. 
With reference to FIGS. 2a and 2b, description will 

now be made of various pulse signals used in the em 
bodiment and in a desk calculator etc., to which the 
embodiment is applied. In the ?gures, the upper level 
of a pulse signal indicates a reference potential or the 
ground potential (logic “ l "), while the lower level rep 
resents a negative potential (logic “0"). The clock 
pulses Cp, and Cpz are generated by, e.g., astable mul 
tivibrators, and tick away the time by themselves in the 
calculator. They are used for the drive or shift of, e.g., 
memory elements (delay type ?ip-?op circuits) con 
nected in cascade within the shift registers RX“, Rm, and 
Ry and the memory circuit DM for correcting a binary 
coded decimal number. The respective output signals 
of the memory elements are transmitted to those at the 
succeeding stages by the timing of the clock pulses Cpl. 
Bit signals Bt, - Bt, are used in case of, e.g., converting 
binary parallel signals derived from the encoder into 
binary series signals. In the embodiment, the judging 
signal of the bit signal Bt, is utilized in the binary-coded 
decimal full adder as stated below. Digit signals Dtl — 
Dts are used as, e.g., digit changing signals in the dy 
namic display system. In the embodiment, they are 
used in order to add 1 to or subtract the same from the 
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4 
second operand in multiplication and division as is 
stored in the shift register for display. The sector pulses 
Sp have the state changed to TL or TH every eight digits, 
and can be composed from the digit signal Dtl or Dts 
by utilizing a ?ip-?op circuit and a logical gate circuit. 
Digit pulses Dp distinguish the digits of a binary-coded 
decimal number. Word pulses Wp are used for distin 
guishing words or instructions. The characteristic equa 
tions of the respective pulses Dp and W are re re 
sented by DD 165 = Btf CE and W,, = Dts ' Cpz ' S; 
which can be composed of the foregoing pulses. The bit 
signals Bt, — BL, and the digit signals Dt1 - Dts can be 
respectively generated from the clock pulses Cpz and 
the bit signal Bt, by making use of, e.g., counters. 
Herein, the pulse width of the bit signals Btl — Bt, 
corresponds to the period of the clock pulses Cp, or 
CM, and to the time of 1 bit of the series binary signal. 
The pulse width of the digit signals Dt, — Dts and the pe 
riod of the digit pulses Dp correspond to the period of 
the bit signals Btl — Btq, namely, the time of one digit 
(four bits) of the series binary-coded decimal number. 
The period of the word pulses Wp corresponds to dou 
ble of the period of the digit signals Dtl - Dts. 
The delay type full adder AD is constructed as 

shown, by way of example, in FIG. 3. Referring to the 
?gure, DL, represents a delay circuit having a memory 
capacity of four bits (one digit), DLz and DL;, delay cir 
cuits for effecting delay of one-bit time, CC a correc 
tion judging circuit, G a gate circuit which_has its gate 
opened by a predetermined‘ timing signal Bt,, and CG 
a generator for generating in response to an output of 
the correction judging circuit CC an output which 
serves to add 6 in decimal number (01 10 in binary 
number) to the binary full adder FA2. The delay cir 
cuits DLl — DL3, correction judging cirucit CC, genera 
tor CG and gate circuit G constitute the carry detecting 
memory circuit DM. 
With such a construction, in the case where the result 

of addition in the binary full adder FA, is “0 - 9," the 
output of the binary full adder FAl is supplied through 
the delay circuit DL, to the binary full adder FA2 in 
consequence of the addition of the outputs of the post 
erior-stage register X and the register Y as have been 
supplied to the binary full adder FA,. The output of the 
binary full adder F a2 is transmitted to the anterior~stage 
register X or R“. In the case where a carry arises in 
consequence of the addition in the binary full adder 
FA1, a binary carry signal is supplied through the delay 
circuit DLg to the input side of the binary full adder 
FA‘, to add “ l " to a higher binary digit. At this time, 
it is a matter of course that, even with the binary carry, 
no over?ow occurs beyond four binary digits. The cor 
rection judging circuit CC and the gate circuit G do not 
operate. 

In the case where the result of the addition in the bi 
nary full adder FA, is 10-15, the binary carry signal is 
supplied through the delay circuit DLz to the input side 
of the binary full adder PA, for the binary carry in the 
binary full adder FAI. In addition, the correction judg 
ing circuit CC is operated by an instruction of the delay 
circuit DL,. The correction judging circuit CC supplies 
an output to the generator CG, and simultaneously 
supplies a decimal carry signal to the binary full adder 
FA! to conduct decimal carry. The output of the delay 
circuit DL, and that of the generator CG are added by 
the binary full adder. FAZ. The binary carry is con 
ducted in such way that the output of the binary full 



5 
adder FA2 is supplied through the gate circuit G, 
adapted to be opened by the predetermined timing sig 
nal E, to the input side of the binary full adder FA2 
with delay of one-bit time by the delay circuit DL3. In 
this manner, 0-5 in the binary-coded decimal notation 
is transmitted from the binary digit full adder AD, that 
is, the binary full adder FA2. 

Further, in the case where the result of the addition 
in the binary full adder FA, is 16-19, the output of the 
binary full adder FA1 is supplied through the delay cir 
cuit DLZ to the input side of the binary full adder FAl, 
thereby to conduct the binary carry and the decimal 
carry. The instructing output of the delay circuit DLl 
is not supplied to the correction judging circit CC. In 
stead, the instructing output of the binary full adder 
FA, operates the correction judging circuit CC. The 
output of the correction judging circuit'CC operates 
the generator CG. The output of the generator CG is 
supplied to the input side of the binary full adder FAZ. 
On the other hand, the output of the binary full adder 
FAl is supplied through the delay circuit DLl to the 
input side of the binary full. adder FAZ. The binary carry 
signal is supplied through the gate circuit G and delay 
circuit DL3 from the output side of the binary full adder 
FAz. Since the decimal carry has been already con 
ducted in the binary full adder FA], no decimal-carry 
is executed in the binary full adder FA2. In this manner, 
an output of 6-9 is transmitted as the output of the bi 
nary digit full adder AD, that is, the output of the bi 
nary full adder FA2. 

FIG. 4 shows another embodiment of the binary 
coded decimal full adder in FIG. 1. In FIG. 4, the same 
parts or parts having the same functions as in FIG. 3 are 
assigned with the same symbols. The delay circuits DLl 
- DL3, the correction judging circuit CC and the gener 
ator CG constitute the carry detecting memory circuit. 
A point of difference from the embodiment in FIG. 3 
resides in that, without using the gate circuit G, the out 
put of the binary full adder FAQ is supplied through the 
delay circuit DL3 to the correction judging circuit CC 
and the input side of the binary full adder FA2. 
With such a construction, in the case where the result 

of addition in the binary full adder FA, is 0—9 or 16-19, 
the foregoing applies, 

In the case where the result of the addition in the bi 
nary full adder FA, is 10-15, the output of the binary 
full adder FA, is supplied through the delay circuit DL2 
to the input side of the binary full adder FA,, thereby 
to conduct binary carry. The output of the binary full 
adder FA1 is supplied through the delay circuit DLl to 
the binary full adder FAQ. On the other hand, the in 
structing output of the delay circuit DL1 is supplied to 
the correction judging circuit CC. The output of the bi 
nary full adder FA2 is supplied through the delay circuit 
DLa to the input side of the binary full adder FA2 as a 
binary carry signal and to the correction judging circuit 
CC as a decimal carry signal. The output of the correc 
tion judging circuit CC operates the generator CG. The 
output 0110 of the generator CG is supplied to the 
input side of the binary full adder FA2. In this way, 0-5 
is transmitted as the output of the binary-coded deci 
mal full adder AD, namely, that of the binary full adder 
FA,. 
Although, in the embodiment, the carry detecting 

memory circuit DM has the memory capacity of four 
bits, it is a matter of course that the invention is not re 
stricted thereto, but that three bits, for example, may 
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6 
also be employed. In this case, a delay circuit for 1-bit 
delay is incorporated into an output supply line of, for 
example, from the correction judging circuit CC to the 
binary full adder FA, in FIG. 4. 
A case where multiplication is carried out with the 

processing system of the present invention, will now be 
explained with reference to FIG. 5. FIG. 5 illustrates 
changes with time in information stored in the display 
register RX in a calculating process in the case of exe 
cuting the multiplication of 5 X 3 = 15. 

First, the contents of all the shift registers are cleared 
to 0 beforehand. Next, when the multiplicand 5 is set 
by means of a number setting keyjik not shown) of the 
calculator, it is inputted from an input terminal i (FIG. 
1) into and stored in the circulative memory circuit 
which the shift register RX, the correcting memory cir» 
cuit DM and the feedback line FL, constitute. Subse 
quently, a function keylzlis depressed, and the multi 
plier 3 is set by a number setting keyE]. Then, the mul 
tiplicand 5 is transferred from the register RX through 
the line FL, to the register Ry, and is circulated and 
held by the feedback path FL3. On the other hand, the 
multiplier 3 is stored, as in the foregoing setting of the 
multiplicand 5, in the circulative memory circuit con 
stituted of the shift register RX, the correcting memory 
circuit DM and the feedback path FL.,. The circulative 
memory circuit stores therein the ?rst or second oper 
and corresponding to eight digits. The remaining eight 
digits are held in the blank 0 state. 

Next, a calculation starting key (Elkey) is depressed, 
to initiate the calculation. Then, the multiplicand 5 set 
in the calculating register Ry is added to the informa 
tion of the second display register RXD through the 
adder AD three times. The addition is carried out in the 
period of time in which the timing pulse Sp shown in 
FIG. 2b is at T”. FIG. 5b illustrates the state in which, 
after the ?rst addition, an added result 5 is set in the 
display register Rxb. When the ?rst addition is thus exe 
cuted, l is subtracted from the multiplier 3 in RX”, and 
the information of RX, at LSD becomes 3——1=2. The 
subtraction for RX, is carried out by the information 
Dtl (refer to FIG. 1) for subtracting 1 as is generated 
in the period of time TL of the timing pulse shown in 
FIG. 2b, and through the adder AD. Thereafter, the 
multiplicand 5 in Ry is successively added to the infor 
mation in Rxb in the same way, until the information at 
LSD of RX, becomes 0. The situations are illustrated in 
FIGS. 50 and 5d. When the information of RX, becomes 
0, the calculation is stopped. The calculated result 15 
is shifted rightwards from Rxb to RX", and is set as in 
FIG. 5e. Thus, the multiplication is performed. In the 
case where the multiplier has many digits (at most eight 
digits), 1 is successively subtracted from the least sig 
ni?cant digit to the most signi?cant digit. In this case, 
the subtraction at each digit of the multiplier is carried 
out at LSD of RX“. By way of example, consider the 
case of the multiplication of 5 X 13 = 65. In a state in 
which the additions for 3 at the ?rst digit of the multi 
plier 13 have been completed (refer to FIG. 5d), the 
whole information in RX is shifted rightwards, and is set 
as in FIG. 6a. Thereafter, the addition for l at the sec 
ond digit of the multiplier is conducted as shown in 
FIG. 6b. In this manner, the calculation is performed 
while the information of the multiplicand at the respec 
tive digits in RX“ are successively shifted rightwards to 
the least signi?cant digit LSD of RX“. Upon completion 
of the calculation, the answer is set with the standard 
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at LSD of RM as illustrated in FIG. 60. With such mea 
sure, if the calculated result exceeds the most signi? 
cant digit MSD of RX“, part of the information of the 
calculated result can be also set in RX," and hence, 
over?ow is prevented. In the state before initiation of 
the calculation, it has been assumed that the second op 
erand is stored in the circulative memory circuit of the 
register Rx, while the ?rst operand is stored in the regis 
ter Ry. The calculation, however, may also be carried 
out with the positions of the ?rst and second operands 
exchanged. 

In case of performing division, processing is as below. 
By way of example, consider the case where the divi 
sion of 4 + 2 = 2 is executed. As in the foregoing case 
of the multiplication, in a state in which number setting 
keys and a function key have been depressed, the ?rst 
operand 4 is stored in the register Ry, while the second 
operand 2 is stored in the circulative memory circuit 
including the register RX. Next, the calculation starting 
key (ElKey) is depressed. Then, a shift instruction is 
?rst issued, so that the second operand 2 is shifted from 
the register RX through the line F L1 to the register Ry 
and is stored therein, while the ?rst operand 4 is shifted 
from the register Ry through the line FL, to the circula 
tive memory circuit composed of the register RX, adder 
AD and feedback line FL, and is storedtherein (FIG. 
7a). When a calculation starting instruction is subse 
quently issued to initiate the calculation, the dividend 
4 is transferred to the least signi?cant digit LSD of RX, 
as illustrated in FIG. 7b. The divisor 2 is successively 
subtracted from the information of LSD of RX”. FIG. 70 
shows a state in which the subtraction has been con 
ducted once, and in which an information (calculated 
result) I indicating the one subtraction is set (added) 
at LSD of RX“. In this manner, the subtractions are exe 
cuted between Rxb and Ry until the information of RX" 
becomes 0. In consequence, the answer 2 of the divi 
sion can be obtained at LSD of RX“ as shown in FIG. 
7d. In this case, the addition of l to the information of 
RM is effected from the input Dt, shown in FIG. 1. In 
the foregoing embodiments, the eight~digit register Ry 
is prepared for eight-digit numerical information. How 
ever, such modi?cation is possible that, in order to pre 
vent over?ow of an integral part or to discriminate the 
sign of a number, one more digit is added to make the 
memory capacity of the register Ry 9 digits, that the 
memory capacity of the circulative memory circuit in 
cluding the register RX is accordingly made 18 digits, 
and that a digit signal Dts is added to those Dt, — Dts. 

As described above, according to the present inven~ 
tion, the delay type full adder for binary-coded decimal 
signals is adopted. It forms the loop-like closed circuit 
jointly with the display shift register having a capacity 
integral times as large as that of the calculating shift 
register, and conducts additions in the series synchro 
nism system. Therefore, the system of the invention 
makes it unnecessary to employ a number of control 
ling gates between shift registers, as compared with a 
prior-art system shown in FIG. 8 in which the shift reg 
isters of equal capacities are arrayed in parallel. Fur 
ther, the use of the delay type binary-coded decimal 
adder makes it possible to constitute of a single line the 
line of the loop-like closed circuit which is formed by 
the display register RX, the delay type adder AD, a line 
a and the line FLz. A line b for the connection between 
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8 
the calculating register Ry and the adder AD can also 
be constituted of a single line. 
‘ Consequently, in accordance with the present inven~ 
tion, the number of controlling gate circuits to be con 
nected anteriorly and posteriorly to each shift register 
can be made small. The correction memory circuit DM 
for correcting a pure binary number to a binary-coded 
decimal number, and the circulating register for display 
can be combined into one unit. Therefore, the circuit 
arrangement can be made simple. In case of bringing 
the construction according to the present invention 
into the form of an integrated semi-conductor circuit, 
the above feature is very advantageous in the degree of 
integration and the arrangement of the respective ele 
ments. In addition, in conformity with the present in 
vention, the display register forms, along with the delay 
type adder, the loop-like closed circuit. Therefore, a 
predetermined position of the display register can be 
easily selected and controlled by the sector pulse. Pro 
cessed information signals from the adder AD (infor 
mation signals for display) can be successively set from 
the least signi?cant digit of the lower digit portion one 
of the series-connected display shift registers. There 
fore, the memory capacity for the display information 
signal can be made equal to the total capacity of the 
loop-like closed circuit. For example, in the case of the 
embodiment, a calculated result of at most 16 digits 
can be stored. In this case, when the number of digits 
of the indicating unit is eight, it is also allowed to con 
trol the lines FL5 and FL‘ in FIG. 1 by making use of 
the foregoing sector pulses Sp, so as to display the 
higher eight digits or the lower eight digits. Overflow 
due to multiplication processing etc. can be prevented 
in this way. 
Moreover, in conformity with the present invention, 

a calculated result to be displayed is circularly held by 
the loop-like closed circuit which includes the display 
register and the delay type adder. Therefore, it is not 
necessary to provide any special feedback path for the 
display register, and the dynamic display system can be 
easily adopted for the indicator unit (IN). More specifi 
cally, information is transmitted from the LSD part of 
the higher-digit display register R X), or that of the lower 
digit display register Rxa to the indicator in FIG. 1 
every digit by means of a gate controlled by every four 
bit time. Thus, dynamic display signals can be easily 
taken out. 

In this manner, with the digital processing system ac 
cording to the present invention, calculating processing 
such as multiplication and division can be easily exe 
cuted in the simple construction and using the binary 
coded decimal numbers. In accordance with the inven 
tion, the circulative register can have the length short 
ened in its joint use for the memory circuit for the bi 
nary-coded decimal number correction. In addition, 
over?ow can be aliminated with the resultant various 
advantages. 
Obviously, many modi?cations and variations of the 

present invention are possible in the light of the above 
teachings. It should therefore be understood that within 
the scope of the appended claims, the invention may be 
practiced otherwise than as speci?cally described. 
We claim: 
1. A digital processing system comprising a binary 

coded decimal full adder having two binary full adders 
and a correction detecting memory circuit arranged 
therebetween and serving to subject two information 
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inputs to addition and subtraction, the correction de 
tection memory circuit having a memory capacity, a 
?rst shift register having a ?xed memory capacity and 
having an output connected to an input of said binary 
coded decimal full adder, a second shift register having 
a memory capacity and having an output connected to 
another input of said binary-coded decimal full adder, 
means for connecting an output of said binary-coded 
decimal full adder with an input of said second shift 
register so as to form a loop~like circuit of said second 
shift register and said binary-coded decimal full adder, 
the total memory capacity of said second shift register 
and said detecting memory circuit being n times as 
large as said memory capacity of said ?rst shift register 
where n is an integer of at least _2', and means for actuat 
ing the binary-coded decimal full adder to de?ne a plu 
rality of predetermined positions of said second shift 
register, information signals at said predetermined po 
sitions of said second shift register and in said ?rst shift 
register being subjected to calculating and processing 
by‘ said binary-coded decimal full adder, and a calcu 
lated and processed information signal being circularly 
held in said loop-like circuit. 

2. A digital processing system according to claim 1, 
wherein said correction detection memory circuit 
means includes ?rst, second and third delay circuit 
means, correction judging circuit means, generator 
means, said ?rst full adder having an output connected 
to said ?rst delay circuit means and another output 
connected to said second delay circuit means and to 
said correction judging circuit means, said second 
delay circuit means having an output connected to a 
third input of said ?rst full adder which receives an out 
put from said ?rst shift register and an output from said 
calculating shift register means, said ?rst delay circuit 
means having an output connected to a ?rst input of 
said second full adder and an output connected to said 
correction judging circuit means, said correction judg 
ing circuit means having an output connected to the 
third input of said ?rst full adder and an output con 
nected to said generator means, said generator means 
having an output connected to a second input of said 
second full adder, said second full adder having an out 
put connected to said second shift register and an out 
put connected to an input of a gate circuit means, said 
gate circuit means adapted to receive a predetermined 
timing signal at another input thereof and having an 
output connected to said third delay circuit means, said 
third delay circuit means having an output connected 
to a third input of said second full adder. 

3. A digital processing system comprising binary 
coded decimal full adder means for subjecting two in 
formation inputs to at least one of addition and subtrac 
tion, said full adder means including circuit memory 
means having a ?xed memory capacity, display shift 
register means providing an output to one input of said 
full adder means and including ?rst and second series 
connected shift registers each having a memory capac 
ity, and calculating shift register means having a prede 
termined memory capacity, said calculating shift regis 
ter means receiving the output of said display shift reg 
ister means at an input thereof and providing an output 
to another input of said full adder means, the output of 
the full adder means being applied to an input of the 
second shift register and the output of the ?rst shift reg 
ister being applied to the one input of said full adder 
means so as to form a loop-like circuit for circulation 
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of information signals through the full adder means and 
the display shift register, the total memory capacity of 
said circuit memory means of said full adder means and 
said display shift register means being n times as large 
as the memory capacity of said calculating shift register 
means, where n is any integer greater than 1. 

4. A digital processing system according to claim 3, 
wherein the memory capacity of the ?rst display shift 
register is equal to the memory capacity of the calculat 
ing shift register means, and the memory capacity of 
the second display shift register is equal to the memory 
capacity of the ?rst display shift register minus the 
memory capacity of the circuit memory means of said 
full adder means. 

5. A digital processing system according to claim 3, 
wherein said binary-coded decimal full adder means 
includes ?rst and second binary full adders and correc 
tion detection memory circuit means connected there 
between, said correction detection memory circuit 
means including said circuit memory means. 

6. A digital processing system according to claim 5, 
further comprising display means for displaying the 
contents of said display shift register means. 

7. A digital processing system comprising binary 
coded decimal full adder means for subjecting two in 
formation inputs to at least one of addition and subtrac 
tion, said binary-coded decimal full adder means in 
cluding ?rst and second binary full adders and correc 
tion detection memory circuit means connected there 
between; display shift register means providing an out 
put to one input of said full adder means, said display 
shift register means including ?rst and second series 
connected shift registers; and calculating shift register 
means having a predetermined memory capacity, said 
calculating shift register means receiving the output of 
said display shift register means at an input thereof and 
providing an output to another input of said full adder 
means; the output of the full adder means being applied 
to an input of the second shift register and the output 
of the ?rst shift register being applied to the one input 
of said full adder means so as to form a loop-like circuit 
for circulation of information signals through the full 
adder means and the display shift register; said correc 
tion detection memory circuit means including first, 
second and third delay circuit means, correction judg 
ing circuit means, and generator means, said ?rst full 
adder having an output connected to said ?rst delay 
circuit means and another output connected to said 
second delay circuit means and to said correction judg 
ing circuit means, said second delay circuit means hav 
ing an output connected to a third input of said ?rst full 
adder, said ?rst full adder also receiving an output from 
said ?rst shift register and an output from said calculat 
ing shift register, said ?rst delay circuit means having 
an output connected to said second full adder and an 
output connected to said correction judging circuit 
means, said second full adder having an output con 
nected to said second display register and another out 
put connected to said third delay circuit means, said 
third delay circuit means having an output connected 
to an input of said second full adder and to an input of 
said correction judging circuit means, said correction 
judging circuit means having an output connected to 
said generator means, and said generator means having 
an output connected to another input of said second 
full adder. 
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8. A digital processing system comprising binary 
coded decimal full adder means for subjecting two in 
formation inputs to at least one of addition and subtrac 
tion, said full adder means having circuit memory 
means having a memory capacity, display shift register 
means including a ?rst and a second shift register con 
nected in series and having memory capacities, respec— 
tively, calculating shift register means having a memory 
capacity, ?rst means for supplying an output of said 
?rst shift register to an input of said full adder means, 
second means for supplying an output of said full adder 
means to an input of said second shift register, third 
means for supplying an output of said calculating shift 
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12 
register to another input of said full adder means, and 
fourth means for supplying an output of said ?rst shift 
register to an input of said calculating shift register and 
bypassing said full adder means. 

9. A system according to claim 8, wherein the mem 
ory capacity of said circuit memory means of said full 
adder means is 4 N1 bits, the memory capacities of said 
?rst shift register and said calculating shift register are 
both 4N2 bits and the memory capacity of said second 
shift register is 4(N2—N1) bits, where N1 and N2 are in 
tegers of at least one, and N2 > N‘. 
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