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MULTIPLEX DISPLAY SYSTEM 

BACKGROUND OF THE INVENTION 

I. Field of the Invention 
The invention relates generally to display systems 

and, more particularly, to multiplex techniques for 
such systems comprising a plurality of separately ener 

10 gizable illuminating display devices, such as segments 
comprising liquid crystal materials where the segments 
are so positioned with respect to each other, that when 
selectively illuminated, they form numerical or alpha 
numerical characters or symbols. 

2. Description of the Prior Art 
In prior art circuits numerical or alphanumerical 

characters to be displayed are addressed one character 
at a time. As the number of characters to be displayed 
increases, the scan frequency required to address the 
digits increases, thereby decreasing the duty cycle. 

In a display system employing liquid crystal displays, 
a problem arises as to the number of characters that 
may be displayed by prior art multiplex circuits. Liquid 
crystal materials have an inherent problem in that the 
molecules have a certain amount of inertia that has to 
be overcome. This limits the operating speed. There 
fore, if there were, for instance, 20 digits or 100 digits 
to be displayed, and each individual digit would have to 
be strobed one at a time, then the frequencies neces 
sary in order to operate such a liquid crystal display 
would be of such large magnitude that the display itself 
cannot respond. 
Other prior art circuits employ a "parallel" scheme 

for displaying characters in which each individual char 
acter to be displayed is controlled by a separate de 
coder. In this scheme the number of leads required to 
energize the display system is dependent upon the num 
ber of characters to be displayed and upon the number 
of segments to be energized. The “parallel" scheme re 
quires Sn + I leads (where S =the number of segments, 
n = the number of characters to be displayed and l is 
the lead common to a back plane drive). Hence, the 
number of leads required in this type of scheme is di 
rectly proportional to the number of characters to be 
displayed. For displays having a large number of digits, 
for instance, in excess of ten, because of the number of 
leads required, the cost of production may be prohibi 
tive. 
A need exists to develop a multiplex technique for 

reducing the number of required leads for energizing 
the display. 
A need also exists to develop a multiplex technique 

as a solution to the problems caused by frequency limi 
tations due to the use of liquid crytal materials. 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide an im 
proved multiplex system for visually displaying numeri 
cal or alphanumerical characters in response to a bi 
nary code data input signal. 
Another object of this invention is to provide a multi 

plex circuit which is suitable for manufacture in inte 
grated circuit form. 

Still another object of this invention is to provide a 
multiplex system which is capable of simultaneously se 
lecting for display identical numerical or alphanumeri 
cal symbols. 
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2 
A still further object is to provide a multiplex system 

which is adaptable to the use of ?eld effect liquid crys 
tal devices using a one-third select or four-level driving 
mechanism. 

BRIEF DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The system for displaying numerical or alphanumeri 
cal symbols is disclosed which is suitable for providing 
multiplexing of large numbers of numerical or alphanu 
merical characters to be displayed in a display system. 
The duty cycle of the multiplex circuit is held constant 
and is not a function of the number of characters dis 
played. The multiplex system or circuit includes a stor 
age means and a selection means for simultaneously se 
lecting for display identical numerical or alphanumeri 
cal symbols. The storage means has input terminals for 
receiving digital coded signals representing the numeri 
cal or alphanumerical symbols for storing the coded 
signals during a writing cycle. The selection means in 
cludes generator means for cyclically providing binary 
coded signals to the storage means during a display 
cycle for simultaneously selecting for display identical 
characters that are stored during the write cycle. The 
selection circuit also provides means for energizing 
storageless display materials for exhibiting the numeri 
cal or alphanumerical symbol on a visual display 
means. Various modi?cations of the multiplex circuit 
render it suitable for simultaneously selecting for dis 
play either identical characters or identical segments 
with the segments being correlated with respect to each 
other for forming numerical or alphanumerical sym 
bols. 
Other objects, features and advantages of the inven 

tion will be apparent from the following description 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. la is a block diagram of a multiplex circuit illus 
trating one embodiment of the invention. 
FIG. lb is a block diagram of one component of FIG. 

la. 
FIG. 1c is a partial block diagram and partial sche 

matic diagram of one component of FIG. Ib. 
FIG. 2a is a partial block and partial schematic dia 

gram of a second form of embodiment of the invention. 
FIG. 2b is a partial block and partial schematic dia 

gram of one component of FIG. 2a. 
FIG. 3a is an illustration of a seven segment numeri 

cal symbol display of FIG. la. 
FIG. 3b is an illustration of a I6 segment alphanu 

merical symbol display. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In order to provide a clear explanation, the invention 
is described hereinafter with reference to embodiments 
using a plurality of liquid crystal display devices. How 
ever, other display devices can also be used such as 
light-emitting diodes (LEDs) and incandescent and ?u 
orescent readouts. 
Referring to FIGS. la and lb there is shown a multi 

plex system according to one embodiment of the inven 
tion. A visual display system is illustrated comprising 
visual dispaly unit 18. Visual display unit 18 is shown to 
have a plurality of digit or characters for display in re 
sponse to a predetermined control signal being applied 
from a system source, not shown. 
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In a preferred form of the invention, the characters to 
be displayed consists of seven segments, and is illus 
trated in FIG. 3a. The segments are correlated with re 
spect to each other to form arabic numbers. The seven 
segments, 200, 202, 204, 206, 208, 210 and 212 are il 
luminated to form particular arabic numerals in re 
sponse to control signals generated by the multiplex 
circuit to be explained later. 
As is well known in the art, binary coded signals of 

four-bit lengths are applied to the multiplex circuit over 
leads 20, 22, 24 and 26. These coded signals are ap 
plied to memory system 10 to be multiplexed for visual 
display in arabic form. A shift register 12 is connected 
to memory register 10 for supplying timing pulses in 
synchronism with the applied binary coded signals for 
storing the single bits of coded signals in memory cir 
cuits comprising a plurality of four-bit latch circuits 8], 
corresponding to the number of characters to be dis 
played on visual display unit 18. Shift register 12 has a 
plurality of output terminals, as illustrated by leads S8 
— 64, corresponding to the number of memory circuits, 
for strobing the binary coded signals into the memory 
units in a sequential order. 
The memory register 10 is adapted to provide a plu 

rality of output terminals, as illustrated by leads 66 - 72 
for supplying turn-on signals to back plane drive 74, as 
will be explained later. Back plane drive 74 being well 
known in the art, receives the turn-on signals to ener 
gize the individual liquid crystal digits. 
The binary code generater 14 provides repititious bi 

nary coded signals of four-bit length to memory register 
10 and to decoder 16, respectively. The generated 
four-bit binary coded signals represent the numeral 
characters 0 - 9 and are applied to memory register 10 
and decoder 16 over leads 28 - 34 and 36- 42, respec 
tively. 
Decoder 16 comprises a BCD to seven segment de 

coder, well known in the art, and a segment driver for 
energizing the seven segment characters to be dis 
played on visual display unit 18. 
The multiplex technique and circuit, as illustrated in 

FIGS. la, lb and 1c eliminates or minimizes problems 
associated with multiplex techniques in which the dis 
play operation employs a serial or time share process. 
Instead of addressing the characters to be displayed 
one at a time, identical numerical characters can be 
strobed simultaneously for displaying these characters 
at the same instant of time as will hereinafter be ex 
plained. 
As illustrated in FIG. lb, memory register 10 is com 

prised of a plurality of storage registers, connected in 
parallel to the data input terminals of the multiplex cir 
cuit. Each storage register comprised of four-bit latch 
and comparator circuit 81. Each individual four-bit 
latch and comparator circuit 81, as shown in FIG. lc, 
includes a single bit latch ?ip-?op 82 which has two 
input terminals and a single output terminal. The out 
put terminal thereof is connected to one input terminal 
of an Exclusive OR circuit 84. The other input terminal 
of Exclusive OR circuit 84 is connected to binary code 
generator 14. The output terminal of Exclusive OR cir 
cuit 84 is connected to one of four input terminals of an 
AND circuit 80. The remaining three input terminals of 
AND circuit 80 are connected to similar Exclusive OR 
circuits individual to each of the single bit latch ?ip 
?ops 82 that comprise founbit latch comparator 81. 
The output terminal of AND circuit 86 is then con 
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4 
nected to one of a plurality of input terminals to back 
plane drive 74 over leads 66a — 72a. 

Shift register 12 is connected to each individual sin 
gle bit latch 82 through a plurality of output terminals 
as illustrated by leads 58 ~ 64. 
A description will be given to the operation of one 

embodiment of the invention, the construction of 
which is explained above. 

In operation, during a write cycle, numerical data is 
supplied by a source (not shown) sequentially in the 
order in which the numeric characters ar to be visually 
displayed. The data applied is in a coded form, such as 
a binary coded, four-bit length, signal. The binary 
coded signal representing numeric characters are ap 
plied over leads 20 - 26, in parallel, to the input termi 
nals of single bit latches 82 comprising a single four-bit 
latch and comparator circuit 81. 
As the numeric data reaches its proper digit, it is 

strobed into four-bit latch and comparator circuit 81 by 
means of timing pulses being applied to the second 
input terminals of the singlebit latches 82. The timing 
pulses are supplied by shift register 12, as illustrated, 
over leads 58 - 64. The timing pulses are applied to the 
input of the four-bit latch and comparator circuit 81 in 
synchronism with the arrival of the sequential numeri 
cal data over leads 20 — 26. In this way, the binary 
coded signals that represent a numeric character to be 
displayed at a particular location is strobed into the 
correct four-bit latch and is stored at the correct spatial 
location to be displayed later. Each single data bit of a 
four-bit length binary coded signal is then stored in the 
correct latch ?ip-?op 82 and provides an input signal to 
one input terminal of Exclusive OR circuit 84 con 
nected as described above. 
The write cycle continues until all of the numerical 

data to be displayed is stored in corresponding four-bit 
latches and comparators. During the write cycle, binary 
code generator 14 is disabled and display unit 18 is in 
a non-display mode. 

After the write cycle has been completed, a display 
cycle is inaugurated and binary code generator 14 is 
enabled. Binary code generator 14, well known in the 
art, cyclically generates binary coded signals of four-bit 
lengths representing the numeric characters 0 - 9. Bi 
nary generator 14 applies the coded signals over leads 
28 - 34 to Exclusive OR circuit 84 that is individual to 
each of the single bit latches 82, at a second input ter 
minal thereof. Exclusive OR circuit 84 compares the 
data stored in single bit latch 82 with the bit informa 
tion from binary code generator 14 and, if identical, 
provides a signal at the output tenninal thereof. 

In a like manner, all of the binary coded signals 
stored in a particular four-bit latch is compared with 
the generated binary code signal from binary code gen 
erator 14. If the binary code generated is identical to 
the binary code stored in the four-bit latch, four output 
signals are produced by the four Exclusive OR circuits 
84, which are then applied over leads 90 - 96 to AND 
gate 86 at input terminals thereof. AND gate 86, as is 
known, provides a signal at an output terminal thereof 
to back plane drive 74 for turning on the numerical 
character to be displayed. 
Assuming that there are identical binary coded sig 

nals stored in several of the plurality of four-bit latch 
and comparator circuits 8], each of the respective 
AND gates 86 will simultaneously provide turn-on sig 
nals in response to the generated binary code signals 
from binary code generator I4. Hence, identical nu 
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merical characters at displayed at the same time on vi 
sual display unit 18, as will be explained. 
Other identical numerical characters will be dis 

played sequentially as binary code generator 14 pro 
duces a binary code signal identical to the stored nu 
merical data in particular four-bit latch and compara 
tor circuits 8] during the cyclically production of bi 
nary coded signals. The operation for displaying other 
identical numerical characters is the same as that de 
scribed above. 
To visually display the characters, the cyclically pro 

duced binary coded signals from binary code generator 
14 are also applied, as illustrated, over leads 36, 38, 40 
and 42 to a BCD to seven segment decoder/driver l6. 
Decoder/driver 16 being known to the art decodes the 
four-bit length coded signal from generator 14 to pro 
vide signals for energizing the seven segment character 
as shown in FIG. 3a, in response to a tum-on signal 
being applied at the correct time from AND gates 86. 
The method for energizing segments uses a one-third 

select or four-level scheme. A detailed discussion of 
this scheme and the principle of operation appears in 
the article “Matrix-addressed Liquid Crystal Display” 
by C. H. Gooch and J. J. Low, J. Phys. D: Appl. Phys, 
Vol. 5, 1972. 
As described above, the invention provides an advan 

tage over prior art in that identical characters are si 
multaneously displayed. Prior art multiplex circuits ad 
dress the characters to be displayed one at a time. 
Whereas prior art circuits for display of a large number 
of characters may be limited by the scan frequency 
being non-compatible with the response time of liquid 
crystals, the embodiment of the invention discloses a 
technique whereby identical characters are displayed 
simultaneously which, therefore, relaxes the scan fre 
quency requirements. The duty cycle of the present in 
vention is ?xed, for any number (n) of characters to be 
displayed, at one-tenth (10 for the number of numeri 
cal digits). Prior art circuits require a duty cycle for the 
scan frequency to be l/n. 
A second embodiment of the invention is shown in 

FlGS. 2a and 2b in which either numerical or alphanu 
merical characters or symbols may be displayed using 
either seven segment or 16 segment characters, as illus 
trated in FIGS. 3a and 3b. 
The operation of the embodiment as illustrated in 

FIG. 2 is quite similar to the multiplex circuit and tech 
nique of the ?rst embodiment. Whereas in FIG. 1, iden 
tical numerical characters are displayed, FIG. 2 dis 
closes a technique in which identical segments are to be 
displayed simultaneously. 
During the write cycle, digital coded signals are sup 

plied by a source (not shown) that consists of seven or 
16 bits and each bit corresponds to a particular seg 
ment to be displayed. The digital signals are sequen 
tially applied to the multiplex circuit in the order to 
which the numerical or alphanumerical characters are 
to be spatially displayed on visual display units 116. 
The seven-bit or 16-bit data information is applied in 
parallel to a plurality of n-bit latching comparators 101 
over leads, as illustrated, 104 ~ 108. 
The n-bit latch and comparator circuit 101 includes 

either seven or 16 individual single latch ?ip—?ops 160, 
corresponding to the supplied digital signals. Single bit 
latch 160 is adapted to receive a timing pulse from reg 
ister 102 and a single bit of information from the digital 
signals applied from the source at input terminals 
thereof. FIG. 2b shows, for illustration, one of n (n 
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6 
equal to 7 or l6) latches 160 that comprise n-bit laltch 
and comparator circuit 101. The timing pulse and sin 
gle bit signals are applied to single latch 160 over leads 
122 and 124, respectively. Single bit latch 160 is con 
nected to one input terminal of AND gate 162 which is 
individual to each latch 160 comprising n-bit latch and 
comparator 101. A second input terminal of AND gate 
162 is provided to receive a signal from “one ofn” gen 
erator 110. 
The output of AND gate 162 is connected to one of 

a plurality of input terminals of OR gate 164. OR gate 
164 is individual to n-bit latch circuit 101 having a total 
number of input terminals corresponding to the AND 
gates, 162, that comprise n-bit latch and comparator 
circuit 101. An output signal is produced by OR gate 
164 in response to a signal from any of AND gate, 162, 
at an output terminal thereof for providing a “tum-on" 
signal to back plane drive US which is similar to back 
plane drive 74 of FIG. 1. The “tum-on" signal is used 
to energize particular segments of visual display unit 
1 l6 which are correlated with respect to each other to 
display either a numerical or alphanumerical character 
in accordance with the digital signals received from the 
data information source. The output signals from one 
of-n generator 110 are also supplied to segment drive 
114 for illuminating the segments that have received 
the “turn-on" signal from back plane drive 118. 
As described previously, for the embodiment of FIG. 

1, shift register 102 provides timing pulses in synchro 
nism with the digital signals applied over leads 104 - 
108 for strobing individual bit information from the ap 
plied digital signals into the correct n-bit latch 10] in 
order that correct segments may be illuminated in the 
order that they are to be displayed. 

In a like manner, as to the circuit described in FIG. 1, 
the write cycle continues until all of the n-bit latch and 
comparator circuits 10], contain the information, ei 
ther numerical or alphanumerical, to be displayed in 
visual form on visual display unit 116. 
As the write cycle concludes, a display cycle is inau 

gurated and one-of n generator 110 is enabled for pro— 
viding cyclically a one-of-seven or one-of-l6 code. In 
way of an example, for the case in which the 1 of 7 code 
is used, generator 110 has seven output terminals cor 
responding to the seven AND gates, 136, included in 
11-bit latch and comparator 101. The seven single data 
bits generated by the l of 7 code are applied to the plu 
rality of n-bit latch and comparators, 101, in parallel, 
over lead 136, shown for illustration. When the “logical 
l“ stored in a single bit latch 160 agrees with a “logical 
l" appearing on AND gate 162 provided by one-of-n 
generator 110 the output of OR gate 164 goes to a 
“logical l The “logical l ” from the output of OR gate 
164 activates the back plane of the particular character 
to be displayed. 
To visually display the segments, the cyclically pro 

duced l of 7 code from one-of-n generator 110 is ap 
plied as illustrated over leads I40 — 144 to segment 
drive 114. Segment driver 114, being well known to the 
art, provides the necessary energizing signals for illumi 
nating the segments of the visual display unit. The indi 
vidual characters are displayed and the segments that 
comprise them are shown in FIGS. 3a and 3b, respec 
tively. Hence, in response to identical signals being sup 
plied to n-bit latch and comparator l0], all identical 
segments will be simultaneously displayed. 
Thus, for a seven segment display the duty cycle of 

the scan frequency is now 1/7, and for a 16 segment 
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display the duty cycle is H16. 
in summary, a technique has been disclosed whereby 

identical characters or segments, correlated to form 
numeric or alphanumeric characters, are simulta 
neously strobed for being visually displayed. 
A distinct advantage over prior art multiplex circuits 

is provided by the embodiments of the invention. In 
prior art circuits in which the characters to be dis 
played are addressed one at a time, the number of char 
acters is limited due to the scan frequency required. 
That is, as the number of characters increases, the scan 
frequency must increase and, therefore, the duty cycle 
must decrease. Therefore, the maximum number of 
characters that may be displayed is limited by the re 
sponse time of the liquid crystal display. However, as 
disclosed in the preferred embodiments of the inven 
tion, the duty cycle of the scan frequency is held con 
stant, its value depending upon if identical characters 
or identical segments are simultaneously displayed, and 
is not a function of the number of characters to be dis 
played. 
Another advantage of the invention over prior art cir 

cuits is the reduction of leads required to energize the 
display. In the present form, the selected segments are 
energized in “parallel"from a single decoder. The num 
ber of leads required to activate the display system is 
now S + n in general (where S = the number of seg 
ments comprising the numerical or alphanumerical 
character and n = the number of characters to be dis 
played). As described earlier the number of leads re 
quired in prior art circuits are proportional to the for 
mula Sn + l. In way of a numerical example, assuming 
seven segment digits are to be illuminated, S = 7 for l0 
such digits (n = 10) prior art circuits would require at 
least 71 leads to provide the means for energizing all 
ten digits; the embodiments of the invention require 
only 17 leads. Hence, multiplex circuits of the inven 
tion can realize a severe savings in production cost. 
While the above detailed description has shown, de 

scribed and pointed out the fundamental novel features 
of the invention as applied to various embodiments, it 
will be understood that various substitutions and 
changes in the form and details of the circuits and 
methods may be made by those skilled in the art with 
out departing from the spirit of the invention. It is the 
intention, therefore, to be limited only as indicated by 
the scope of the following claims. 

I claim: 
1. A system for displaying numerical or alphanumeri 

cal symbols comprising in combination: 
means for applying predetermined binary coded sig 

nals representing numerical or alphanumerical 
symbols; 

storage means connected to said means for applying 
predetermined binary coded signals to receive said 
predetermined binary coded signals for storing 
each of said numerical or alphanumerical symbols 
to be displayed; 

selection means connected to said storage means for 
simultaneously selecting for display identical nu 
merical or alphanumerical symbols; and 

display means for visually exhibiting identical numer 
ical or alphanumerical symbols stored in said stor 
age means. 

2. The system according to claim 1 wherein said se 
lection means further includes means for selecting for 
display other unlike numerical or alphanumerical sym 
bols to be displayed by said display means. 
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8 
3. A multiplex circuit suitable for decoding binary 

coded signals for providing a display of a plurality of 
numerical or alphanumerical symbols comprising, in 
combination: 
means for applying ?rst predetermined binary coded 

signals representing numerical or alphanumerical 
symbols; 

storage means connected to said means for applying 
said predetermined binary coded signals to receive 
said predetermined binary coded signals for storing 
each of said binary coded signals representing nu 
merical or alphanumerical symbols; 

generator means for repeatedly providing a sequen 
tial set of binary coded signals representing numer 
ical or alphanumerical symbols; 

selection means connected to said storage means and 
to said generator means to receive said ?rst prede 
termined binary coded signals and said sequential 
set of binary coded signals for simultaneously dis 
playing identical numerical or alphanumerical sym 
bols; 

said selection means further including means for se 
lectin g for display other numerical or alphanumeri 
cal symbols; and 

display means for visually displaying said numerical 
or alphanumerical symbols. 

4. The multiplex circuit according to claim 3 wherein 
said ?rst predetermined binary coded and siad second 
predetermined binary coded signals comprise a se 
quence of four digital signals representing numerical 
symbols. 

5. The multiplex circuit according to claim 4 wherein 
said storage means includes in combination: 
a plurality of memory circuits corresponding to said 

plurality of numerical symbols to be displayed for 
receiving said ?rst predetermined binary coded sig 
nals comprising said sequence of four digital sig 
nals; 

timing means connected to said plurality of memory 
circuits for generating timing pulse signals and se 
quentially supplying said timing pulse signals to 
said memory circuits for rendering said memory 
circuits in a state for receiving saim ?rst predeter 
mined binary coded signals sequentially. 

6. The multiplex circuit according to claim 5 wherein 
each of said memory circuits include in combination 
four single-bit latch ?ip-?ops. 

7. The multiplex circuit according to claim 6 wherein 
said selection means further includes in combination: 
comparator means individual of each of said single 

bit latch ?ip‘?ops of said each memory circuit for 
comparing said ?rst predetermined binary coded 
signal and said second predetermined binary coded 
signal and providing a control signal at an output 
terminal thereof in response to said ?rst and said 
second predetermined binary coded signals being 
identical; and 

gating means individual to each of said memory cir 
cuits connected to each of said comparator means 
comprising each of said memory circuits to receive 
said control signal from each of said comparator 
means for supplying a tum-on signal to said display 
means in response to each of said comparator 
means supplying a control signal to said gating 
means. 

8. The multiplex circuit according to claim 7 wherein 
said display means includes in combination: 
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a back plane drive means connected to each of said 
gating means to receive said control signals; 

decoder means connected to said generating means 
to receive said sequential set of binary coded sig 
nals for providing an illuminating control signal; 

a plurality of segments connected to said decoder 
means and illuminated when energized and corre 
lated with respect to each other to display said plu 
rality of numerical symbols; 

said segments being illuminated in response to re 
ceiving said gating control signal and said illumi 
nating control signal for visually exhibiting said nu 
merical symbols. 

9. The multiplex circuit according to claim 8 wherein 
said plurality of segments corresponding to an individ 
ual numerical symbol includes seven segments ar 
ranged in the form of an arabic FIG. 8. 

10. A multiplex circuit suitable for decoding binary 
coded signals for providing a display of a plurality of 
numerical or alphanumerical symbols comprising, in 
combination: 
means for applying ?rst predetermined binary coded 

signals representing numerical or alphanumerical 
symbols; 

storage means connected to said means for applying 
said predetermined binary coded signals for storing 
each of said binary coded signals representing nu 
merical or alphanumerical symbols; 

generation means for repeatedly providing a sequen 
tial set of binary coded signals; 

selection means connected to said storage means and 
to said generator means to receive said ?rst prede 
termined binary coded signals and said sequential 
set of binary coded signals for simultaneously dis 
playing identical segments corresponding to each 
of said plurality of numerical or alphanumerical 
symbols to be displayed; 

said selector means further including means for se 
lecting for display other segments corresonding to 
numerical or alphanumerical symbols to be dis 
played; and 

display means for visually displaying said numerical 
or alphanumerical symbols. 

1]. The multiplex circuit according to claim 3 
wherein said ?rst predetermined binary coded signals 
and said second predetermined and repeating binary 
coded signals comprise a sequence of seven digital sig 
nals representing numerical symbols. 

12. The multiplex circuit according to claim 10 
wherein said storage means includes in combination: 
a plurality of memory circuits corresponding to said 

plurality of numerical symbols to be displayed to 
receive said ?rst predetermined binary coded sig 
nals comprising said sequence of seven digital sig 
nals; and 

timing means connected to said plurality of memory 
circuits for generating timing pulse signals and se 
quentially supplying said timing pulse signals to 
said memory circuits for rendering said memory 
circuits in a state for receiving said ?rst predeter 
mined binary coded signals sequentially‘ 

13. The multiplex circuit according to claim 1] 
wherein each of said memory circuits include in combi 
nation seven single-bit latch ?ip-flops, each of said sin< 
gle-bit latch flip-?ops receiving one digital signal of 
said sequence of seven digital signals for providing a 
segment control signal at an output terminal thereof. 

10 
14. The multiplex circuit according to claim 12 

wherein said selection means further includes in combi 
nation: 

?rst gating means individual to each of said single-bit 
latches and connected to said generating means to 
receive said segment control signal and said se— 
quential set of binary coded signal for gating said 
segment control signal to an output terminal 
thereof in response to said segment control signal 

10 and said sequential set of binary coded signal being 
identical; 

second gating means individual to each of said mem 
ory circuits connected to said output terminal of 

15 each of said gating means to receive said segment 
control signal for providing a turn-on signal to said 
display means for illuminating said predetermined 
numerical symbol. 

15. The multiplex circuit of claim 13 wherein said 
display means includes in combination: 

a back plane drive means connected to each of said 
second gating means to receive said turn-on sig' 
nals; 

driver means connected to said generating means to 
receive said sequential set of binary coded signals 
for providing an illuminating control signal; 

a plurality of segments connected to said driver 
means being illuminated when energized and said 
segments being correlated with respect to each 
other to display said numerical symbols; and 

said segments being illuminated in response to re 
ceiving said turn-on signal and said illuminating 
control signal for viaually displaying said numerical 
symbols. 

16. The multiplex circuit according to claim 10 
wherein said first predetermined binary coded signals 
and said sequential set of binary coded signals comprise 
a sequence of 16 digital signals representing numerical 
and alphanumerical symbols. 

17. The multiplex circuit according to claim 15 
wherein said storage means includes in combination: 
a plurality of memory circuits corresponding to said 

plurality of numerical or alphanumerical symbols 
to be displayed to receive said ?rst predetermined 
binary coded signals comprising said sequence of 
16 digital signals; and 

timing means connected to said plurality of memory 
circuits for generating timing pulse signals and se 
quentially supplying said timing pulse signals to 
said memory circuits for rendering said memory 
circuits in a state for receiving said ?rst predeter 
mined binary coded signals sequentially. 

18. The multiplex circuit according to claim 16 
wherein each of said plurality of memory circuits in 
clude in combination l6 single-bit latches, each of said 
latches receiving one of said digital signals of said se 
quence of said 16 digital signals for providing a seg 
ment control signal at an output tenninal thereof. 

19. The multiplex circuit of claim 17 wherein said se 
lection means further includes in combination: 
?rst gating means individual to each of said single-bit 

latches and connected to said generating means to 
receive said segment control signal and said se 
quential set of binary coded signals for gating said 
segment control signal to an output terminal 
thereof in response to said segment control signal 
and said sequential set of coded signals being iden 
tical; 
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second gating means individual to each of said mem- driver Inca“? c?nnected to Said gfmcrating me?!“ to 
or circuits Connect d t .d t t t . l f receive said sequential set of binary co ed signals 

y _ _ e 0 Sa' CUP“ Frmma 0 for providing an illuminating control signal; 
the said ?rst gating means to receive said segment a plurality of segments connected to said driver 
control signal for providing a turn-on signal to said 5 mcans ‘"Pmmated when Fnerglzed and 531d 538' 
display means for illuminating said predetermined men.“ bemg Fun-date‘? with respect to aid‘ ether 

_ _ to dlsplay said numerical or alphanumerical sym 
numerlcal or alphanumerical symbol. bols; and 

20. The multiplex circuit of claim 18 wherein said saidsegments being illuminated in responseto re 
display means includes in combination: m ceivmg said turn-on signal and said lllumlnatlng 

control signal for visually displaying said numerical 
or alphanumerical symbols. 

second gating means to receive said turn-on signal; * * * * * 

a back plane drive means connected to each of said 
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