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57) ABSTRACT 
A portable electronic memorandum device has a mem 
ory for storing character data items. When a switch is 
operated, all the address areas of the memory are desig 
nated so as to sequentially read out all the character 
data items stored therein. All the character data items 
are then sequentially displayed on a display. After all 
the character data items stored in all the address areas 
are sequentially displayed on the display, the address of 
the memory is updated by the operation of switches, 
thus performing an edit operation of the character data 
tes, 
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PORTABLE ELECTRONIC MEMORANDUM 
DEWICE 

Matter enclosed in heavy brackets II appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 
This invention relates to a portable electronic memo 

randum device comprising a data memory which can 
electronically read/write character data items such as 
telephone numbers, addresses, schedules and the like. 
Modern electronic watches and small electronic cal 

culators can store character data items such as names, 
telephone numbers, addresses, schedules, and the like 
by means of a data input means from a keyboard in 
addition to its original function. A desired character 
data item can be read out for display. 
For example, a device disclosed in U.S. Pat. No. 

3,999,050 has a keyboard consisting of letter, numerial, 
and function keys and stores a name, a telephone num 
ber and a time to call in a data memory by means of the 
above keys. When it is the time to make a predeter 
mined call, the name and telephone number to call are 
displayed on a display unit. 
Another prior art device disclosed in U.S. Pat. No. 

4,117,542 comprises a keyboard consisting of keys for 
designating letters, numerals and functions, and stores 
telephone numbers, street addresses, appointments, an 
agenda and the like in a data memory means. When 
letters representing a desired name are keyed in, the 
telephone number and the address of the corresponding 
person are read out from the data memory means so as 
to display them on a display unit. 

In these prior art devices, the data is written/read 
from the data memory by operation of the keys on the 
keyboard, resulting in a complex input/output circuit 
configuration. Therefore, it is difficult to apply these 
techniques to small electronic equipment, such as wrist 
watches. 

SUMMARY OF THE INVENTION 

The present invention has been made in consideration 
of the above drawbacks of the prior art, and has as its 
object to provide a portable electronic memo random 
device which can simplify input/output operations of 
telephone numbers, names, messages and the like and an 
input/output circuit therefor, and which can be applied 
to small electronic equipment such as a wristwatch. 

In order to achieve the above object according to the 
present invention, there is provided a portable elec 
tronic memorandum device comprising input means for 
inputting a character data item including at least charac 
ter data; character data item storing means, having a 
plurality of address areas, for storing in the respective 
address areas the character data items inputted by the 
input means; switching means operative for reading the 
character data item stored in the character data item 
storing means so as to display it; character data item 
read out control means for sequentially designating all 
the address areas of the character data item storing 
means every time the switching means is operated so 
that all the character data items stored in the respective 
address areas are sequentially read out; optical display 
ing means for sequentially displaying the character data 
items read out by the read out control means; and ad 
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dress designation changing means for sequentially des 
ignating the address areas in which the character data 
items are stored when the switching means is operated 
again after all the address areas in which the character 
data items are stored are designated by said switching 
means and all the character data items have been dis 
played on the optical displaying means. With the above 
arrangement, the portable electronic memorandum de 
vice according to the present invention can write/read 
a character data item such as a name by a sequential 
address designation to/from a character data item mem 
ory with a simple key operation, and an input/output 
circuit can also be simplified. For this reason, the device 
can be applied to small electronic devices, such as a 
wristwatch. Furthermore, when the character data item 
is read, only the character data item stored need be 
retrieved. Thus, when the retrieval operation of the 
character data item to be read ends, even if the remain 
ing memory areas are present, an extra sequential re 
trieval operation is not performed, and the address des 
ignating operation can be switched to designate the first 
address at which the character data item is stored, thus 
simplifying the retrieval operation. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view showing an electronic wrist 
watch to which the present invention is applied; 

FIG. 2 is a view showing an arrangement of a display 
unit 1 shown in FIG. 1; 

FIG. 3 is a block circuit diagram of the electronic 
wristwatch shown in FIG. 1; 

FIG. 4 is a block circuit diagram showing in detail a 
switching unit 22 and a switching control 16 shown in 
FIG. 3; 

FIG. 5 is a block circuit diagram showing in detail a 
data memory 15; 

FIG. 6 shows a memory map of a RAM 41 shown in 
FIG. 5; 
FIGS. 7A to 7C are representations for explaining 

changes in the display states of the display unit by the 
operation of a switch S1; 

FIGS. 8A and 8B are representations showing dis 
play states of a hyphen on the display unit; 

FIG. 9 is a view showing an arrangement according 
to another embodiment of the present invention for 
executing various functions by means of a ROM storing 
a microprogram; 

FIG. 10 is a view of an arrangement showing a RAM 
111 in FIG. 9; 
FIG. 11 is a general flow chart of the circuit shown in 

FIG. 9; 
FIGS. 12A and 12B together show a flow chart of a 

write operation in the circuit shown in FIG. 9; 
FIG. 13 is a flow chart of a read operation in the 

circuit shown in FIG. 9; 
FIG. 14 is a representation showing changes in dis 

play states on the display unit in accordance with a 
switching operation between timepiece and memory 
modes; 
FIG. 15 is a representation showing changes in dis 

play states on the display unit in the write mode and 
FIG. 16 is a representation showing changes in dis 

play states on the display unit in the read mode. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

An embodiment of the present invention will be de 
scribed with reference to the accompanying drawings. 
FIG. 1 is a plan view of an electronic wristwatch with 
a data memory function. Push-button switches S1 to S4 
are provided at two side portions of a watch casing. A 
liquid crystal display unit 1 is provided on the upper 
surface of the watch casing, and push-buttons switches 
S5 and S6 are provided below the display unit 1. 
The display unit 1 has an arrangement shown in FIG. 

2. The display unit 1 comprises a matrix display portion 
1A having 6 digits each consisting of (5x5) dots at an 
upper portion thereof, a sub digital display portion 1B 
of 6-digit 8-segment displays at an intermediate portion 
thereof, a main digital display portion 1C of 6-digit 
8-segment displays at a lower portion thereof, and an 
alarm ON mark 1D, 
A circuit configuration will be described hereinafter 

with reference to FIGS. 3 to 5. FIG. 3 is a block circuit 
diagram of the overall electronic watch. A reference 
clock signal generated from an oscillator 11 is supplied 
to a frequency divider/timing signal generator 12. The 
generator 12 supplies a 1P/1s signal (timing clock) to a 
time counter 13, and also supplies a display timing signal 
a to a display controller 14. Furthermore, the generator 
12 supplies a timing signal b to a data memory circuit 15 
and a switching controller 16. The time counter 13 
counts the 1P/1s signal so as to obtain time data of hour, 
minute, second and data of year, month and day. The 
time and date data obtained is supplied to the display 
controller 14 through a gate circuit 17 so as to be con 
verted into display data. Thereafter, the display data is 
supplied to the display unit 1 and displayed. The time 
data obtained by the time counter 13 is also supplied to 
an alarm circuit 18. When the alarm circuit 18 detects 
the coincidence between preset alarm time data and the 
time data supplied from the time counter 13, it supplies 
an alarm signal to an alarm unit 19, thereby generating 
an alarm. The alarm time data is supplied to the display 
controller 14 through a gate circuit 20 so as to be con 
verted into display data. The display data is thereafter 
supplied to the display unit 1 to be displayed thereon, 
The data memory circuit 15 can store name and tele 
phone number data. Data read out from the data mem 
ory circuit 15 is supplied to the display controller 14 
through a gate circuit 21 to be converted into display 
data, and thereafter is supplied to the display unit 1 to be 
displayed thereon. When the circuit 15 is selected, a 
signal 15a is generated from the circuit 15 as a display 
control signal and is supplied to the display controller 
14 as will be described later, The switching controller 
16 receives a switching signal generated from the 
switching unit 22 having the above-mentioned switches 
S1 to S6. The controller 16 supplies a time correction 
signal c, an alarm setting signal d, and a data set/read 
signal e to the counter 13, the alarm circuit 18 and the 
data memory circuit 15, respectively. The controller 16 
also supplies a gate control signal f to the gate circuits 
17, 20 and 21 so as to selectively enable them. 

FIG, 4 shows a configuration of the switching unit 22 
and the switching controller 16 in detail. In the switch 
ing unit 22, the switch S1 is a mode switch for selec 
tively switching a timepiece mode for displaying a con 
tent of the counter 13, a telephone number display mode 
for displaying a content of the data memory circuit 15, 
and an alarm time display mode for displaying a content 
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4. 
of the alarm circuit 18. The switch S2 is provided for 
setting or releasing a correction (set) mode of the data in 
the above three modes. The switch S3 is a digit selec 
tion switch for selecting digits to be corrected or set in 
the correction (set) mode. The switch S4 is an incre 
ment switch for incrementing a content of the selected 
digit by one. Furthermore, the switches S5 and S6 are 
used for sequentially accessing name and telephone 
number data stored in the data memory circuit 15 in the 
telephone number display mode. The switch S5 is a +1 
switch for accessing forward, i.e., accessing the next 
telephone number data. The switch S6 is a (-1) switch 
for accessing backward, i.e., accessing the previous 
telephone number data. Thus, outputs from the 
switches S1 to S6 cause corresponding one-shot circuits 
23 to 28 in the switching controller 16 to generate pulse 
signals. The pulse signal from the circuit 23 is supplied 
to a mode selector 29. The selector 29 selects one of the 
timepiece mode, the telephone number display mode 
and the alarm time display mode in correspondence 
with bits 1 to 3 of the signal. Thus, the selector 29 gener 
ates one of the signals 29a to 29c as th gate control signal 
f so as to enable one of the gate circuits 17.20 and 21. A 
bit 1 output from the selector 29 is supplied to AND 
gates 30 to 32, a bit 2 output is supplied to AND gates 
36 to 40, and a bit 3 output is supplied to AND gates 33 
to 35, respectively. A pulse signal from the one-shot 
circuit 24 is supplied to a T input terminal of a trigger 
flip-flop (T-FF) 9 and its output is inverted. A Q output 
of the T-FF9 is supplied to the AND gates 30, 33 and 
36. Furthermore, an output pulse from the one-shot 
circuit 25 is supplied to the AND gates 31, 34 and 37, an 
output pulse from the one-shot circuit 26 is supplied to 
the AND gates 32, 35 and 38, an output pulse from the 
one-shot circuit 27 is supplied to the AND gate 39 and 
an output pulse from the one-shot circuit 28 is supplied 
to the AND gate 40. The outputs from the AND gates 
30 to 32 are the time correction signals c described 
above. An output c1 from the AND gate 30 is a signal 
for enabling the time correction state, an output c2 from 
the AND gate 31 is a digit selection signal and an output 
c3 from the AND gate 32 is a correction signal for 
incrementing a content of the selected digit. Similarly, 
the outputs from the AND gates 33 to 35 are the alarm 
set signals d described above. An output d1 from the 
AND gate 33 is a signal for enabling the alarm setting 
state, an output d2 from the AND gate 34 is a digit 
selection signal, and an output d3 from the AND gate 
35 is a set signal for incrementing a content of the se 
lected digit. The outputs from the AND gate 36 to 40 
and the bit 2 output from the mode selector 29 are data 
set/read signals e. The bit 2 outpt el from the mode 
selector 29 is a data read signal in the telephone number 
display mode, an output e2 from the AND gate 36 is a 
signal for enabling the setting of the name and telephone 
number data, an output e3 from the AND gate 37 is a 
digit selection signal, an output 34 from the AND gate 
38 is a set signal for incrementing a content of the se 
lected digit, an output e5 from the and gate 39 is a read 
signal for reading data forward, an output e6 from the 
AND gate 40 is read signal from reading data back 
ward. 
A configuration of the data memory circuit 15 will be 

described with reference to FIG. 5. A random-access 
memory (RAM) 41 constitutes the data memory and has 
a structure shown in FIG. 6. Each digit address region 
of the RAM 41 comprises a character data storing por 
tion which can store six letters and a numerical data 
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storing portion which can store 12 numerals. The name 
data is stored in the character data storing portion and 
the telephone number data is stored in the numerical 
data storing portion. A row address of the RAM 41 is 
designated by count data of an address counter 42, and 
data write/read operations are carried out with respect 
to the designated address. The address counter 42 con 
sists of an up/down counter. When the signal e5 is sup 
plied to the counter 42 through an counter 42 through 
an OR gate 43, the count of the counter 42 is incre 
mented by one, and when the signal e6 is supplied 
thereto, the count is decremented by one. The (name 
and telephone number) data read from the RAM 41 is 
transferred to a buffer 45 through an AND gate 44. In 
this case, the AND gate 44 is enabled when the signal e5 
or e6 is supplied thereto through an OR gate 46. The 
AND gate 44 is also enabled when the signal e1 is sup 
plied to a rising detector 47 and a one-shot pulse gener 
ated synchronously with the rising of the signal e1 is 
supplied thereto through the OR gate 46. The buffer 45 
can store name and telephone number data, and has a 
6-digit character data storing portion 45a for storing the 
name data and a 12-digit numerical data storing portion 
45b for storing the telephone number data. Thus, the 
data written in the buffer 45 is supplied to the display 
unit 1 through the gate circuit 21 to be displayed 
thereon. 
The signal e2 enables AND gate 48 to 50 so as to 

allow the AND gates 48 and 49 to generate the signal e4 
and the AND gate 50 to generate the signal e3, respec 
tively. The output from the AND gate 48 is supplied to 
a character generator 51, and the output from the AND 
gate 49 is supplied to a numerical data generator 52. The 
generator 51 sequentially generates one of the letters 
"A" to "Z" every time the signal e4 is supplied from the 
AND gate 48, The generator 52 sequentially generates 
one of the numerals "0" to "9" every time the signal e4 
is supplied from the AND gate 49. The output from the 
AND gate 50 is supplied to a digit selector 53. The 
selector 53 selects a digit of the buffer 45, and sequen 
tially generates a digit selection signal every time the 
signal e3 is supplied from the AND gate 50 so as to 
enable one of the corresponding AND gates 54a 1 to 
54a6 and 54b1 to 54b12. The AND gates 54a1 to 54a6 
correspond to respective digits in the character data 
storing portion 45a of the buffer 45 and transfer the 
character data generated from the character data gener 
ator 51 to the corresponding digits of the buffer 45. The 
AND gates 54b 1 to 54b12 correspond to respective 
digits of the numerical data storing portion 45b of the 
buffer 45 and transfer the numerical data generated 
from the numerical data generator 52 to the correspond 
ing digits of the buffer 45. Contents of the buffer 45 are 
supplied not only to a data empty detector 55 and an 
error data detector 56 but also to a comparator 58 
through an AND gate 57. The detector 55 detects pre 
sence/absence of the data corresponding to the respec 
tive digits of the buffer 45, and generates a detection 
signal corresponding to each digit of the buffer 45 as the 
display control signal 15a mentioned above. When the 
display control signal 15a is supplied to the display 
controller 14, the controller 14 causes sub and main 
digital display portions 1A and 1B of the display unit 1 
to display hyphens on the display digits corresponding 
to the data empty digits in the numeral data storing 
portion 45b of the buffer 45. When the detector 55 de 
tects that none of the digits of the buffer 45 has data, it 
generates a signal G. The signal G enables an AND gate 

6 
59 which generates the signal e5 which is supplied to a 
clear terminal of the address counter 42 through an OR 
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gate 60. The data error detector 56 checks if the data 
written in the buffer 45 is data of a predetermined for 
mat. The detector 56 detects the date of the predeter 
mined format such as telephone number data which 
does not start "O" (in Japan, the telephone numbers start 
from "0"), name data which consist of six "A's, and the 
like. When error data is detected, the detector 56 gener 
ates a signal of high level (logic level "1") which is 
supplied to the AND gate 57 through an inverter 61. 
The signal e2 is also supplied to a falling detector 62. 

The falling detector 62 generates a one-shot pulse in 
synchronism with the falling of the signal e2. The out 
put pulse from the detector 62 is supplied to the clear 
terminal of the address counter 42 through the OR gate 
60 and is also supplied to an S input terminal of a SR 
flip-flop (SR-FF) 63. A Q output from the SR-FF 63 
enables an AND gate 64 which generates a signal of 16 
Hz. The 16-Hz signal from the AND gate 64 is supplied 
to the address counter 42 through the OR gate 43, 
thereby incrementing a content thereof by one. The 
16-Hz signal is supplied to the RAM 41 as read com 
mand signal and is supplied to the comparator 58 as an 
operation command signal. The comparator 58 com 
pares the data sequentially read from the RAM 41 with 
the data from the buffer 45, in accordance with the 
16-Hz signal. In this case, the comparator 58 compares 
six-character name data from the RAM 41 with that 
from the buffer 45 so as to sort the content of the RAM 
41 into alphabetical order. In other words, the compara 
tor 58 performs an edit operation so that names are 
sorted into those having "A" as the first character and 
those having "Z" as the first character. In the case of 
names having the same first character, they can be 
sorted into alphabetical order from the second charac 
ter. For this reason, when data from the buffer 45 has a 
lower alphabetical order than that from the RAM 41, 
the comparator 58 transfers the data to the RAM 41 
again. When the comparator 58 detects the data from 
the buffer 45 having the upper alphabetical order than 
that from the RAM 41, it transfers the data to the RAM 
41. When the content of the address counter 42 is at the 
final address, an end signal E is supplied to an Rinput 
terminal of the SR-FF 63. The 16-Hz signal from the 
AND gate 64 is supplied to the display controller 14 as 
the display control signal 15a is described above. In this 
case, the display controller 14 makes the matrix display 
portion 1A of the display unit 1 perform a predeter 
mined display representing the edit operation, 
Operation of the embodiment will be described here 

inafter. FIGS. 7A to 7C are views showing changes in 
display states in accordance with the operation of the 
switch S1. When a signal 29a is generated from the 
mode selector 29, since the gate circuit 17 is enabled, the 
content of the counter 13 is supplied to the display unit 
1 to be displayed. In this manner, the timepiece mode in 
which the content of the counter 13 is displayed on the 
display unit 1, a current time, for example, Sep. 28th, 
1983, Wednesday, 10 (hours); 58 (minutes) 50 (seconds) 
PM as shown in FIG. 7A is displayed on the display 
unit 1. In the normal timepiece mode, when the switch 
S1 is depressed once, the mode selector 29 generates a 
signal 29a, thereby enabling the gate circuit 20. Thus, 
the display mode is switched to the telephone number 
display mode in which the data read out from the data 
memory circuit 15 is displayed. In the telephone num 
ber display mode, the switching controller 16 generates 
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the signal e1 which is supplied to the data memory 
circuit 15. Then, in the circuit 15 the rising detector 47 
generates the one-shot pulse in synchronism with rais 
ing the signal e1, thereby enabling the AND gate 44. As 
a result, the data from the RAM 41 designated by the 5 
address counter 42 is written in the buffer 45, and there 
after is supplied to the display unit 1 through the gate 
circuit 21 so as to be displayed, e.g., as shown in FIG. 
7B. The name data of 6 characters is alphabetically 
displayed on the 6-digit matrix display portion 1A, and 10 
the telephone number data is digitally displayed on the 
sub and main digital display portions 1B and 1C of 12 
digits. In this case, when the desired name data cannot 
be obtained, the switch S5 or S6 is depressed. Since the 
RAM 41 stores the name data in alphabetical order, it is 15 
determined that if the desired name data is stored after 
or before the current displayed name data with refer 
ence thereto. If the desired name data is stored after the 
current name data, the switch SS is operated, and if 
before the current data, the switch S6 is operated. In the 20 
telephone number display mode, when the switch S5 or 
S6 is operated, the switch controller 16 generates the 
signal e5 or e6 in response to the operation of the corre 
sponding switch so as to increase or decrease the con 
tent of the address counter by one and to enables the 25 
and gate 44. Thus, the subsequent or preceding tele 
phone number data is read out from the RAM 41 and is 
displayed. Every time the switch S5 or S6 is operated, 
the address of the RAM 41 is increased or decreased by 
one and the subsequent or preceding telephone number 30 
data is sequentially displayed. Therefore, the switch S5 
or S6 is operated until the desired name data is dis 
played. When the next address of the RAM 41 is desig 
nated by operating the switch S5 and when the address 
at which no data is stored (empty address) is designated 35 
first, the data empty detector 55 detects that all the 
digits have no data and generates the signals 15a and G 
in response to this. As a result, hyphens are displayed on 
all the digits (12 digits) of the sub and main digital dis 
play portions 1B and 1C, as shown in FIG. 8A. Simulta- 40 
neously, the AND gate 59 is enabled by the signal G. In 
this state, when the switch S5 is depressed once more, 
the address counter 42 is cleared to "00000'. As a result, 
the start address of the RAM 41 at which the character 
and numerical data of, e.g., "AOKI 0552-41-628" is 45 
stored is designated. Therefore, since the first page at 
which the data is stored is displayed after the hyphens 
are displayed on all the display digits (i.e., empty page 
display), the empty page display can serve to clearly 
divide the first and last pages. 50 

In the telephone number display mode, when the 
switch S1 is depressed once, the mode selector 29 gen 
erates the signal 29c so as to enable the gate circuit 20. 
Thus, the alarm time data and the message data for the 
alarm time are read out from the alarm circuit 18 and 55 
are displayed. FIG. 7C shows the display state in the 
alarm time display mode. When the switch S1 is de 
pressed once more, the display mode returns to the 
timepiece mode, as shown in FIG. 7A. 
The operation for setting or correcting the telephone 60 

number data will be described. In the telephone number 
display mode, the switch S2 is operated so as to set the 
T-FF 9 of the switching controller 16. Since the con 
troller 16 generates the signal e2, the AND gates 48 to 
50 are respectively opened in the data memory circuit 65 
15. In this state, when the switch S3 is depressed first, 
the content of the digit selector S3 is updated by the 
signal e3. After selecting the digit to be set, when the 

switch S4 is operated, the signal generated in response 
to the operation of the switch S4 is supplied to the 
character data generator 51 and the numerical data 
generator 52. Assuming that the first to sixth digits of 
the buffer 45 are selected one of characters "A" to 'Z' 
is written in alphabetical order in one of the selected 
digits every time the switch S4 is operated. Assuming 
that the seventh to 18th digits are selected, one of the 
numeras "0" to "9" is written in one of the selected 
digits every time the switch S4 is operated. In this case, 
since the data written in the buffer 45 is sequentially 
displayed, the display content can be visually observed. 
So, the switch S4 can be depressed until the desired 
character or numeral data is displayed. The data written 
in the buffer 45 is supplied to the data empty detector 55 
which checks the presence/absence of the data. Thus, 
the signal 15a corresponding to the data empty digit is 
generated and is supplied to the display controller 14. 
Now assuming that the telephone number data is being 
written and the last two digits are not set, hyphens are 
displayed on the digits corresponding to the data empty 
digits, as shown in FIG. 8B. In this manner, a user can 
confirm that the last two digits must be set. Before 
setting the telephone number data in the buffer 45, since 
hyphens are displayed on all the digits of the digital 
display portions in the same manner as in the empty 
page display of FIG. 8A, the number and positions of 
the digits to be set are clear. This results in convenience 
when data such as telephone number data is set to be 
divided at predetermined positions when the data is set 
to be divided at predetermined digits so as to allow easy 
reading at a later time. 

In this manner, when setting the operation of the data 
in the buffer 45 is completed, the switch S2 is operated 
again. The output of the T-FF 9 is inverted and the 
signal e2 goes to the low level (logic level "0"). AS a 
result, since the one-shot pulse is generated from the 
falling detector 62, the content of the address counter 42 
is cleared to "00000", thus designating the start address 
of the RAM 41. Simultaneously, the SR-FF 63 is set so 
as to enable the AND gate 64. Thus, the AND gate 64 
generates a 16-Hz signal which is supplied to the RAM 
41, the address counter 42 and the comparator 58. The 
comparator 58 compares the data sequentially supplied 
from the start address of the RAM 41 with the data 
from the buffer 45, and executes the edit operation so as 
to sort the content of the RAM 41 into alphabetical 
order in accordance with the comparison result. The 
content of the RAM 42 is sorted into name data having 
"A" as the first character to that having "Z" as the first 
character, and in the case of the name data having the 
same first character, they can be sorted into alphabetical 
order from the second character. In other words, every 
time new data is inputted, the RAM 41 is edited. During 
the edit operation, since the 16-Hz signal from the AND 
gate 64 is supplied to the display controller 14, "SET 
A' is, for example, displayed on the matrix display 
portion 1A of the display unit 1, as shown in FIG. 1. In 
this case, one letter is displayed next to a hyphen in the 
order of 'A' to "Z' in accordance with the 16-Hz 
signal. During the edit operation, when the content of 
the address counter 42 reaches the final address of the 
RAM 41 and the end signal E is thus generated, the 
SR-FF 63 is reset. In this manner, the edit operation is 
stopped in response to the signal E. 

Before executing the edit operation described above, 
the error data detector 56 checks if the format of data 
written in the buffer 45 coincides with a preset given 
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format. When the detector 56 directs coincidence be 
tween them, the output therefrom becomes "O" and the 
output from the inverter 61 thus becomes "1", thereby 
enabling the AND gate 57. The data written in the 
buffer 45 is supplied to the comparator 58 and is written 
in the RAM 41 in accordance with the above-men 
tioned edit operation. On the other hand, when the 
detector 56 detects error data, the output therefrom 
becomes "1", thus disabling the AND gate 57. Even 
when the above edit operation is performed, the error 
data cannot be written in the RAM 41 and is ignored. 

In the above embodiment, the telephone number data 
is stored in the data memory. However, the data can be 
street address data, schedule data and the like and can 
be changed as needed. In the above embodiment, the 
timepiece mode, the alarm time mode and the telephone 
number display mode are switched by operating the 
switch S1. However, a plurality of telephone number 
display modes and corresponding data memory circuits 
15 can be provided so as to perform the operation in the 
above embodiment. For example, telephone number 
display modes A and B can be switched by a switch so 
that a data memory corresponding to the telephone 
number display mode A stores business telephone num 
ber data and another data memory corresponding to the 
telephone number display mode B stores private tele 
phone number data. In both the display modes, the 
above-mentioned operation can be performed. In this 
case, the data memory for the display modes A and B 
can be configurated by a single RAM. 
The data input means is not limited to a push-button 

switch. For example, the data input means can be a 
touch switch formed on a glass surface of a wristwatch 
which is touched so as to manually write a desired 
character with a finger. 

In the above embodiment according to the present 
invention, various circuits comprise hardware. How 
ever, various functions can be controlled by a micropro 
gram stored in a read-only memory (ROM), and func 
tions other than the above-mentioned ones can be pro 
vided. Another embodiment of the present invention 
will be described hereinafter, Note that the same refer 
ence numerals as in the above embodiment denotes the 
same parts in this embodiment, and a detailed descrip 
tion thereof is omitted. 

FIG. 9 shows the overall circuit configuration. A 
reference frequency signal genrated by an oscillator 107 
is frequency-divided by a frequency divider 108 and is 
supplied to a timing signal generator 109, Various basic 
timing signals generated by the generator 109 are sup 
plied to a ROM 110, a RAM 111, a command decoder 
112 and an address counter or controller 113 so as to 
drive them. 
The ROM 110 stores microprogams for controlling 

the overall operation of this electronic wristwatch. 
Each microprogram is read from an area of the ROM 
110 whose address is designated by the address control 
er 113 so as to be executed. Operation code data of the 
read program is supplied from a terminal OP of the 
ROM 110 to the command decoder 112, and numerical 
value and address data thereof are supplied from a ter 
minal DO of the ROM 110 to an address input terminal 
Addr of the RAM 111, the address controller 13, and 
an input terminal D12 of a calculation unit 114 through 
a data bus. The next address data is supplied to the 
address controller 113 
The decoder 113 decodes the operation code data and 

supplies a read/write control signal to the RAM 111. 
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10 
The decoder 112 also supplies a calculation command to 
the calculation unit 114. The data read from a terminal 
DO of the RAM 111 is supplied to terminals D11 and 
D12 of the calculation unit 114. The calculation unit 114 
calculates in accordance with the current calculation 
command. The calculation data is supplied to a terminal 
D1 of the RAM 111 and is written therein. A "0" signal 
and a carry signal generated by the calculation unit 124 
are supplied to the address controller 113 so as to 
change an access address of the ROM 110 in accor 
dance with the calculation result of the unit 114. A 
32-Hz timing clock generated from the frequency di 
vider 108 is also supplied to the address controller 113. 
In response to this, the controller 113 supplies the ad 
dress data for reading a program of a timing flow exe 
cuted every 1A32 seconds, and the calculation unit 114 
calculates to obtain new timing data in response thereto. 
The unit 114 supplies the calculation result to the RAM 
111. 
The data read from the RAM 111 is supplied to a 

decoder 115 so as to be converted into display data and 
is displayed on the same display unit 1 as that shown in 
FIG.2. An input unit 116 comprises switches S3, S5, S6, 
S4, S2 and S1 and input data from these switches are 
written in the RAM 111 through a data bus. 

FIG. 10 shows the memory map of the RAM 111. As 
shown in FIG. 10, the RAM 111 comprises at least T, 
D, M, L, n, N, P, S and FSE registers and data storing 
page registers Q1 to Q50. Time data or date data is 
stored in the T and D registers in the timepiece mode. 
The M register is a flag register in which "0" is set in the 
timepiece mode and '1' is set in the memory mode. The 
L register is also a flag register in which "O' is set in the 
read out mode and 'l' is set in the write mode. The n 
register stores the number of pages (the number of regis 
ters) in which data is stored. The N register stores the 
maximum number of pages which can be stored. The 
number of display pages is set in the P register, The 
uppermost page of the set pages is set in the S register. 
The FSE register is a flag register used for editing. Data 
such as telephone number data is set in the registers Q1 
to Q50, and the number of registers corresponds to the 
number of pages. In this case, in each page, letters (char 
acters) up to 6 digits and numerals up to 12 digits can be 
set. 

Operation of this embodiment will be described with 
reference to FIGS. 11 to 15. The overall operation will 
first be described with reference to a general flow of 
FIG. 11 and representations of FIG. 14. When the cal 
culation unit 114 supplies the 32-Hz signal to the ad 
dress controller 113, the controller 113 reads a count 
program from the ROM 110 to cause the calculation 
unit 114 to perform the count calculation (step G1). In 
this case, the preceding time and data data are read out 
from the T and D registers of the RAM 111 and prede 
termined values are respectively added thereto. Thus, 
the current time and data data are set in the T and D 
registers. 

After completing the count processing, it is checked 
if the switch S1 for switching the timepiece mode or the 
memory mode has been operated (step G2). If NO in 
step G2, the flow jumps to step G6 and it is checked if 
the data of the M register is "O". If YES in step G6, this 
means the device is in the timepiece mode and the dis 
play processing of step G7 is performed. Then, as 
shown in A in FIG. 14, the ata of the T and D registers 
are supplied to the display unit 1 so as to display the 
time and date. Thereafter, it is checked if an interrupt 
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processing signal has been given (step G8). If YES in 
step G8, interrupt processing is executed, and if NO in 
step G8, the device is set in th stand-by mode until the 
next general flow execution. 
On the other and, if YES in step G2, the flow ad 

vances to step G3 and it is checked if the data of the M 
register is "1". If YES in step G3, this means the device 
set the timepiece mode. If NO in step G3, this means the 
device is in the timepiece mode, and the flow advances 
to step G5. In step G5, flag "1" is set in the M register 
so as set the memory mode. Then, the flow advances to 
the display processing of steps G6 and G7. Thus, as 
shown in FIG, 14, when it is the display shown in refer 
ence symbol A in the timepiece mode and the switch S1 
is then operated, it is changed to the display shown in 
reference symbol B in the memory mode so as to display 
the telephone number. If the display is indicated in 
reference symbol B in the memory mode and the switch 
S1 is then operated, the display mode is switched to the 
timepiece mode. 

If M is not "0" in step G6, i.e., if the memory mode is 
set, the flow advances to step G9, and the write or read 
mode is switched. In step G9, it is checked if the switch 
S2 has been operated. In NO in step G9, the flow jumps 
to step G14, and it is checked if the L register is "0". If 
YES in step G14, this means the device is in the read out 
mode, and the flow advances to step G15. In step G15, 
it is checked if the FSE flag register for editing is "0". If 
YES in step G15, the read processing (step G16) is 
executed, and therafter the flow advances to step G8. 
On the other hand, if NO in step G15, the write process 
ing (stp G17) is executed and thereafter the flow ad 
vances to step G8. 

In NO in step G15, this means the device is in the 
write mode, the flow advances to step G17 so as to 
execute write processing. 

Operation of the write processing in step G17 will be 
described with reference to FIGS. 12 and 15. When the 
data is written, the switch S5 or S6 is operated so as to 
search the data storing registers Q1 to Q50 in the posi 
tive or negative direction, thereby finding an area hav 
ing no data. In this case, in step W1, data "51" which is 
obtained by adding +1 to data "50" of the N register 
storing the maximum page number '50' is set in the S 
register. 
An address of the RAM 111 is designated by the data 

of the Pregister in which the current display page is set 
(step W2). The presence of a key input is checked in 
step W3. When the switch S5 of S6 is operated, the flow 
adances to step W4 and it is checked if the switch S3 is 
operated. If NO in step W4, the flow advances to step 
W21 and it is checked if the switch S5 is operated. If 
YES instep W21, the flow advances to step W22 and 
the Pregister is incremented by 1 so as to advance the 
register by one page. In step W23, the data "50' is 
compared with the data of the P register. If N2P, the 
flow return to step W2. On the other hand, if NSP, this 
means that the current page number exceeds fifty, and 
therefore the flow advances to step W24. In step W24, 
flag "1" is set in the P register and the display page in 
returned to the first page. Then, the flow returns to step 
W2. 
On the other hand, when the switch S6 is operated, 

the flow advances from step W21 to step W25 and it is 
checked of the switch S6 is operated. If YES in step 
W25, the Pregister is decremented by one page in step 
W26. Then, it is checked if the data of the Pregister is 
"O", i.e., if the display page is the 0th page (step W27). 
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12 
If NO in step W27, the flow return to step W2 and if 
YES in step W27, the data "50" of the N register is set 
in the Pregister so as to set the fiftieth page. Then, the 
flow returns to step W2. 
When the switch S5 or S6 is operated, the data is read 

out from the register corresponding to the page repre 
sented by the data of the P register which is incre 
mented or decremented by 1 and is displayed on the 
display unit 1. When the switch SS or S6 is repeatedly 
operated and the display which represents that no data 
(telephone number) is written in the current page of the 
Pregister as shown in A in FIG. 15, the operation of the 
switch S5 or S6 is stopped. As a result, as shown in B in 
FIG. 15, a cursor is displayed on the first digit of the 
character display portion 1A (referring to FIG. 2). In 
this state, when the switch S4 is operated once, the 
letter "A' is automatically displayed on the first digit. 
In this case, it is checked if the switch S4 is operated, in 
steps W3, W4, W21 and W25, and the letter "A" is 
displayed by the processing in step W29. Then, the flow 
returns to step W3. 

In an input operation of telephone numbers, a family 
name or an abbreviation with six characters is set in the 
character display portion 1A and actual telephone num 
ber is set in the numerical display portions 1B and 1C. 
Assuming that the family name of "SUZUKI' and the 
telephone number of "0123-45-7890” are set, the switch 
S14 is continuously operated until the first letter "S" is 
displayed in the alphabetical order. As shown in C in 
FIG. 15, when the letter "S" is displayed, the switch S3 
for inputting this letter is operated. 
At this time, it is checked if the switch S3 is operated 

in step W4. In step W5, the data in the S and P registers 
are compared. When SSP, the data of the current dis 
play page of the Pregister is set in the S register (step 
W5), and the data "S" is transferred to the current page 
register in the RAM 111 (set W7). Then, as shown in D 
in FIG. 15, the cursor is moved to the second digit (step 
W8), and the data "S" is stored in the current page 
register. The flow then returns to step W3. 
Other letters "SUZUKI" can be inputted by the oper 

ation of the switches S4 and S3, in the same manner as 
described above. As shown in reference symbol E in 
FIG. 15, when the last letter "I" is inputted and is stored 
by the switch S3, the cursor as shown in reference sym 
bol F in FIG. 15 is moved to the first digit of the upper 
column of the numeral display portion 1B. Thereafter, 
every time the switch S4 is operated, numerals are dis 
played as 0 1,..., 9 in the order named. Thus, when the 
desired numeral is displayed, the switch S3 is operated 
so as to store it in the current page register. G, H and I 
in FIG. 15 illustrate the input operation. When the data 
for one page has been inputted, the next page is desig 
nated by the switch S5 or S6 and the data is stored in the 
same manner as described above. 

In this manner, when the desired number of data have 
been stored in the data storing registers Q1 to Q50 in the 
RAM 11, no key operation is needed. Then, the flow 
advances from step W3 to step W10. In step W10, it is 
checked if the flag FSE is "1". Flag Fs is set at "1" 
because the write processing is being executed. For this 
reason, the flow advances to step W11, and the data of 
the S register is compared with the data "50" of the N 
register. In this case, if the input operation is being 
carried out, the relation SSN is always established. 
Therefore, the edit operation of step W12 is executed. 
However, if the input operation is not performed S>N 
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is established from the processing of step W1 and the 
write processing ends. 

In the edit operation of step W12, 6-character data in 
the respective data storing registers Q1 to Q50 are 
sorted into alphabetical order. When this operation 
ends, flag FSE is set at "0" in step W13, and the opera 
tion from step W14 to step W20 is repeatedly performed 
so that the actual data number in the RAM 111, i.e., the 
number n of the registers used among the registers Q1 to 
Q50 is calculated. 

In steps W14 and W15, data "0" is set in then register 
and data "1" is set in the Pregister. A Pth page, i.e., the 
first page of the RAM 111 is designated (step W16) and 
it is checked if the data is stored therein (step W17). If 
YES in step W17,then register is incremented by 1. If 
NO in step W17, the flow jumps to step W19. It is 
checked in step W19 if the data of the Pregister is equal 
to the data "50" of the N register, i.e., the retrival opera 
tion of data is performed to the fiftieth page. The flow 
advances to step W20 until the fiftieth page is reached 
and the Pregister is incremented by 1 so as to designate 
the next page. In this manner, steps W16 to W20 are 
repeated 50 times so as to obtain the number n of the 
registers used. When N = P, the flow ends. 
Operation of the read processing o step G16 will be 

described with reference to FIGS. 13 and 16. In this 
case, when the data in the registers Q1 to Q50 are se 
quentially read so as to be displayed, the switch S5 or S6 
is operated. On the other hand, when the number of 
registers used must be displayed, the switch S4 is con 
tinuously depressed. 
For example assume that the switch S5 is operated. In 

step R1, it is checked if the switch S5 is operated. Since 
YES in step R1, the low advances to step R2. In step 
R2, it is checked if the data of then register (the number 
of the registers having data) is "0". If YES NO in 
step R2, since no data is stored in any storing registers 
Q1 to Q50, the flow advances to step R7 and the data 
display processing of the current page is performed. In 
this case, since no data is stored in this page, hyhens 
representing a data empty state are displayed as shown 
in D in F.G. 16. 

If INO YES in step R2, the flow advances to step 
R3, and the data of the Pregister is compared with the 
data of n register. If PCn, the flow advances to step R5, 
and the next page is designated so as to display the data 
thereof (stp R7). If P = n, the flow advances to step R4, 
and it is checked if the data of then register is equal to 
the data "50" of the P register, i.e., if all the registers Q1 
to Q50 have the ata. If YES in step R4, the flow ad 
vances to step R6 and the current display page is re 
turned to the first page so as to display the data thereof 
(step R7). If NO in step R4, the flow advances to step 
R5 and the next page is designated, thus displaying the 
data thereof (step R7). Furthermore, if Pan in step R3, 
the flow advances to step R6 and the display page is 
returned to the first page, thus displaying the data 
thereof (step R7). 

In this manner, every time the switch SS is operated, 
steps Ri to R7 are selectively executed in accordance 
with the relationship between the current display page 
and the used register number of then register so as to 
sequentially designate the pages, thus displaying the 
data thereof. In FIG. 16, the flow A, B, C, D, A. . . . . 
represents this opration. For example, assume that 
among the registers Q1 to Q50, the data is stored in the 
registers Q1 to Q20 and the page number of the P regis 
ter is the third page when the read processing is started. 
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First, the data of the third page is displayed, and every 
time the switch S5 is operated once, the data in the 
fourth, fifth, sixth, , , , , 19th, and 20th pages are sequen 
tially displayed. When the page number reaches the 21st 
page in which no data is written, hyphens shown in D in 
FIG, 16 are displayed. Thus, the display page is re 
turned to the first page and the data in the first, second, 
third, fourth, ... 20pages are displayed. In this manner, 
hyphens indicating the data empty state of the 21st page 
are displayed, and the display page is returned to the 
first page again. 

Since the switch S6 is used for addressing the RAM 
111 in the negative direction opposite to the case of the 
switch S5, the processing of steps R5 to R14 is obvious 
to those skilled in the art and a detailed description 
thereof is omitted. 

In order to obtain the number of registers used, when 
the switch S4 is depressed, for example, "27/50” is 
displayed during the depression interval. Note that "27" 
represents the number of registers used and "50" repre 
sents the maximum page number. 
When the switch S4 is depressed, the flow advances 

to step R15 through steps R1 and R3 and the depression 
thereof is checked. Thereafter, as shown in E in FIG. 
16, the processing for displaying the number of registers 
used (step R16) is executed. 

It should be noted that in the above embodiment, the 
used page number is displayed. However, the remaining 
page number can be displayed. In the above embodi 
ment, when the latest data which is written in one of the 
data storing registers Q1 to Q50 is displayed, hyphens 
which represent the data empty state are displayed. 
Instead of this, for example, assuming that the data is 
stored in each of the registers Q1 to Q50 and the register 
5 is first displayed when the memory mode is selected, 
the hyphen display such as 5, 6, 7, 8, 9, 10, 1, 2, 3, 4, 
hyphens, 5, and 6 can be performed. Furthermore, in 
the data edit operation, the order of data is not limited 
to the alphabetical order. The present invention can be 
applied not only to an electronic wristwatch but also to 
any small electronic equipment with a memory. 
What is claimed is: 
1. A portable electronic memorandum device, com 

prising: 
character data item input means for inputting charac 

ter data items including at least character data; 
character data item-storing means for storing the 

character data items inputted by said character 
data item input means; 

operation switching means for sequentially designat 
ing the character data items in the character data 
item-storing means, and for sequentially reading 
out the character data items stored in the character 
data item-storing means in response to a switching 
operation; 

optical display means for sequentially displaying the 
character data items sequentially read out by said 
operating switching means; empty 

display control means (a) for enabling a last character 
data item stored in said character data item-storing 
means to be displayed on said optical display means 
when operating said operation switching means 
and (b) for thereafter, when operating said op 

eration switching means, causing a display of 
indicia on said optical display means representing a 
data empty state to be indicated on said optical 
display means when operating said operation 
switching means; and first character data display 
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control means that the last character data item has 
been read out, and (c) for permitting a first charac 
ter data item stored in said data item-storing means 
to be displayed on said optical dispally display 
means when operating said operation switching 
means after the data empty state is indicated 
said indicia have been displayed by operation of said 
empty display control means. 

2. A device according to claim 1, wherein said optical 
display means comprises means for displaying the num 
ber of character data items stored in said character data 
item-storing means. 

3. A device according to claim 1, wherein said optical 
display means comprises means for displaying the num 
ber of character data items which can be stored in said 
character data item-storing means. 

4. A device according to claim 1, wherein said char 
acter data item storing means includes means for storing 
the character data items in alphabetical order. 

5. A device according to claim 1, comprising input 
control means for enabling said character data item 
input means to input a new character data item when 
the data empty state is indicated upon display of said 
indicia by operation of said empty display control 
means. 

6. A device according to claim 5, comprising means 
for causing the data empty state display to be indi 
cated said indicia to be displayed again, after the new 
character data item has been input by use of said imput 
control means. 

7. A device according to claim 1, wherein said 
empty display control means includes means for 

enabling said optical display means to display hyphens 
to indicate the data empty state as said indicia to 

represent that the last character data item has been re 
called. 

8. A device according to claim 1, comprising edit 
means for re-storing the plurality of the character data 
items which have been stored in said character data 
item-storing means, and a charcter data item newly 
inputted, in an order according to a predetermined 
format. 

9. A device according to claim 8, comprising means 
for indicating that said edit means is operating. 

10. A device according to claim 8, wherein said edit 
means comprises means for sorting and re-storing in 
alphabetical order, the plurality of character data items 
stored in said character data item-storing means and the 
character data item newly inputted. 

11. A portable electronic memorandun device, com 
prising: characteristic 

character data item input means for inputting charac 
ter data items including at least character data; 

character data item-storing means, having a plurality 
of address areas, for storing the character data 
items inputted by said character data item input 
means, in an order according to as predetermined 
format and including an address area which is 
empty of data, 

operation switching means for sequentially designat 
ing the respective address areas in the character 
data item-storing means, and for sequentially read 
ing out the character data items stored in the desig 
nated address areas in response to a switching oper 
ation; 

optical display means for sequentially displaying the 
character data items sequentially read out by said 
operation switching means; 
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detecting means for detecting if the empty address 

area is designated after address areas correspond 
ing to that all character data items stored in the 
character data item-storing means are have been 
designated by operation of said operation switch 
ing means; 
empty173 display control means for causing a 
display on said optical means of indicia representing 
a data empty state to be indicated on said optical 

display means that all said stored character data 
items have been designated, on the basis of an output 
from said detecting means I, first character data 
display control means, and for permitting a first 
character data item stored in said character data 
item-storing means to be displayed on said optical 
display means when operating said operation 
switching means after the empty state is indi 
cated said indicia have been displayed by opera 
tion of said empty display control means. 

12. A device according to claim 11, wherein said 
character data item-storing means includes means for 
storing the character data items in the sequential ad 
dress areas in alphabetical order. 

13. A device according to claim 11, comprising input 
control means for enabling said character data item 
input means to input a new character data item when 
the data empty state is indicated upon display of said 
indicia by operation of said empty display control 

eans. 

14. A device according to claim 13, comprising 
means for causing the data empty state display to be 
indicated said indicia to be displayed again, after the 
new character data item has been input by use of said 
input control means. 

15. A device according to claim 11, wherein said 
empty display control means includes means for 

enabling said optical display means to display hyphens 
to indicate the data empty state. as said indicia to repre 

sent that all stored character data items have been desig 
nated 

16. A device according to claim 11, comprising edit 
means for re-storing the plurality of the character data 
items which have been stored in said character data 
item-storing means, and a character data item newly 
inputted, in an order according to said predetermined 
format. 

17. A device according to claim 16, comprising 
means for indicating that said edit means is operating. 

18. A device according to claim 16, wherein said edit 
means comprises means for sorting and re-storing, in 
alphabetical order, the plurality of the character data 
items stored in said character data item-storing means in 
a character data item newly-inputted. 

19. A portable electronic memorandum device, com 
prising: 

character data item input means for inputting charac 
ter data items including at least character data; 

character data item-storing means, having a plurality 
of address areas, for storing the character data 
items inputted by said character data item input 
means, in an order according to a predetermined 
format and including an address area which is 
empty of data; 

operation switching means for sequentially designat 
ing the respective address areas in the character 
data item-storing means, and for sequentially read 
ing out the character data items stored in the desig 



Re. 34,422 
17 

nated address areas in response to a switching oper 
ation; 

optical display means for sequentially displaying the 
character data items sequentially read out by said 
operation switching means; 
empty display control means (a) for causing a last 
character data item stored in said character data 
item-storing means to be displayed on said optical 
display means when operating said operation 
switching means, and (b) for thererafter when 
operating said operation switching means detecting 
the empty address area that the last character 

data has been read out and causing a display of 
indicia on said optical display means representing a 
data empty state to be indicated on said optical 
display means when operating said operation 
switching means again; and first character data 
display control means that the last character data 
item has been retrieved, and (c) for permitting a first 
character data items item stored in said data 
item-storing means to be displayed on said optical 
display means when operating said operation 
switching means after the data empty state is 
indicated said indicia have been displayed by oper 
ation of said empty display control means. 
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18 
20. A device according to claim I, wherein said display 

control means causes display of said indicia upon a next 
operating of said operation switching means following dis 
play of said last character data item by operating said 
operation switching means. 

21. A device according to claim I, wherein said display 
control means permits the first character data item to be 
displayed upon a next operating of said operation switching 
means following display of said indicia by operating said 
operation switching means. 

22. A device according to claim I, wherein said display 
control means permits the first character data item to be 
displayed upon a next operating of said operation switching 
means following display of said indicia by operating said 
operation switching means. 

23. A device according to clain 19, wherein said display 
control means causes display of said indicia upon a next 
operating of said operation switching means following dis 
play of said last character data item by operating said 
operation switching means. 

24. A device according to clain 19, wherein said display 
control means permits the first character data item to be 
displayed upon a next operating of said operation switching 
means following display of said indicia by operating said 
operation switching means, 

is . . . . 
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