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ATTACHMENT OF AN EXTERNAL MEMORY DEVICE THERETO

Background of the Invention

1. Field of the Invention

The present invention relates to an electronic
device, and more particularly,'to an electronic device
so designed that an external memory, which has various
pieces of data and programs stored therein and contains
a control circuit or the like, can detachably be
ins{alled in this device.

2. Description of the Related Art

In an electronic device, particularly, a portable
électronic device, such as an electronic notebook
deSigned to be capable of storing telephone number data,
address data, schedule data, etc., an internal memory
cannot have a large memory capacity, limited by the por-
tability and cost of the devwce

In this fespecti elecuronic devices designed to
permit detachable installation of an external memory
ihereto ﬁave been proposed. Among them is, for example,
a'tyo wnhich allows an IC card, a ROM pack, CD (compact
disk) or ths like to be detachably attached to the
electronic devices.

Tnis type of.an electronic device that permits
détéﬁhable installafion of an external memory thereto is
so designed as to permit-different data-and programs of
different purposes (dicﬁionary, name cards management,
etc.) to bas stored in different external memories and

ellow a2 user to change the installed external memory
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2. Déécription of the Related Art 10 In an el ectroni c devi ce,
particul arty, a portable el ectronic device, such as an el ectronic notebook

desi gned Sgguggpagmglggdstorlng t el ephone nunber data, address data,
schedul e |nternal menory cannot have a | arge nenory
capacity, Ulm Eﬁmuﬂi por - tability and cost of the device. In
this respe I deV|ces deS|gned to Dermt detachable installation
of ~an external nenory thereto have been proposed. Anmong themis, for
exanpl e,

F I

according to the purpose.

In such a conventional electronic device, a memory
retaining section for accommodating the external memory
is formed in the body case of the device, and is to be

S. generally covered with a cover after the external memory
is retained in that memory retaining section.
o To provide the space for the cover, the conven-
tional electronic device that is demanded to be compact
| has a reﬁaining section for an external memory fdrmed in
10 a free or unused area on the sidé{ bottom or top of the
body case. |

In this conventional electronic device, with exter-
nal memory retéining section formed on the side or bot-
tom of the body case, it is inevitable that a user

15 should the pésition of the electronic device or turn the
| dev1ce upside down to install or detach an external
.) . memory. This work of 1nstallatlon and detachment of an
ekternal_memory is troublesome and deteriorates the
usability of such an electronic device.
20 _ If the external memory retaining section is formed
on the top of the body case, however, it is inevitable

to restrict the sizes of a key input section and a

display section or other members, which are normally

‘provided on the top of the bodylcase. This design
25 requires that keys bé made smaller or the display sec-

tion be-deSigned smaller, which is not desirable in view

of good operability and high visibility of information.



a type which allows an I C card, a ROM pack, CD (.conmpact 20 di sk) or the
Iike to be detachably attached.to the electronic devices. This type of an
el®ectronic devi g §pa enﬂts detachabl e installation of an external

menory thereto | a to permt-different data and prograns of
25+ di fferent !ﬂﬁg i onary, name cards management, etc. ) to be
stored in differ nories and allow a user to change the

i nstal | ed external menory -3 -

L—

In the conventional electronic device, the external
memory and the retaining section have a predetermined
positional_relationship such that the external memory
cannot electrically be connected to the body case unless

5 the external memory is placed in a predetermined state
in the retaining section. This conventional structure
necessitates that the user should check the positional
relation every time when placing the external memory in
the retaining section, taking time in replacing the

10 external memory with another one.

-Summary of the Invention

| It is an object of the present invention to.provide
an electronic device which does not have the aforemen-
tioned shorteomings, and is therefore designed to
15 facilitate the installation and detachment of an exter-
nal. memory as well as ensure the effective use of the
Q;'_- . surface space of the body case.
”To_achieve this object, according to the present
invention, there is provided an electronie device for
20 permitting detachable installation of an external
etorage medium, comprising an external storage medium
for storing data;'a body case formed with a retaining
section for accommodating the external storage medium; a
cover member so attached to the body case as to open and
25 close the retaining section, and hold the external
storage medium retained in the retaining section when

closed, the cover member provided with an optical
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2 acco*dlng to the purpose. In such a conventional electronic device, a
nmenor y- retaining section for accommodating the external nenory is forned in
t e body case of the device, and is to be 5 generall covered mnth a
cover after the external nenory is retained int

section. To provide the space for the cover, the conv?mi I,"”m”" "I

L

display device; and electronic circuitry means for
receiving data stored in the external storage medium and
.supplying a display signal to the optical display
device.

5 ‘With the above structure, the present invention can
provide large display space and ensﬁre good electric

connection between an external memory and the body case

as well as significantly facilitate the attachment and

detachment of the external memory.

10 ' Brief Descrlptlon of the Drawings

Flg 1 is a perspective view o6f a wrlst watch
according to the first embodiment of the present inven-
© tion; |
‘ Fig. 2 presents a perspective view of the wrist
15 watch shown in Fig. 1 with its cover 3 open and a
perspective view of an IC cgin memory which is to be
,) ' - installed in the wrist wétcﬁ;
Fig. 3 is a cross section of the wr%st watch shown
in Fig.si;
20 Fig. 4 is a circuit block diagram of the_wrist
watch in Fig. 1;
Fig. 5 is a circuit block diagram of an IC coin
memory to be installed in the wrist watch;
" Fig. 6 is a cross section of the IC coin memory;
25 Fig;'7 is an exploded perspective view of the IC
coin memory; |

Fig. 8 is a top view of a printed circuit board to
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tionéﬁ‘electronLc_devLce that .i-s demanded to be conpact has a retaining
section Tor an external nenory forned in 10 a free or unused area on the

side, bottom or ase. In this conventional electronic

devi e, with exter mmmet ai ni ng section fornmed on the side or bot-
tom of the body c itable that a user 15 shoul d the
position of the electronic device or turn the device upside down to instal

or detach an external nmenory. This work of gnstallation and detachnent of
an

R

be ﬁsed.in the IC coin memory;
Fig. 9 is a bottom view of a printed circuit board
: to be used in the IC coin memory;
Fig. lO is a_flowchart illustrating the operation
5 of the wrist watch;
_Figs} 11 and 12 are perspective views of a wrist
“watch according to the second embodiment of the present
invention; | |
- Fig. 13 ptesents a perspective view of a wrist
10 watch according to the third embodiment of the present
invention; _.
Fig. 14 is a circuit block diagram of the wrist
watch according to the third embodiment;
Fig. 15 is a cross section of an IC coin'memory 101
15 shown in Fig. 13'
Fig. 16 is an exploded perspectlve view of the IC
,) - coin memory 101 in Fig. 13;
Fig. 17 is a bottom view of a printed circuit board
to be used in the IC coin memory 101;
20 Fig. 18 is a circuit block diagram of the IC coin
memory 101;
Fig. 19'is'a bottom view of the printed circuit
boarq to be used in the IC coin memory 101;
" Fig. 20 is a perspeCtive view of a modification of
- 25 the wrist watch of the present invention;
B Fig. 21 is a bottom view of an IC coin'memory to be

used in the wrist watch in Fig. 20;
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exterﬁat_nennry I's troubl esone and deteriorates the usability of such an
el.ectronic device. 20 If the external memory retaining section.is
fdrned on the top of the body case, however, it is imevitable to restrlct
the sizes of a key input section and a dlsplay SECtIOﬁhQBh&KﬂMSB
whi ch are normally provided on the top of the body case 25
requi res that keys be made smaller or the display sec- { “ﬂ

smal.l er, which is not desirable in view of. gpad oper abi an i gh
visibility of information.

P s

Fig. 22 presents a perspective view of a wrist
watch according to the fourth embodiment of the present
invention; |

Fig. 23 is a circuit block diagram'of the wrist

5 watch shown in Fig. 22; and -
Fig. 24 is a perspective view illustrating the
,?) attachment structure of an IC coin memory.

Detailed Descriptioh of the Preferred Embodiments

Preferred embodiments of the present inyéntion will
10 now be described referring to the accompanying drawings.

(FPirst Embodiment) |

Figs. 1 to 10 illustrate an electronic device
according to the first embodiment of the present inven-
tion. |

15 Figs. 1 and 2 present perspective_views of a wrist
watch 1 as an electronic deyice, énd Fig. 3 is a cross
”) . section of the wrisﬁ watch.. The wrist watch 1 has a
body case 2, and a cover (cover portion) 3 provided on
a cover retaining section 2f on the top of the body
20 case 2.

The cover 3 comprises a top cover_cése 3a.and bot-
tom cover case 3b as shown in Fig. 3, and is connected
via a coupling section 3c to the body case 2 in an
openiable/closable manner. The cover 3 has an opening 3d

25 formed in the top surface where wétch glass 3e is
attached, and has a display section 4 provided inside.

The display section 4 is constituted of, for example,
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- 3- In the conventional electronic device, the external nenory and the
eIa|n4ng section have a predetern1ned positional relationship such that

t e external neno ally be connected to the body case
unl ess 5 t he ext placed in a predetermned state in the
na

ret ai ni ng SECtI on. structure

o

a liquid crystal display device, and is-capable of
displaying information of watch functions, such as year,
month, day, day of -week, and time, and various types of
infdrmétion presentable by an information device, such
5 ‘as telephone book data, name card data, schedule data
and dictionary data. A projection 3f is provided.én the
side of the top cover case 3a, and serves to prevent the
;cover from opening by éome shock when abutting on the
side wall of the cover retaining section 2f of the body
10 case 2. |
| The body éase 2 is provided with a key operation
sectién_(key input.section) 5 and a scroll operation
section 6, with a memory retaining section 7 formed at
the lower_portion of the cover 3 as shown in Fig. 2.
1s The key operation section 5 includes various keys 5a,
sb, Sc and 5d, and the scro}l operation section 6
_) . inciudes a scroll kéy 6a. fhe keys Sa, 5b, S5c and 54 of
| the key.qperation sectibn 5 are used, for example, to
adjust the daté in watch mode and input various types of
20 information in information mode. The scroll key 6a is
used to instruct the up, down, right or left scrolling
of the data displayed on the display section 4.
The memofy retaining section (retaining section) 7
is formed into a columnar recess, with multiple contacts
25 (terminals) 8 arranged in a line at the bottom of the
retainihg section 7. The contacts 8 are made of a con-

ductive flexible rubber member or flexible metal or the
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neceSSﬂtates that the user should check the positional. relation. every_time
when pIaC|ng the external nmenory in the retaining sectiaon, taklng tinme |n

repl aci ng the 10 external menory with another one. Wﬁ W
Wi

| nverition It is an object of the present invention to pro
devi ce whi ch does not have the aforenen- tioned shortcom
therefore designed to 15 facilitate the installation and detachnent
an exter- nal menory as well as ensure the @ffective use of the

. e .

like. A projection 7a is formed in the center of the
memory retaining section 7.
A disk-shaped or coin-shaped information storage
device 9 is disposed in the memory retaining séction'7.
5 The informatibn storage device 9 (whose details Will be
given later) has a semiconductor device inside on the

bottom of which contacts are formed. The contacts of

this information storage device (hereinafter called as
"IC coin memory") come into contact with the contacts 8
10 formed in the retaining section 7 when the IC coin
memory 9 is hoﬁsed therein. To ensure secure contéct
between the contact group of the IC coin memory 9 and
the contact group 8 of the retaining section 7, a
through-hole %a is formed in the IC coin memory 9 so
15 that the projéction'7a in the center of the retainiﬁg
section 7 is fitted in the through-hole 9a to restrict
M) _ . the retaining position. ‘Thé body case 2 has én opening
2a formed in the bottom and has a printed circuit board
2c disposed inside, with a back cover 24 covering'the-
20 opening 2a as shown in Fig. 3. Attached on the printed
circuit board 2c is a semiconductor device 2b in which
electronic circuitry to be described referring to Fig. 4
is incorporéted. The printed circuit board 2c supplies
a display drive signal to the display section 4 by means
25 of a flexible ¢onnecti¢n.board'2e.
Fig. 4 illustrates the electronic cirtuitry of the

semiconductor device 2b.
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surface space of the body case. To achieve this object, according to the
present i nvention, there is prOV|ded an el ectronic device for 20

etmtting det ad‘haﬂieetHamBéeaIRIe cedn of an external storage nmedium

conpri sing an ext medi um for storing data; a body case forned
with a retaining commodating the external storage nedium a
cover nenber so attac e body case as to open and 25 cl ose the
retaining section, and hoId the external st @age nediumretained in the
retaining section when

P

To a.CPU_(Centrai Processing Unit) 11 are connected
a ROM (Read Only Memory) 12, a RAM (Random Access
Memory) 13, an input controller 14, a frequency
dividing/time—signal output section 17, a timer section
5 18, a'display controller 19, a reception buffer memory
20, a.transmission bﬁffer memory 21, and a communication
'controllerzzz via a data bus 25, an address/control
signal bus 26 and/or other varioﬁs signal buses (shown).
The ROM 12 stores a program for a watch, a program
10 that permits the wrist watch 1 to function as an
electronic infqrhation device, various pieces of numeri—
Cai data'end_character data. The RAM 13 serves. as a
memory to stere various pieces of data. A coin memory
flag F to be described later is provided in the RAM 13.
15 " The CPU 11 controls the individual sections of the
wrist watch 1 and the IC cotn memory 9 according to the
ﬂ) . progréms in the ROM 12 while.using the RAM 13 as a work
memory, to execute a process as the wrist watch 1 and a
process as an electronic information processing device.
20 - An osciilatot 16 outputs atclock signal to the
fréquency.dividihg/time—signal output section 17.
The freqﬁency dividing/time-signal output section 17
frequency-divides the clock signal'from the oscillator
16 to produce a clock signal ﬁeeessary for the pro-
25 cessing ie the CPU 11 and various timing signals.
A key'input section 15 is a general representative

of the various keys 5a, Sb, Sc and 5d of the key
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cl osed’ the cover nmenber provided with an optical ~md ay deV|ce and
etectronic circuitry neans for receiving data stored 5
stvrage nedi um and supplying a display signal to the aced
device. 5 with the above structure, the present b
provi de | arge display space and ensure good el ectric

- 10 -
operatio; section 5 and the scroll key 6a of the scroll
section 6. The results of the operation of the indivi-
dual keys of the key operation section 15 are output via
the input controller 14 to the CPU 11. |
5 The display controlier 19 supplies a display drive
signal to the display section 4 to display.variéus.ﬁypes
of information based on a display signal from the
controller 11.
The communication controller 22 controls data
10 transfer between the CPU 11 and the IC coin memory 9
connected via the contacts 8 thereto. Particularly in
this embodiment, the communication contrpllér 22 per-
forms parallel/serial conversion of data and transfers
the serial data to the IC coin memory 9.
15 The data that is transferred via this communication
controller 22 to the IC coiq_mémory 9 is temporarily
ﬂ) . stored in the transﬁissibn buffer 21 before being sent
to the IC coin memory 9 via the communication éontroller
22, an input/output buffer 23 and the contacts 8. The
20 ~data sent from the IC coin memory 9 is temporarily
stored in the reception buffer 20 before béiﬁg subjected
to various processes. _
The signals which are exchanged_betwéen the CPU 11
and“the IC coin.memory 9 via the contacts 8 include a
25 control clock signal, a.reset signal, data (I/O DATA),
and signals from a power supply (Vcc énd groﬁnd GﬁD).

The IC coin memory 9 (whose structure will be
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4
connection between an external nmenory and the body case as well as
s1gn1f;cant|y faC|I|tate the attachnent and detachnent of the externa

lsSheetHasmreheéild&%lScrl ption of the Drawings Fig. 1 is a

metory.
perspectlve V|em1 " h according to the first enbodi nent of the
present inven- ents a perspective view of the wist 15

watch. shown in Flg 1 Mﬁth [ cover 3 open and a perspective view of an IC
- coin nmenory which is to be - 11 -

describéé later) has electronic circuitry inside and is
_designed as indiéated by the block diagram given in
Flg 5. |
In Flg 5, the IC coin memory 9 is provided with a
5 'controller 30, a main storage section 40 and contacts
41. The‘cbntfbller”BO includes a CPU 31, a clock -

‘generator 32, a storage section 33, a transmission

buffer memory 34, a reception buffer memory 35, a cdm—
munication controller 36, an input/output buffer 37 and
10 a power éupply 38. The individual sections of the
controller 30, and the controller 30 and the main
storage section 40 are connected via a data bus 60 and
an addresS/controi signal bus 70.
In thelcontroller 30, the clock generator 32
15 receives the clock signal from the wrist watch 1. Based
on this clock signal, the c}bck generator 32 produces a
.) . clock to be used by.the ic ;oin memory 9 and outputs it
to the CPU 31, etc. The CPU 31 receives a reset signal
froﬁ the wrist watch 1, and controls the start or ter-
20 mination of a process based on this reset signal. Based
on the progfams and data stored in the storage section
33, the CPU 31 controls the individual sections of the
IC coin memory.9,.data exchange with the wrist watch 1,
and“data writing/reading to/from the main storage sec-
25 tion 40. The communication controller 36 controls data
t:ansfer between the CPU 31 and the wrist watch 1 con-

nected via the contacts 41 thereto. Particuiarly in
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instérrqd in the wist watch; Fig. 3 is a cross section of the wist watch

shown in Fig. 1; 20

Fig. 4 is acircuit block diragramof the wi st

watch in Fig. 1; Fig. 5is a circuit block di agr am of annggh BE Em&p
be‘installed in the wist watch; Fig. 6 is a cross sectlo
menory; 25 Fig. 7 is an expl oded perspective V|ew "

mermory;

10

15

20

25

- 12 -

o .

" this embodiment, the communication controller 36 per-

forms parallel/serial conversion of data and transfers

the-sérial data to the wrist watch 1. The data that is
transferred via this communication controller 36 to the
wrist watch 1 is read out from the main storage sectioh

40 and temporarily stored in the transmission buffer 34

-before being sent to the wrist watch 1 via the. com-.

munication controller 36, the input/output buffer 37 and
the contacts 41. The data sent from the wrist watch 1
is temporarily stored in the reception buffer 35 before
being written in the main storage section 40.

The main storage section 40, constituted of an
EEPROM, stores various types of information, such as
telephone book data, name card data, schedule data and
dictionary data. The IC coin memory 9 eXchanges the
data from the main storage section 40 with fhe wrist
watch 1. .

Figs. 6 through 9 illustrate the structure of the
IC coin memory 9. As shown in Figs. 6 through 8, the IC
coin memory 9 comprises a printed circuit board 43 on
which a semiconductor device 42 such as an LSI having
the circuitry as shown in Fig. 4 is mounted, é housing
44 in which the semiconductor-device mounted printed
¢iréuit board 43 is fitted from below, and a metal frame
45 which assemble the printed circuit board 43 and the
housing 44. The printed circuit board 43, housing 44

and frame 45 have thin circular shapes, so that the IC
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Fig. 8'is a t op- viemrdT”a”priniéd circuit board to -5- be used in the IC
cnwn nmenory; quh hdeSHR Qﬂﬂ&ﬁﬂk&lGM/Of ‘a printed circuit board to be used

in"the 1C coin is a flowhart illustrating the operation 5
of ‘the wri st watcﬂ“\‘“\‘ \

- 13 -
_ coin meﬁory 9 having those components assembled together
has a circular flat shape. The printed circuit board
43, housing 44 and frame 45 respectively have circular
openings 43a, 44a and 45a formed in the center, so that
5 althfough-hole 9a is formed in the center when they are
‘assembled togethef. 'The'through;hole 9a becomes a-
T) reference poinflto position the IC coin memory 9 as.
- described earlier.
On the botfom of the printed circuit board 43 are
10 formed connecto: terminals 48 which electrically couple
to the contacts 8 of the wrist watch 1. Fig. 8 and 9
illustrate the structure of this printed circuit board
43. As shown in Fig. 8 the semiconductor device 42 is
mounted at a predetermined position on the upper surface
15 of thé printed circuit board 43. Many wirings 47 formed
of a conductor are patterned on the top of the printed
.) . circuit board 43, so that.wﬁen the semiconductor device
42 is mounted on the printed circuit board 43, the indi-
- vidual wirings 47 electrically connect at their one ends
20 to the respective'terminals 48 provided on the lower
surface of the semiconductor device 42. The other ends
of the wirings 47 are connected to through—ﬁoles 49,
which are bored through the printed circuit board 43 in
an electrically conductive manner. Formed on the bottom
25 of the printed circuit board 43 are connector terminals
50a,'50b, 50c, ... which are associated with the through-

holes 49. As shown in Fig. 9, the connector terminals
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Figs. 11 and 12 are perspective views of a wist watch according to the
sacond- enbodi nent of the present invention; Fig. 13 presents a perSﬁective
viéw of a wist 10 wat ch according to the third enbodi ment of t

present invention; Fig. 14 is a circuit block dlagranlofT@

according to the third enbodi nent; Fig. 15 is a cross sectfi

merfory 101 15 shown in Fig. 13;

- 14 -
50a, 505, 50c, ... are formed concentrical with the
opening 43a of the printed circuit board 43 as the
center, and are mutually insulated by a concentrical
insulation section 51. The connector terminals 50a,

5 - 50b, 50c, ... are to be connected to the terminals of
the semiconductor device 42 via the through-holés 49 and
the wifings 47. The connector terminals 50a, 50b,
50c, ... are exposed on the bottom of the IC coin memory
9 as shown in Fig. 6, so that they conta@t the contacts

10 8 to be électrically coupled thereto when the IC coin
memory 9 is installéd in the memory retaihing section 7
of the wrist watch 1. As shown in Fig. 6, the housing
44 where the printed circuit board 43 is to be fitted
has a recess 52 for housing the semiconductor device 42.

15 The frame 45 for assembling the.printed circuit board 43
and housing 44 is designed to cover the whole top por-

;) | . tidn and has a bent ear forasupporting the housing 44

and printed circuit board 43. |
The operation of the wrist watch 1 having the
20 above-described structure will be described below.
Fig. 10 presents a flowchart illustrating the operation.
| Step Al is a halt state, from which the flow advan-
ces to a display process of steps A2 and A3 or A4 every
predetermined period, e.g., 1/16 sec. In step A2 it is
25 discriminated whether the coin memory flag F in the RAM
13 in Fig. ¢ is on, i.e., "1." With the coin memory

flag F being on, the flow advances to step A3 where the
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Fi g. TB i s an expl.oded .perspective view of the IC coin menory 101 in Fig.
13 Fig. 17 is a bottomview of a rinted circuit board to be used in the

ICfcoln menory 107This }hSBwnke . 18 is a circuit block diagramof the IC
coln menory 101; F| ton1V|em10f the printed circuit board to

be used in the IC c , Fig. 20 is a perspective view of a
nndification of 25 the WWISt ‘watch of the p-resent invention;
' - 15 -

Fo

data sent from the IC coin memory 9 is displayed. When
the coin memory flag .F is off or "0," the information of
the current time_measured by the timer section 18 is
diSplayed in step A4.

5 ‘When there is a key input from the key operation
section 5-in step Al, the flow goes to step A5 where it
is detefmined if the key input is from the mode select
key 5d4. If the key input event is originated from the
mode select key 5d, the flow advances to steé A6 where

iO the contént-of'the coin memory flag F_is switched to
change the mode. When it is determined in step A5 that
the key input event has not occurred by the mode select
key 54, the flow advances to step A7 where it is deter-
mined'whethef the coin memory flag F is on or off. When
15 the cqin membry flag F is on, the flow goes to step 28
where the keys 5a to SC'apd:the scroll key 6a are
u) . controlled by the control pfograms in the IC coin memory
9 to serve as keys to read or write data from or into
the IC coin memofy 9 6: keys for display control. When
20. the coin memory.flag F is off, the flow advances to step
A9 whefe the keys Sa to 5c aré controlled by the control
programs in the ROM 12 to serve as'keys for time setup
or corréction or control for the other functions of the
wrist watch 1. . _
25 : .The wrist watch 1 is used with the cover 3 closed
(see Fig. 1) in the above manner, various types of

information is displayed on the display section 4, so
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Fig.‘51~is a bottomview of an I1C coin nenory to be -6- Fig. 22 presents
a‘jpperspective view of a wist watch accordi-ng to the fourth embodi-ment of

the present invention; Fig. 23 is a circuit block dl&gfﬁp&@&H&hgmMﬁé gﬂﬁ

setch show 17 F10, 22 and  (RRRRL

j§u
10
15
)
20
25

- 16 -
that thé wrist wafch 1 can serve as a watch of an
electronic information device. Even with the IC coin.
memory 9 uninstalled in the retaining section 7, the
controller 11 of the wrist watch 1 controls the indivi-
duai sections according to the programs in the ROM 12 to
functlon as a watch, displaying the day of the week,
tlme, etc. on the display section 4.

To use this wrist watch 1 as an electronic infor-
mation device, the user opens the cover '3, places-the ic
coin memory 9 in the retaining section 7, closes the
cover 3, operates the mode select key 54 to set the mem-
ory flag F on, and then operates the keys $a to.5c or
the key 6a to perform various types of information pro-
cessing. | .

As this cover 3 is provided on the top of fhe_wrist
watch 1, it can be open and closed easily to install or
detach the IC coin mémory 9, fhus facilitating the
installation and detachment of the IC coin memory 9.
With the cover 3 closed, the connector terminals 50a,
SO0b, ... are pressed against the contacts 8 to ensure
stable electric contact.

Since the projection 7a is provided in the center
of the memory retaining section 7 and the through-hole
g9a i's provided in the center of the IC_coin_memory g9, it
is easy to position thé“IC coin memory 9 when instélling
in the retaining section 7 and is possible to énéure

stable electric connection.



*

. Fig. 24 is a perspective viewillustrating the attachment structure of an
| G coin nmenory. Detailed Description of the Preferred Enbodi nents Preferred
enbodi nents of the pnﬂﬁmaiﬂmmman{ meedwi | | 10 now be described referring

to the acconpanyi ng d Enbodlnent) Figs. I to 10 illustrate

an el ectronic deV|ce e first enbodi ment of the present

i nven- tion. and 2 present perspective views of a wi st
- 17 -

According to this embodiment, in short, the surface
space of the wrist watch 1 can effectively be used, so
that the wrist watch 1 capable of serving as an elec-
tronic information device can be made compact, improving

5 the portability.

Althohgh the key'dperation section 5 is provided in

‘the body case 2 in this embodiment, the key operation

- section § méy be provided in the cover 3 as shown in
Figs. 11 and 12. 'Sihée the wrist watch in Figs. 11 and
10 12 has the same-sttucture as the wrist watch 1 according
to the first embodiment, except for the key operation
section 5, liké reference numerals are given to like
portions to avoid their detailed description.
(Second ﬁmbodiment)
15 Figs., 13 to 19 "illustrate another embodiment of the
present invention. _
5) ] - A wrist watch ioo showﬁ in Fig. 13 is shaped almost
the same as the wrist watch 1 shown in Figs. 1 and 2.
Like or same reference numerals are used to denote those
20 seétions in Fig. 13 éorresponding or identical to the
sectiﬁns_in Figs. 1 and 2 so as to avoid their detailed
explanation. A projection 7b is formed in thé shape of
a square pole in the center of the bottom of the memory
retaining section.7;' bn the bottom of the projection 7b
25 oppdsite.to the pbsitiqn.of this projection 7b, a con-
tact group 8b inclﬁding eight contacts is arranged in a

line perpendicular to one side of the projection 7b.
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watch i.as an electronic device, and Fig. 3 is a cross section of the wi st
wat ch. The wist watch 1 has a body case 2, and a cover..(cover portlon) 3
provi ded on a cover retaining section 2f on the top of the body 20 - case
2. The .cover 3 conprises a top cover case 3a and bot - toﬁ:ns&u@ﬂas%g,wﬂ

shown in Fig. 3, and is connected via a coupling section
case 2 in an openabl e/ cl osabl e manner. The cover 3 has an

. formed in the top surface where watch glass B¢ is

AnhIC coin memory 101 shown in Fig. 13 is retained
in the memory retaining section 7. |

An electronic circuitry in the wrist watch 100 is
designed as shown in a block diagram of Fig; l4.

5 In Fig. 14, connected to a controllet 111 are a ROM
(Read Only Memory) 112, a RAM (Random Access Mémory)
113, a key input section 114, a frequenéy.dividing/.
timing—éignal output section 116 and a display
controller 117. Further, the contacts of'the1¢on£act

10 group 8b are individually connected to the controller
111, | '

The ROM 112 stores a program for operéting the
wrist watch 100 as a time piece, a progfam for operating
the wrist watch 100 as an electronic information device,

15 or the like. 1In the RAM 113 having a mémory area l13a,
time data calculated by the controller 111 is stored.
_) . The RAM 113 serves élso as é ﬁork memory for various
functions.
Using the RAM 113 as a work memory and according to
20 the programs in the ROM 112, the controller 111 controls
the individual sections of the wrist watch 100 and the
IC coin memory 101 ‘to execute a process not only for a
wrisﬁ watch but also for an electronic information
device. |
25 An oscillator 115 generates a clock signal and
sends it to the frequency diViding/timing—Signal output

section 116. The frequency dividing/timingésignal



*

attached, and has a display section 4 provided inside. The display section
4%is constituted of, for exanple, -7- a liquid crystal display device,
and is capabl e of dlsplaylng i nformati on of watch functions, such as ‘year,
nonth, day, day of week, and tine, and various types his Shobtiang

bl 57 o o T

-

output section 116 then frequency-divides the clock
signal from the oscillator 115, outputting a clock.
signal needed for a proéess'of the controller 111 and
various'timing signals.

5 - The key input section 114 is a general represen-
tative of the keys S5a, 5b, 5c and 54 of the key opefa-
'tioﬁal section 5 and the scroll key 6a of the scroll
section 6. |

Based on a signal from the controllgrllll, the
10 display controller 117 controls the display section 4 to
display various types of information.
The IC coin memory 101 hés a printed circuit board
121, a housing 122 and a frame 123 laminated as shown in
Figs. 15 and 16. An IC memory 124 is installed in the
15 printed circuit board 121 and a printed wiring‘is pro-
vided therein as shown in Fig. 19. The printed circuit
) board 121 is covered with tﬁe-housing 122 made of a
lsynthetic_resin. The housing 122 has a chamber 125 for
retaining the IC memory 124 which is installed in the
20 pfinted circuit board 121. The housing 123 and the
printed circuit board 121 are assembled togéther by the
frame 123. The printed circuit board 121, the housing
122 and the frame 123 are formed in a disk shape (thin
cylinder shape). The IC coin memory 101 into which_
25 these components are ésgembled'is also formed iﬂ a disk
shape.. |

The printed circuit board 121, the housing 122 and
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5 éé,telephone—book data, nane card data, schedule data and dictionary
fdqon the side of the top cover case 3a, and

data. A projectiaop. i Vi
serves to prevent cct BadHets openi ng by sonme shock when abutting on the
side wall of the c Eﬂmgﬂl section 2f of the body 10 case 2. The
body case 2 is pro y operation section (key input section) 5
and a scroll operation section 6, with a nenory retaining section 7 forned

at the lower portion of the cover 3 as shewzg n Fig. 2.
the'fraﬁe'l23 as components of the IC coin memory 101
have square holes 12la, 122a and 123a in the center,
réspectively. 'These holes 121a, 122a and 123a of the
respective components communicate with one another to
5 provide é thréugh—hole 126 of the IC coin memory 101, as
shown in Fig; 15. If the through-hole 126 is fitted
-29 | over the préjectidn 7b in the memory retaining section 7
. of the wrist watch 100,.the installation angle and posi-
tion of the IC coin mémory 101 in the memory retaining
10 section 7 can be set. The projection 7b of the memory
retaining section 7 and the through-hole 126 of the IC
coin memory 101 constitute angle defining means for
defining_the installation angle-bf the IC coin memory
101 in the memory retaining section 7.
15 | As shown in Fig. 17, four contact groups 130a,
) | 1305,.130c and 130d are formed in the lowgr surface of
=) . the printed circuitJboard.léll Each of the contact
gfoups 130a, 130b, 130c and 1304 are constituted respec-
.tively by eight contacts 13la, 131b, 131c and 1314 and
20 throﬁgh—héles'132§, 132b, 132c and 1324 formed in the
tespective contacts. The contacts 131a, 131b, 131c and
1318 of the'respeqtive contact.groups 130a, 130b, 130c
and 1§0d are formed concentrical to one another in a fan
shape.froh the center of the IC coin memory 101 toward
25 the extérnal wall. Further these contact groups 130a,
130b, 130c and 130d are formed at the positions opposite

to the corresponding sides of the hole 12la. When the
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15 The key operation section 5 includes various keys 5a, 5b, 5c and 5d,
and the scroll operation section 6 includes a scroll key 6a. The keys 5a,
5b7 5¢c and 5d of the key operation section 5 are used, for exanpl e, to
adj ust the date in watch node and I nput various types ohis 3et Has Bddh Ré '

in information node. The scroll key 6a is used to inst
right or left scrolling of the data displayed on the di he
menory retaining section (retaining sectian)ay/ds formed 1nto

recess, with nultiple contacts

Fo .

IC coin memoty 101 is to be installed in the retaining
section 7 of the wrist watch 101, the through-hole 126
of the IC coin memory 101 is fitted over the projection
7b of the retaining section 7, ensuring that one of.the
5 contact groups 130a, 130b, 130c and 1304 of the IC coin
memory 101 contacts the contact group 8b of the wrist
i) ' watch 100. Moreover, the fitting angle of the thrcugh—
/ hole 126 of the IC coin memory 101 to the projection 7b
is to be cnanged by 90° as needed, ensuring that one of
10 the contact groups 130a, 130b, 130c and 1304 of the IC
coin memory 101 is sequentially selected to come into’
contact with the contact group 8b.
The IC memory 124 attached to the IC coin memory
101 is divided into four data memory areas 124a, 124b,
15 124c and 124d as shown in Fig. 18. The memory areas
124a, 124b, 124c and 124d constituted by, for example,
) ) an EEPROM are connected to their own lead lines La, Lb,
Lc and Ld, respectively. The memory areas 124a, 124b,
124c and 124d store data about telephone numbers and
20 business cards, schedule data, and dictionary data, for
example. |
- As shown in Fig. 19, the lead lines La, Lb, Lc and
Ld of the memory areas 124a, 124b, 124c and 1244 in
Fig. 18 are wired on the top surface of the printed cir-
25 cuit board 121 having the IC coin memory 101 thereon to
the through-holes 132a, 132b, 132c and 132d of the con-

tact groups, formed in the reverse side of the IC coin



25 tern1na|s) 8 arranged in a line at the bottom of the retalnlng
sectlon 7. The-contacts-8are-nmade of a con- ductive flexible rubber nmenber

or’ f)Jexible netal,. J4 ke. A projection 7a is forned in the
center of the ne ectlon 7. A di sk-shaped or coin-shaped
I nf.ormati on storﬁg}ﬁ] Qi'““m
- 22 -
memory'i01. With the lead lines La, Lb, Lc and L4 wired
in this manner, the memory areas 1l24a, 124b, 124c and
1244 of the Id'coin memory 101 are connected respec-
tively to the contact groups 130a, 130b, 130c and 1304
5 formed on the_reverse side of the IC coin memory 161.
The 124a, 124b; 124c and 1244 of the IC coin memory 101
‘are therefore connectable to the contact group 8b of the
wrist watch 100 via the contact groups 130a, 130b, 130c
and 1304.
10 The action of this embodiment will now be
described. |
The wrist watch 100 keeps its cover 3 closed in the
normal use and displays Qarious inforﬁation in the
display section 4. Even without installing the IC coin
15 memory i01_ih the retaining section 7, the controller .
111 w1ll control the indiv1dual sections by a program in
-) . the ROM 112, so that the’ wrist watch 100 serves as a
watch and displays time data, such as the day of the
week and time, in the display section 4.
20 - To use the wrist watch 100 aiso as an electronic
-information device, the user opeﬁs the cover.3 to
install the IC coin memory 101 in the retaining section
7, closes the cover 3 and then 6perates some keys to
perform yarious'infqrmation processing. The flowchart
25 of the bperation in this case is the same as the one
shown in Fig. 10. . |
In setting the IC coin memory 101 to the retaining
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devicé‘Q I's disposed in the nmenory retai-ning section 7. 5 The
| f ormati on storage device 9 (whose details will be given |ater) has.a.
sefi conductor device inside on the bottom of which contacts are forned. The

contacts of .this information storage device (herelnafterlhaBMEdi
menory") conme into contact wth the contacts 8 10 forne lu ﬁﬁ
retaining section 7 when the 1C coin nenory 9 is housed th

secure contact between the contact group of $fe_1C coin nenory 9 and the

contact group 8 of the retaining section 7, a

-

section 7, since the projection 7b and the through-hole
126 both having a square cross section are formed
respectively in the center of the retaining section 7

and the IC coin memory 101, the installation angle of

5 the IC coin memory 101 in the retaining section 7 is
defined.
t} The IC coin memory 101 has memory areas l24a, 124b,

124c and 124d. The contact groups 130a, 130b, 130c and
1304 are provided on the back of the IC coin memory 101

10 for the associated memory areas 1l24a, 124b, 124c and
1244 to access those memory areas. Centeringlaround the
through-hoié 126 of the IC coin-memory 101, the contact
groups 130a, 130b, 130c and 1304 are formed at positions
corresponding to the sides of the through-hole 126. The

15 contact group 8b is ‘provided on the bottom of the

) retaining section 7 to contact the contact groups 130a,

) - 130b, 130c and 130d of the IC coin memory 101. The con-
tact group 8b is arranged only in one line perpen- |
dicularly to the side of the projection 7b.

20 Ih installing the IC coin memory 101 into the
retaining section 7, the fitting angle of the through-
hole 126 of the IC coin memory 101 over the pfojection
7b is selected as needed, permitting one of the contact
groups 130a, 130b, 130c and 1304 of the IC coin memory.

25 101 to be selected as needed in order to contact the
contact group 8b. As a result, the controller 111 of

the wrist watch 100 can access one of the connected
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throughrhole 9a is forned in the IC coin nmenory 9 so 15 t hat the
pPQJectlon 7a im the center~ofthe retaining section 7 is fitted in the
thro.ugh hol e 9a lgl%sﬁlges LsiEels Elceh €t @l Ni ng position. The body case 2 has an

openi.ng 2a forne and has a printed circuit board 2c di sposed
I nsi de, V\nthabaH HH ﬂ MH
3. Attached on th u

vering the 20 openi ng 2a as shown in Fig.
It board 2c is a sem conductor device 2b in
which electronic circuitry to be described rmeferring to Fig. 4 is
i ncorporated. The printed circuit board 2c supplies

P

memory areas 124a, 124b, 124c and 124d, and the wrist
Watch 100 can serve as an electronic information device
using information stored in one of the memory areas
124a, 124b, 124c and 124d of the IC coin memory 101. If

5 the installafion'angle of the IC coin memory 101 having
the memory areas'124a, 124b, 124c and 124d to the -

j} . retaining sectlon 7 is therefore selected as necessary,
data to be displayed by the wrist watch 100 as an
electronic information device is easily and surely

10 selected. _Without an external memory prepared for each
application,'simply changing the installation angle of
' one IC coin memory 101 can permit the wrist watch 100
to be used for various .purposes. The utilization and
convenience of ihe wrist watch can be improved.
15 In the above-described embodiment, the projection
| 7b in fhe_eenter of the retaining section 7 and the
u) . through-hole 126 in the cenéef of the IC coin memory 101
-are'used_to aefine the installation angle of the IC coin
memory 10l. The means of defining this angle is not
20 limited to the use of these components. For example, a
projection or a recess may be formed in the external
wall.of_the IC coin memory 101, and a projection or a
-recess may be formed in the internal wall of the
retdining section 7 to be fitted over the correspondlng
25 recess or progection -
(Third Embodiment)

Figs. 20_and 21 illustrate another embodiment of
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a disﬁlay drive signal to the display section 4 by neans 25 of a

flexi bl e connection board 2e. Fig. 4 illustrates the electronic circuitry

of “the -9- To a CPU (Central Processing Unit) 11 are connected a ROM =~
(Read Only Menory) 12, a RAM (Random Access Menory) 13, 'sﬂéét‘ltlasfﬁ‘ééhtli &,gr
i

_25_
the preéent invention.
A wrist watch 300 shown in Fig. 20 has almost the
same structure as the wrist watch.l shown iﬁ Figs. 1 and
2, so that like reférence numerals are given to like
5 sections to avoid their detailed description. The 4if-
ference from the wrist watch 1 in Figs. 1 and 2 lies in
Z) that a projection 151 of the memory retaining section 7
“ is formed into a pentagonal colﬁmn. The internal cir-
cuit structure of the wrist watch 300 is the same as
10 shown in Fig. 4. While an IC coin memory 160-is
designed almost in the Same manner as the one shown in
Figs. 6 and 7, a through-hole 162 is formed into a pen-
tagonal shape, the same way as the projection 151.. As
shown in Fig. 21, connector terminals 161 at.the bottom
15 of a printed circuit board 163 of the IC coin memory 160
_ are arranged in a fan shape Pnly at that position which
.) faces one side of tHe thréuéh;hole 162. The IC coin
memory 160 has the same internal circuit structure as
what is shown in Fig. 5. |
20 With this arrangement, to use the wrist watch 300
as an electronic information device, the user dpens the
cover 3 to place the IC coin memory 160 in the retaining
section 7. At this time, the pentagonal éolumnar pro-
jection 151 is provided in the center of the retaining
25 section 7, and the pentagonal through-hole 162 in the
center portion'of the IC coin memory 160. The IC coin

memory 160 is therefore accommodated in the retaining
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dividfhg/tine signal output section 17, a tiner section 5 18, a display
controller 19, a reception buffer nmenory 20, a transm ssion buffer nmenory
217 ,and a communi cati-en ceﬂtroller 22 via a data bus 25, an

address/control . SIQﬂakmeﬁw &m o ot her various signal buses (shown).

The -ROM 12 stores a ch a program 10 that permts the
wri'st mtchltofun%ﬂﬁlm II tromcmforrmtlon devi ce, various
pi eces of nuneri- cal acter dabg. -The RAM 13 serves as a
menory to store various pieces of data. A coin nenory

- e

section 7 by fitting the projection 151 into the through-
hole 162.. In thie cese, since the projection 151 and
the through-hole 162 are formed pentagonal, the former
can be fitted into the latter when they engage with each
5 oﬁher at a predetermined angle. When the IC coin memory
160 is installed in the refaining section 7 only at a
?> given insﬁallatioh'angle, contacts 161 of the IC coin
memory 160 come into contact with the contacts 8 of the
retaining section 7. As a result, the contacts 161 can
10 surely contact the contacts 8 of the retaining section 7
| by-retaining the IC coin memory 160 into the.retaining
seetion 7 in such a way as to fit the projection 151
into the threugh-hole 162.
(Fourth Embodiment)
15 Fige-*22 and 23 illustrate the fourth embodiment of
_ the present 1nvent10n . |
) ' ; A wrist watch 400 shown in Fig. 22 has almost the
| same structure as the wrist watch 1 shown in Figs. 1 and
2, so that like reference numerals are given to like
20 sections to avoid their detailed description. The dif-
ference from the wrist watch 1 in Figs. 1 and 2 lies in
that part of the'iﬁner surface of the memory retaining
section 7 is a straight wall 7c and four rows of con-
tacts 8c, éd, g8e and 8f are provided at 90 degrees apart
25 from each other in the memory retaining section 7. The
internal circuit structure of the wrist watch 400 is as

shown in.Fig. 23. That is, the structure shown in
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flag F'to be described later is provided in the RAM 13. 15 The CPU

17 controls the individual sections of the wist watch I“ﬁd‘tﬁe -+€ coin
mefqry 9 according to the programs in the ROM 12 while ust h&@ Blas M 13 as

a work nenory, to execute a process as the wist watch 1 a

an _electronic information processing device. 20

outputs a clock signal to the frequency dividing/tine- S|gn |on
17. The frequency dividing/tine-signal outpw®? section 17 frequency di vi des

the clock signal fromthe oscillator : _

Pr

'Fig. 23 is substantially the same as the one shown in
Fig. 14, the only difference lying in that the
controller 11 are electrically connected to thé oontact
groups 8c; 8d, 8e and 8f.

5 While an IC coin memory 170 in Fig. 20 is designed
almost in.the same way as the one shown in Figs. 15 to

19, the only difference lies in that the IC coin memory

170 has a straight side surface 171 which engéges with
the wall 7c¢ of the inner surface of the memory retaining
10 section 7.

In this embodiment, the ;C'coin memory 170 can be
accommodated into the memory retaining section 7 only
when the straight side surface 171 matches the wall 7c¢
of the inner surface of the retaining section 7. 1In the

15 engaged state, a plurality of electrodes (l30a, 130b,
130c and 1304 in Fig. 17) on the bottom of the IC coin

.); . memory 170 respectively contact the contact groups 8c,
8d, 8e and 8f of the memory retaining section 7.
Therefore, different pieces of data stored in the IC

20 coin memory 170 (those data stored respectively in the
memory areas 124a to 124d in Fig. 18) can be controiled
without changing the installation position of the IC
coin memory 170.

* The through-hole 162 is formed pentagonal the same

25 as the projection 151. As shown in Fig. 21, the connec-

tor terminals 161 at the bottom of the printed circuit

board 163 are arranged in a fan form only at that
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16 to”bwoduce a clock signal necessary for the pro- 25 cessing in the
CRU 11 and various.tining signals. A key input section 15 is a general
representative of t he varlous keys 5a, 5b, 5c and 5d of the key - 10 -

operation section Btdd key 6a of the scroll section 6. The
results of the ope ﬂ ,"m Ir Ir ndi vi - |

- 28 -

position which faces one side of the through-hole 162.

The internal circuit structure of the IC coin memory 160
is the same as shown in Fig. 5.
- The present invention is not limited to the above-
5 described embodiments, but may be modified in various
' other manners. For instance, the contact groups of the
memory retaining_section.7 may be patﬁerned into fan-
shaped electrodes 180 as shown in Fig. 24. In addition,
a flexible conductive member 182 may be placed between
10 the contact grbups of the memory retaining section 7 and
an IC coin memory.lal to prov;de electric connection
therebetween. 1In this case, the conductive member 182
can be formed_by so arranging many conductive synthetic
resins in an insuiative synthetic resin as to penetrate
15 the latter resin.
Although the foreg01ng descrlption of the indivi-
“). . dual embodiments has been given with reference to the
case where the electronic device embodying the present
invention is applied to a wrist watch, this invention
20 can also be applied to other electfonic devices, such as
é small computer, portable telephone, paging device,
electronic book and elegtronic'notebook.
Further, the shape and functions of the IC coin
memory are not limited to those of the above-described
25 embodiments. For instance, another non-volatile memory
may be used as a data memory which is accessed for

information sto}age and readout into and from a wrist



dual KEys of the key operation section 15 are output via the input
controller 14-te the €PY-I1-5 - The di splay controller 19 supplies a

di splay drive sjignal he dﬁ%giay section 4 to display various types of

i nf or mati on bas&ys et iR 51 gnal fromthe control ler 11. The

conmuni cation co “ trols data 10 transfer between the CPU 11
and the IC coin ted via the contacts 8 thereto. Particularly
in this enbodi nent, the communi cation contrekl er 22 per-

P

watch. Furthermore, only a read only type memory may be
provided. To use a non-volatile RAM as a data memory, a
backup battery may be incorporated in the IC coin

memory .

..‘\-r‘!



farms parallel/serial conversion of data and transfers the serial data to
thé:I C coi n menDuiySHeet HaeBeen Replaced The data that is transferred via this
comuni cati on co umll th_e |C coin nenory 9 is tenporarily- stored

in the transnlsS| efore being sent to the | V|a
t he comuni cati on control ler 22, an input/output buffer ,m’m ﬂ”@m’l
8. -The 20 data sent fromthe 1C coin nenory 9 is tenporari

the reception buffer 20 before being subjectgg Lo various processes.

SR " "CLAIMS

1. An eléctfonic device for permitting detachable
installation of an external storage medium, comprising:
an external storage medium (9) for storing data;
5 a body caSé (2) formed with a retaining section (7)
for accommodating said external storage-medium-(s)}

?} g  a'cover member (3) so attached to said body case
.{2) as to opén and close said retaining section (7), and
hold said external storage medium (9) retained in.said

10 retaining section (7) when closed, said cover member {3)
provided with an optical display device (4); and

.electrdnic circuitry means (2d) for receiving data
stored in said external storage medium (9) and supplying
a aisplay signal~to said optical display dévice (4).

15 ' 2. An elecﬁrohid aevice according to claim 1,
characterized in that said .external Storage medium (9)
has almost disk shape._'

3. An elgctronic device according to claim 1,
characterized in that said external storage medium (9)

20 - has a plurality of connector electrodes (50, 130, 161,
180) formed concentrical or in a concentric arc shape,
for supplying the aata to said electronic circuitry
means (24).

s 4. _An.electronic device acCo:ding'to claim 1,

25 characterized in that said retaining section (7) of said

bbdy case (2) is formed into an almost columnar recess

on the bottom of which a plurality of connector
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The srgnals whi ch are exchanged betmeen the CPU 11 and the IC coin nenory 9
V|a the contacts 8 include a 25 control clock signal, a reset signal,

data (17O DATA).; and signals fro a power supply (Vcc and ground GND). The
'eFeE?LBn?'é”‘émﬁf“‘s\““i‘\mmm R I

T

ferminals (8) for electrically éouplingﬁto said external
storage medium (9) are formed.

5. An electronic deVice according to claim 1,
_characteriéed'in that said retaining section (7) of said

fS body case (2) is formed into an almost columnar recess,
' with a position restricting section (7a; 7b,.51) formed
?9 | in a center portion of the bottom of said recess to

’ pésition—said external storage medium (9). |

6. An eléctronic device according to'claim;s,

10 ‘characterized in.that said position restricting section
is a polygonal projection (7a, 7b, 151).

7. An electronic device according to claim 1,
characterized in that éaid body case (2) is further pro-
vided with a control switch (5) for supplying data

15 stored in said external storage medium (9) to said
electronic circuitry means (24).

.) 8. An electronic deviée according to claim 1,
lcharacterized in that said cover member (3) is further
provided with a control switch (S) for supplying data

20 stored in said external storage medium (9) to said
electronic circuitry means (24).

9. An electronic device according to claim 1,
.characterized in that said body case is formed into a
wrisf watch type that a user can wear on a wrist.

25 10. An electronic device according to claim 1,
characterized in that said electronic circuitry means

(2d) further includes_display control means (11, 16-19)
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. desigoEd as indicated by the block diagramgiven in Fig. 5. In Fig. 5, the
| C,.coi n menory-9—+s—provided with a 5 controller 30,  a main storage
sechlon 40 and c ntacts 41. The controller 30 includes a CPU 31, ‘a cl ock

generator 32, a R hmﬂB a transmi ssion buf
reception buf fer om muni cati on contr ol I me @m”m
I nput/ out put buff a power supply 38. :The iendi

sections of the controller 30 and the contr3gl-er -30 and the main

for measuring current time data.and displaying a current
time.on said optical display device (4).
11. An electronic device according to claim 1,
characterized in that said external storage medium (9)
5 comprises a plurality of data storage means (124a-124d)
for.storing plural different pieces of data, and plural
T} groups of external connector electrodes (130, 132, 180)
. for respectively receiving data stored in said plurality
of data storage means (124a-124d), and said retaining

10 section (7)_of'eaid body case (2) is provided with
connector terminals to be electrically connected to only
one of said plural groups of external conoector
electrodes (130, 132, 180);

12. An electronic device according to claim 11,

15 characterized in that said connector terminals (8) at

sa1d retaining section (7) are electrically connected to

Z) . another group of sa1d plural groups of external connec-
tor electrodes (130, 132, 180) by changing an installa-
tion position of said external storage medium (9).

20 13. An electronic device according to claim 11,
characterized in that said external storage medium (9)
has a disk shape, and said plural groups of connector
electrodes (136' 132, 180) each comprise a plurality of
arc electrodes arranged concentrical to the disk center.

25 l14. An electronic dev1ce according to claim 11,

_characterized in that said retaining section (9) of said

body case (2) is formed into a columnar recess and said



storage section 40 are connected via a data bus 60 and an address/control
signal® bus '70." I'n"t'he contrdller 30, the clock generator—32 15 ~ receives

the .cl ock siigy¥hket HibHBed RB1aM4G1 St watch 1. Based on thi
cl ock gEnera a clock to be used by the Eﬂm mm ‘H“‘and
outputs-it t§> IlﬂEﬂlﬂMﬂmF The CPU 31 rece| ves a r srom t he
wri st watch the start or ter- m nati on of a process
based on this reset signal. Based on the-pnmgnans and data stored in the

storage section

plural groups of connector terminalS'(IBO, 180) are
Iarraaged-linearly from the center of said recess.
15. - An electronic device according to claim 1,
characterized in that said external storage medium (9)
5 is provided with an EEPEOM (42) for storing said data.
16. An electronic device according to claim 1;
m) I_ .characterized in that the data stored in said external
? .storage.medium (9) includes program data.
17.  An electronic device for permittihg detachable
10 installatioa of an external storage medium, comprising:
a substantial disk-shaped external storage medium
{9) for storing data and having output terminals (50,
130, 161, 180) for outputting said data;
| a wfist watch case (2) formed with a columnar
15 -:retaining section (7) for accommodating said external
'storage medium (9); _

-)- l. _ a cover member (3) attached to said wrist watch
case (3) for opening and closing said retaining
section'(7), and for holding said external storage

20 "medium (9) retained in said retaining section (7) when
closed, said cover member (3) provided with an optical
disblay device (4);

timer means (11, 16-18) for measuring a current
time and outputting a first display signal for

25 displaying the current time; |

electronic circuitry means (2d) for receiving

data stored in said external storage medium (9) and



- 53 the CPU 31 controls the individual sections of the | C coin.nmemory
9, data exchange with the wist watch 1, and data witing/reading to/from

t he .mai n storage sec= 25 tion 40. The conmunicati ‘“
controls data [ \iﬁ ShasRineghaceihe CPU 31 and the \Nl’lg mmm‘“\muﬁ ect ed

L I

- .

supplying a second display signal based on the data; and

via the contacts

a signal transfer member (19) for supplying sald
flrst and second display 51gnals to said optical display
device (4).

5 - 18, Ao electronic device according to claim 17,
characterized in that said output terminals (50, 130,
132, 161, 180) of said externai storage medium (9) are
arranged concentric or in a concentric arc shape.

12. An electronic device according to claim 17,

10 characterized in that conneotor’terminals.(S) to be
coupled to said output terminels (50, 130, 180) of said
external storage medium (9) are formed in said columnar
retaining section (7) of said wrist watch case (2).

20. An electronic device acoording to.claim 15,

15 characterizea-in'that a position restricting section
(7a, 7b, 7c) for positloning said external storage

- medium (9) is’ formed in a center portion of said colum-
nar retaining section (7) of said wristlwatch case (2).

21. 'An electronic device according to claim 20,

20 characterized in that said position restricting section
(7a, 7b, 7c) includes a columnar projection.

22. An elecfronic device according to claim 17,
characterized in that said wrist watch case (2) is
further provided with a control switch (S) for supplying

25 data stored'ih said external storage mediom (9) to said
electronic circuitry means (24).

23. An electronic device according to claim 17,



this ewbodlnent the communication controller 36 per- forms parallel/serial
conver5|on of data and transfers the serial data to the-wist watch 1. The

data that is twhnﬂk&&ﬁedmﬂkﬁmkais conmuni cation control
wWri st watchll the main storage secti maﬁwa mlrlly
stored in the tr kuME fer 34 bef ore being sent I'sf watch 1
via the com nunicatl 'l er t he |nput/output buffer 37 and the

contacts 41. The data sent fromthe MKISt-W@ECh 1 10 is tenporarily
stored in the reception buffer 35 before

- .

characterized in that said cover member (3) is further
provided'with'a control switch (5) for supplying data
stored in said external storage medium (9) to said
“electronic circuitry means (24).
5 24. An electronic device according to claim 17,

further comprising display switching means (5, 11,-19)

- for selectively displaying the first display signal and
the second display signal to said optical display
device (4).

10 25. An electronic device according to claim-17,
characterized in that said external storage medium
cdmprises a plurality of data storage means (124a-124d)
for storing plural different pieces of data, said output
tgrminals-(l3l, 180) comprises plural groups of output

15 terminals for respectively supplying data stored in said
plurality of data storage means, and said retaining sec-

) tion (7) of said erSt watch case (2) is provided with

connector terminals (8) to be electrically connected to
one of said plural groups of output terminals (130,
20 180). | | |
| 26. An electronic device according to claim 25,
.characterized in that said connector terminals (8)_at
said retaining section (7) are electrically conneéted to
another group-of said plural groups of output terminals
25 by changing an installation position of said external
storage medium (9).

27. An electronic device according to claim 25,



~ 0

bei ng MW|tten in the main storage section 40. The main storage section 40,
constltuted of an EEPROM stores various types of information, such as
telephone book data, -nanme—card data, schedule data and 15 dictionary™

data. The IC coin nennr 9 exchgnges the data fromthe
section 40 with Figs. 6 through 9 "‘“mmin?mmm,“!ﬂ
structure of the ‘ 9. As shown in Figs. 6 throaghLS

coin nenory 9 co ed CIrCUIt bo3% d-43 on

charactérized in that said output terminals (130, 180)
eacﬁ comprise a plurality of arc electrodes arrangéd
concentrical.
28._-An e;ectronic device accqrding to claim 17,
5 characterized in that said external storage.medium.(Q)
is provided with an EEPEOM (42) for stdring the data.:

29. An electronic device according to claim 17,

" characterized in that the data stored in said external

storage'medium (9) includes pfogram data.



whichia sem conductor device 42 such as an LSl having the circuitry as
sijewn in Fig. 4 is_nmounted, .a_housing 44 in which the sem conductor-device
nourt ed printed circuit board 43 is fitted frombelow, and a netal frame 25

45 whi ch assenb(This lastd cuit board 43 and the housing 44. The
printed circuit ng 44 and frame 45 have thin circular
shapes, so that t

- 37 -

"ABSTRACT

a wrisf watch (1) is provided with a cover member
5 (3) attached tqwa wrist watch case (2) by a coupling
portion (3) in a openable/closable manner. A liquid
23. crystal display device (4) to display time is
) incorporated in the cover member (3). A retaining
section (7) for retaining a disk-like data memory is
10 provided on the upper surface of the wrist watch case
(2). The data mémory in the retaining secfion (7) is
securely held with the cover member (3) closed. Data in
the disk memory (9) is read and processed by the
electronic.ci:cuitry (2b) of a watch, and is sent to the
15 liquid crysfél diépiay device (4) via a flexible circuit
board (2e). The da;a is then converted into a time
- which is in turn displaYéd. The data memory can |
therefofe be very easily attached or detached, and is
securely held. 'The wrist watch itself can be made
20 compact. Replacing the data memory with another one can
provide advantages such as displéYing various types of

data.



- 13- «coin nenory 9 having those conponents assenbl ed together has a
éijcular flat -shape. The printed circuit board 43, housing 44 and frame 45
respectively have circul ar openings 43a, 44a and 45a forned in the center,

so that 5 a Imeén%,%%e{%s fornmed in the center when they are
assenbl ed togeth ' gh- hol e gayﬁycones a reference point to
position the IC !ﬂ,as described earlier. On the bottom of the

| FIG.1

printed circuit boar




10 forrred connector termnals 48 which electrically coupl eto the

this printed circuit board 43. As shown in Fig. 8 the se conductor ‘devi ce -
42 is nounted at a predetermnined position on the upper su ‘F I'EsBeenﬁtf: ,atcede
pri-nted circuit board 43. Many wri ngsg}? formed of a con

patterned on the top of the printed cir i7 board 43, sot M

sem conductor device 42 is nmounted on the printed circuit board

indi- vidual wirings 47 electrically connect at their one ends
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20. to the rqs,ggﬁge{yngg,rﬁH',lg@,s 48 provided on the | ower surface of the
sém conductor de ther ends of the wirings 47 are connected to
t hr ough- hol es 49U!m,ﬂm'mlﬂmﬁred through the printed circuit board 43 in
an electrically ner. Formed on the bottom 25 of the

pri-nted circuit board 43 are connector term nals 50a, 50b, 50c, ... which

are associated with the through- holes @’,7As showmn in Fig. 9, the
connector terminals
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-14- '50a, 50b, 50c, ... are formed concentrical with the opening 43a of the
prlnt ed circuit board 43 as the center, and are nutually ng%g{eaqhapyeeak laced

-

consentrical insulation section 51. The connector terninals
50c, ... are to be connected to the termnals of the sem con
42 via the through-holes 49 and the w W s 47. The connector
'50a, 50b, 50c, ... are exposed on the omof ‘the IC coin rrem)ry :
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9 as shomn in Fig. 6, so that they contact the contacts 10 - ta.be

-.8.
electrlcally coupl ed thereto when the 1C coin nmenory 9 S sta
menery retaining section 7 of the wist watch 1. As shwt S

fli

II d in the

epladad:
housi ng 44 where the printed circuit board 43 is to be ﬂ, cess
52 for housing the sem conductor device 42. 15 The fr

assenbling the printed circuit board 43 a ousing 44 is designed to.cover
the whole top por- tion and has a bent ear 4or supporting the. housing 44
and printed circuit board 43.

FIG.6
‘o 498 444 9
42 44
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The 66eration of the wist watch 1 having the 20 above-descri bed
sttucture wil l-be described below. Fig. 10 presents a flowchart

ilTustrating the operation. Step Al is a halt state, fromwhich the flow
advan- ces to a t REECof steps A2 and A3 or A4 every
pr edet er m ned: peyff I, 6 sec. In step A2 it is 25 di scri m nated
whet her the coin inthe RAM1&4p Fig. 4 is on, i.e., "1."

with the coin nenory flag F being on, the fl advances to step A3 where
t he :

FIG.8




- 15 “~data sent fromthe IC coin menory 9 is displayed. Wen the coin
nenory flag Fis off or "0," the information of the current ti me neasured
by  the timer section 18 is displayed in step Ad. S “WWhen there |s a
key input fromthe key operation section 5 in step Al, the H:s

step A5 where it is deternmined if the key input is fromthe ' Relaced/
- | vz IHH 1] l!
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key 5d.- | f the key input-event is originated fromthe node sel ect key 5d,

t‘h‘&e—flow advances_t o step Aduhere 10 the content of the coin nmenory
flag F is swt oot Lo he node. Wen it is determned in step AS
that the key in ‘&ot occurred by the node sel ect key 5d, the

fl ow advances t it is detg m ned whet her the coin nenory

flag Fis on or off. Wen 15 t he coi-n/r’rZrmry flag Fis on, the fl ow goes
to step A8 where the keys 5a to 5¢c and the scroll key 6a are controlled by

the control programs in the I1C coi g, 11
. . 3




9 to serve as keys to read or wite data fromor into the IC coin nenory 9
or-:...keys for display control. Wen 20 the coin nenory flag Fis off, the
fl ow advances to step A9 where the keys 5a to 5¢c are controll ed by-the --

control programs in the ROM 12 to serve as keys for tings Sl R d
corvyection or control for the other functions of the wi

The wist watch 1 is used with the coveg 3 cl osed (see iﬂ!’@,ﬂi?ﬂﬂﬁfabove
manner, various types of information is’/di%pl ayed on the" on 4,
SO : :

FI1G.13
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101




- 16 - *sthat._the wri st watch 1 can serve as a watch or an electronic
i mtorymati on device. Even with the I1C coin nenory 9 uninstalled in the

r et ai ni ng se'Eltl et daneR roller 11 of the wist watch 1 controls the
i ndi vi - ccordlngtothe prograns in the ROM 12 to
fUﬁ‘CtIOI’l asa |ngthe day of the week,

10
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v

tlne ‘etc. on the di splay section 4. To use this wist watch 1 as an
electronlc infor- nation device, the user opens the cover 3, places the IC
10"+ coin menory 9 in the retaining section 7, closes the cover 3,
operates the node select key 5d to set the mem ory flag F ThisSha@nHasiBagiRe
operates the keys 5a to 5c or the key 6a to performvarious

I nformati on pro- cessing. 15

of the wist watch 1

it can be open and

1
123a ‘//
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detach ‘the I C coin menory 9, thus facilitating the installation and

déyacﬁnent of the lC-eoinnenory 9. Wth the cover 3 closed, the connector

terfinals 50a, 20 RpeenReplae® pressed against the contacts 8 to ensure
ﬁhthe projection 7a is provided in the center

stable electric

of “t he menory ret “& 7 and thegyhrough-hole 9a is provided in
the center of the ry 9, it Zg 17 s easy to position the IC
coin nenory 9 when installing in-the retaining section 7 and is possible to

ensure
F1G.17

132b 131b 130b

FIG.19
132b




-17-" According to this enbodiment, in short, the surface space of the wi st
watch 'l can effectively be used, so that the wist watch 1 capable of
sefving as an elec- tronic information device can be nade--conpact,

| nproving 5 the portability. Al though the key operatlon section 5is
provi ded in This Sheet Has

s H"lllllmlllllllllﬁll
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L4

t he body case 2 in this embodi ment, the key operation section 5 may be
pf?Vhded in the cover_ 3 as shown in Figs. 11 and 12. Since the wist watch
in"Figs. I and 10 12 has the sane structure as the wist watch 1
actor di ng t gy} §RetfHias Bden Bepligesi nent , except for the key operation section 5,

| ike referen given to like portions to avoid their detail ed
descri ption. ment) 15 Figs. 13 to 19 illustrate
anot her enbod! of the present inveﬂ?&ﬁ;

160

162

FIG.20

TEay el L



Y.

A‘MWISP wat ch 100 shown in Fig. 13 is shaped al nbst the sane as the wi st
match 1 shown in Figs. 1 and 2. Like or sane reference nunera+s—afe -used t-o

defot e those: 20 sections in Fig. 13 corresponding or identi g I
sections in Figs. 1 and 2 so as to avoid their detailed explanjﬁf “mReimw
prejection 7b is formed in the shape ¢§Z? square pole in the ce I“}"'ll
bottom of the nenory retaining section 7On the bottom of the

7b 25 opposite to the position of this projection 7b, a con- tact group

8b including eight contacts is ar rF‘IgleG na>1

163

FI1G.24
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Iiné"‘ﬁérpendi cular to one side of the projection 7b. -18- An IC coin
Meory 101 shown..in Fig. 13 is retained in the menory retaining section 7.
An® &l ectronlc circuitry in the vvrlst wat ch 100 is designed as shown in a

B | [ B

170

171

FIG.22

400




(Rgaalﬁnly Menory) 112, a RAM (Random Access Menory) 113, a key input
segtidon 114, a frequency dividing/. timng-signal output section 116 and a
di 3pl ay controller 117. Further, the contacts of the contact 10 ....group. 8b
aré individually connected to the controller 111. The ROM 112 stores a

program for operating the wist watch 100 as a time piece, &gy eplaced
‘operating the wist watch 100 as an el 9(hanic I nformati on d% I
the like. In the RAM 113 having a nenory area 113a,
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. [S/L:e,scrm,mr : paged ... to g}aged 129 |

tlpe "dat a eal cul at ed by the controller 111 is stJ %mcmi RAML1da3 3@ LY 30ed 26
alsp as a work nmenory for various functions. Usingglhg, é{}l a ﬁf E“1377
menory and according to 20 the prograns in theg RO, '%hgﬁf qu’ """
111%control s the individual sections of theg W st matc 0 and®the” (bp%ﬁﬂn
menory 101 to execute a process notpoply Eog g yrm hut _al sg f@£|§@é

electronic information device. 25 An pH R SHET 5 géue -------

cl ock si gna| and ELECTRONIC DEVICE DESIGNED TO PERMIT DETACHARBLE
ATTACHMENT OF AN EXTERNAL MEMORY DEVICE THERETO

" Background of the Invention

1. Field of the Invention
The present invention relates to an electronic
device, and more particdlarly, to an electronic device
5 so designed that an external memory, which has various
pieces of data and programs stored_therein and éontqins
a control circuit or the like, can detachably be
installed in this device. |
2. Description of the Related Art
10 In an electronic device,.particularly, a portable
electronic device, such as an electronic notebook
designed to be capable of storing telephone number data,
address data, schedule data, etc., an internal memory
cannot have a large memory capacity, limited by the por-
15 tability and cost of the-device.
: in this respac t: eléctrgnic devices designed to
vermit detacha ble installation of an external memory

~

thereto have been proposed. Among them is, for example,
a type whicn allows an IC card, a ROM pack, CD (compact
20 disk) or ths like to be detachably attacned to the

electronic devices.’

This type of an electronic device that permits
detacheble installation of an external memory thereto is

so designed as to permit-different data and programs of

25 different purposes (dictionary, name cards management,
etc.) to bz stored in different external memories and

2llow 2 user to change the installed external memory
This is the replacement shest

2 4 ‘SEP 19%

Date:



sends rt to the frequency dividing/timng-signal output section 116. The
frequency di vi di ng/ ti m ng-si gnal -19- output section 116 then .
fréquency-di vi des the clock signal fromthe oscillator 115, outputting a
ckoeck signal needed for a process of the controller 111 and various timng

si‘gnal s.

-

according to the purpose.

In such a conventional electronic device, a memory
retaining section for accommodating the external memory
is formed in the body case of the device, and is to be

5 generally covered with a cover after the external memory
is retained in that memory retaining section. -

To provide the space for the cover, the conven-

tional electronic device that is demanded to be compact
has a retaining section for an external memory formed ih
10 a free or unused area on the side, bottom or top of the
body case. |
In this conventional electronic device, with exter-
nal memory retaining section formed on the side or bot-
tom of the body case, it is inevitable that a user
15 should the pésition of the electronic device or turn the
device upside down to 1nstall or detach an external
) . .  memory. This’ work of 1nstallatlon and detachment of an
external memory is troublesome and deteriorates the
usability of such an electronic device.
20 If fhe external memory retaining section is formed
on the top of the body case, however, it is inevitable
to restrict the sizes of a key input section and a
dispiay section or other members, which are normally
provided on the top of the body case. This design
25 requires that keys be made smaller or the display sec-
tion be designed smaller, which is not desirable in view

of good operability and high visibility of information.
This is the replacement shest
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5.5 % ¢ cThe key input section 114 is a general represen- tative of the
keys 5a, 5b, 5c and 5d of the key opera- tional section 5 and the scrol
key 6a of the scroll section 6. Based on a signal fromthe controller 111,
the 10 di splay controller 117 controls the display section 4 to display
vard ous types of information. The IC coin nenory 101 has a printed circuit
board 121, a housing 122 and a frane 123 | anjnated as shown in Figs. 15 and
16. An IC menory 124 is installed in the~ -

- .

In the conventional electronic device, the ektérnal
memory and the retaining section have a predetermined
positional relationship such that the external memory
cannot electrically be connected to the body case unless °

5 the external memory is placed in a predetermined state
in the retaining section. This conventional structure
necessitates that the user should check the positional
relation every time when placing the external memory in
the retaining section, taking time in replacing the

10 external memory with another one.

Summary of the Invention

It is an object of the present invention to provide
an electronic device which does not have the aforemen-
tionéd shortcomings, and is therefore designed to

15 facilitate the installation and detachment of an exter-
nal memory as well as ensure the effective use of the
(. _ . surface space of the body case.
To achieve this object, according to the present
invention, there is provided an electronic device for
20 permitting detachable installation of an external
storage medium, comprising an external storage medium
for storing data; a body case formed with a retaining
section for accommodating the external storage medium; a
cover member so attached tQ the body case as to open and
25 close the retaining section, and hold the external
storage medium retained in thé retaining section when

closed, the cover member provided with an optical
This is the replacement shest
2 4 SEP 19%
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15 'a‘prﬁnted circuit board 121 and a printed wiring is pro- vided therein
assshown in Fig. 19. The printed circuit board 121 is covered with the
hodsi ng 122 made of a synthetic resin. The housing 122 has a chamber 125
for.retaining the 1C nenory 124 which is installed in the 20 printed
circuit board 121. The housing 123 and the printed circuit board 121 are
assenbl ed together by the franme 123. The printed circuit board 121, the
housi ng 122 and the franme 123 are forned i-nh @ di sk shape (thin cylinder.
shape). The IC coin nmenory 101 into which

L

display-device; and electronié circuitry means for
receivin§ data stored in the external storage medium and
.supplying a display signal to the optical display
deviée.

5 With the above structure, the present inveﬁtion can
provide large display”space and ensure good électric
connection between an external memory and the body case
as well as significantly facilitate the attachment and
‘detachment of the external memory.

10 Brief Description of the Drawings

Fig. 1 is a perspective view of a wrist watch
according to the first embodiment of the present inven-
* tion;
Fig. 2 presents a perspective view of the wrist
15 watch shown in Fig. 'l with its cover 3 open and a
perspective view of an IC cgin memory which is to be
.) ' . installed in the wrist wétcﬁ;
Fig. 3 is a cross section of the wr%st watch shown
in Fig. 1;
20 Fig. 4 is a circuit block diagram of the wrist
watch in Fig. 1;
.Fig. 5 is a circuit block diagram of an IC coin
memory to be installed in the wrist watch;
: fig. 6 is a cross section.of the IC coin memory;
25 Fig. 7 is an exploded perspective view of the IC
coin memory;

Fig. 8 is a top view of a printed circuit board to
? This is the replacement s%\ut
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25 © i fhese conmponents are assenbled is also forned in a disk shape. The
printed circuit board 121, the housing 122 and - 20 - the frane 123 as
conponents of the IC coin nenory 101 have square holes 121a, 122a and 123a
i n-t he center, respectively. These hol es 121a, 122a and 123a of the

[
-

5
10
15
J
20
25

-5 -
be used in the IC coin memory ;

Fig. 9 is a bottom view of a printed circuit board
to be used in the IC coin memory;

Fig. 10 is a flowchart illustrating the operation
of the wrist watch;

Figs. 11 and 12 are perspective views of a wrist
watch according to the second embodiment of the present
invention;

Fig. 13 presents a perspective view of a wrist
watch according to the third embodiment of the present
invention; _. |

Fig. 14 is a circuit block diagram of the wrist
watch according to the third embodiment;

Fig. 15 is a cross section of an IC coin-memory 101
shown in Fig. 13;

Fig. 16 is an explodedsperspective view of the IC
coin memory 101 in fig. 13;;.

Fig. 17 is a bottom view of a printed circuit board
to be used in the IC coin memory 101;

Fig. 18 is a circuit block diagram of the IC coin
memory 101;

'Fig. 19 is a bottom view of the printed circuit
board to be used in the IC coin memory 101;

" Fig. 20 is a perspective view of a modification of
the wrist watch of the present invention;

Fig. 21 is a bottom view of an IC coin memory to be

used in the wrist watch in Fig. 20; This is the replacement sheet
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respeéﬁive conponents communicate with one another to 5 provi de a

th¥r ough-hol e 126 of the IC coin nenory 101, as shown in Fig. 15. If the

t hrough-hole 126 is fitted over the projection 7b in the -nenory retaining
seetion 7 of the wist watch 100, the installation angle and posi- tion of
the:1C coin nenmory 101 in the nenory retaining 10 section 7 can be set.
The projection 7b of the nenory retaining section 7 and the through-hole
126 of the 1C coin nenory 101 constitute angge-defining nmeans for defining
the installation angle of the IC coin nmenory

T

Fié. 22 presents a perspective view of a wrist
watch according to the fourth embodiment of the presenf
invention; |

| Fig. 23 is a circuit block diagram of the wrist
5 watch shown in Fig. 22; and -
Fig. 24 is a perspective view illustrating the

_ﬁ) ‘attachment structure of an IC coin memory.

Detailed Description of the Preferred Embodiments

Preferred embodiments of the present invention will

10 now be described referring to the accompanying drawings.

(First Embodiment) _

Figs. 1 to 10 illustrate an electronic device
according to the first embodiment of the present inven-
tion. |

15 Figs. 1 and 2 present perspective views of a wrist
watch 1 as an electronic deyice, and Fig. 3 is a cross
) . section of the wrisf watbh.. The wrist watch 1 has a
body case 2, and a cover (cover portion) 3 provided on
a cover retaining section 2f on the top of the body
20 case 2.

The cover 3 comprises a top cover case 3a and bot-
tom cover case 3b as shown in Fig. 3, and is connected
via a coupling section 3c to the body case 2 in an
openable/closable manner. The cover 3 has an opening 3d

25 formed in the top surface where watch glass 3e is
attached, and has a display section 4 provided inside.

The display section 4 is constituted of; for example,
This is the replacement sheet
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101°in“thé nenory retaining section 7. 15 As shown in Fig. 17, four
cohtact groups 130a, 130b, 130c and 130d are forned in the |lower surface of
thé& printed circuit board 121. Each of the contact groups 130a, 130b, 130c
and- 130d are constituted respec- tively by eight contacts 131a, 131b, 131c
and 131d and 20 t hr ough- hol es 132a, 132b, 132c and 132d forned in the
respective contacts. The contacts 131a, 131b, 131c and 131d of the
respective contact groups 130a, 130b, 130c-a@d-130d are forned concentri cal
to one another 'in a fan

o .

a liquid crystal display device, and is capable of
displaying information of watch functions, such as year,
month, day, day of week, and time, and various types of
information presentable by an information device, such

5 as telephone book data, name card data, schedule data
and dictionary data. A projection 3f is provided.bh the
'side of the top cover case 3a, and serves to prevént the
cover from opening by éome shock when abutting on the
side wall of the cover retaining section 2f of the body

10 case 2.

The body case 2 is provided with a key operation
section. (key input section) 5 and a scroll operaﬁion
séction 6, with a memory retéining section 7 formed at
the lower portion of the cover 3 as shown in Fig. 2.

15 The key operation section S includes various keys Sa,
5b, Sc and 54, and the scro}l operation section 6
,) . includes a scroll kéy 6a. Ehe keys 5a, 5b, 5c and 5d of
the key operation sectiﬁn 5 are used, for exaﬁple, to
adjust the date in watch mode and input various types of
20 ihformation-in information mode. The scroll key 6a is
used to instruct the up, down, right or ieft scrolling
of the data displayed on the display section 4.
.The memory retaining section (retaining section) 7
is formed into a columnar recess, with multiple contacts
25 (terminals) 8 arranged in a line at the bottom of the
retaining section 7. The contacts 8 are made of a con-

ductive flexible rubber member or flexible metal or the
This is the replacement sheet
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shape frormthe center of the IC coin menory 101 toward 25 t he externa

wabl. +«Further these contact groups 130a, 130b, 130c and 130d are forned at
t he positions opposite to the correspondi ng sides of the hole 12l1a. Wen
t he-. - 21 - 1Ccoin nenory 101 is to be installed in the retaining

section 7 of the wist watch 101, the through-hole 126
-8 -
like. A projection 7a is formed in the center of the
memory retaining section 7.
Aldisk-shaped or coin-shaped information storage
device 9 is disposed in the memory retaining_séction 7.
5 The information storage device 9 (whose details will be
given later) has a semiconductor device inside on the
bottom of which contacts are formed. The contacts of
this information storage device (hereinafter called as
*IC coin memory") come into contact with the contacts 8
10 formed in the retaining section 7 when the IC coin
memory 9 is housed therein. To ensure secure contact
between the contact group of the IC coin memory 9 and
the contact group 8 of the retaining section 7, a
through-hole %a is formed in the IC coin memory 9 so
15 that the projection ‘7a in the Center of the retaining
section 7 is fitted in the Ehrough-hole'Qa to restrict
) ; the retaining’position. ’Thé body case 2 has an opening
2a formed in the bottom and has a printed circuit board
2c disposed inside, with a back cover 2d covering the
20 openiAg 2a as shown in Fig. 3. Attached on the printed
circuit board 2c is a semiconductor device 2b in which
electronic circuitry to be described referring to Fig. ¢
is incorporated. The printed circuit board 2c supplies
a display drive signal to the.display section 4 by means
25 of a flexible connection board 2é.

Fig. 4 illustrates the electronic circuitry of the
semiconductor device 2b. This is the replacement sheet
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of the®I'Cicoin nmenory 101 is fitted over the projection 7b of the retaining
section 7, ensuring that one of the 5 contact groups 130a, 130b, 130c
and 130d of the IC coin nenory 101 contacts the contact group 8b of the
wri-st wat ch 100. Modreover, the fitting angle of the through- hole 126 of
the: I C coin nenory 101 to the projection 7b is to be changed by [err] as
needed, ensuring that one of 10 the contact groups 130a, 130b, 130c and
130d of the I1C coin nenory 101 is sequenti al By-sel ected to cone into
contact with the contact group 8b.

T .

Td a CPO (Centrai Processing Unit) 11 are connected
a ROM (Read Only Memory) 12, a RAM (Random Access
Memory) 13, an input controller 14, a frequency
dividing/time-signal output section 17, a timer éection
5 18, a display controller 19, a reception buffer memory
20, a-transmission buffer memory 21, and a communication
_éontroller 22 via a data bus 25, an address/control.
signal bus 26 and/or other varioﬁs signal buses (shown).
The ROM 12 stores a program for a watch, a program
10 that permits the wrist watch 1 to function as an
electronic information devicg, various pieces of numeri-
cal data and character data. The RAM 13 serves as a
memory to store various pieces of data. A coin memory
flag F to be described later is provided in the RAM 13.
15 The CPU 11 controls the individual sections of the
wrist_watch 1 and the IC coin memory 9 according to the
_) . programs in the ROM 12 whil; using the RAM 13 as a work
memory, to executé a process as the wrist watch 1 and a
process as an electronic information processing device.
20 An oscillator 16 ouéputs a clock signal to the
frequency dividing/time-signal output section 17.
The frequency dividing/time-signal output section 17
freéuency-divides the clock signal from the oscillator
16 to produce a clock signal necessary for the pro-
25 cessing iﬁ the CPU 11 and various timing signals.
A key input section 15 is a general representative

of the various keys 5a, 5b, 5c and 54 of the key
This is the replacement shest
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The® I:C"nrerrory 124 attached to the IC coin nenory 101 is divided into four
data nenory areas 124a, 124b, 15 124c and 124d as shown in Fig. 18. The
nmefiory areas 124a, 124b, 124c and 124d constituted by, for exanple, an
EEPROM are connected to their own lead lines La, Lb, Lc and Ld,
respectively. The nenory areas 124a, 124b, 124c and 124d store data about

t e[ ephone nunbers and 20 busi ness cards, schedul e data, and dictionary
data, for exanple. As shown in Fig. 19, tkellead |lines La, Lb, Lc and

operatia; section 5 and the scroll key 6a of the scroll
section 6. The results of the operation of the indivi-
dual keys of the key operation section 15 are output via
the input controller 14 to the CPU 11.

5 The display controller 19 supplies a display drive
signal to the display section 4 to display various -types
of information based on a display signal from the
controller 11.

The.communication controller 22 controls data
10 transfer betweén the CPU 11 and the IC coin memory 9
connected via the contacts 8 thereto. Particularly in
this embodiment, the communication controller 22 per-
forms parallel/serial conversion of data and transfers
the serial data to the IC coin memory 9.
15 . The data that is transferred via this communication
controller 22 to the IC coin memory 9 is temporarily
') . stored in the transﬁissibn buffer 21 before being sent
to the IC coin memory 9 via the communication controller
22, an input/output buffér 23 and the contacts 8. The
20 data sent from the ic coin memory 9 is temporarily
| stored in the reception'buffer 20 before being subjected
to various processes.
'The signals which are exchanged between the CPU 11
and“the IC coin memory 9 via the contacts 8 include a
25 control clock signal; a .reset signal, data (I/O DATA),
and signals from a power supply (Vcc and ground GND).

The IC coin memory 9 (whose structure will be
This is the replacement sheet
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Ld of: {'tfe ‘nenory areas 124a, 124b, 124c and 124d in Fig. 18 are wired on
the top surface of the printed cir- 25 cuit board 121 having the IC coin
mendory 101 thereon to the through-holes 132a, 132b, 132c-and 132d of the
cor= tact groups, forned in the reverse side of the IC coin - 22 -
menpry 101. Wth the lead lines La, Lb, Lc and Ld wired

- 11 -
described later) has electronic circuitry inside and is
designed as indicated by the block diagram given in
Fig. 5.

In Fig. 5, the IC coin memory 9 is provided with a
5 controller 30, a main storage section 40 and contacts
41. The controller 30 includes a CPU 31, a clock -
generator 32, a storage section 33, a transmission
buffer memory 34, a reception buffer memory 35, a cdm~
munication controller 36, an input/output buffer 37 and
10 ' a power supply 38. The individual sections of the
controller 30, and the cdntréller 30 and the main
storage section 40 are connected via a data bus 60 and
an address/control signal bus 70.
In the controller 30, the clock generator 32
15 receives the clock signal from the wrist watch 1. Based
on this clock signal, the c}gck generator 32 produces a
.) ; clock to be used by.the Ic éoin memory 9 and outputs it
to the CPU 31, etc. The CPU 31 receives a reset signal
from the wrist watch 1, and controls the start or ter-
20 mination of a process based on this éeset signal. -‘Based
on the programs and data stored in the storage section
33, the CPU 31 controls the individual sections of the
IC coin memory 9, data exchange with the wrist watch 1,
and‘data writing/reading to/from the main storage sec-
25 tion 40. The communication controller 36 controls data
transfer between the CPU 31 and the wrist watch 1 con-

nected via the contacts 41 thereto. Particuiarly in
This is the replacement shest
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in thi § menner, the menory areas 124a, 124b, 124c and 124d of the IC coin
mehory -101 are connected respec- tively to the contact groups 130a, 130b,
130¢c and 130d 5 fornmed on the reverse side of the I1C coin nenory 101.
The: 124a, 124b, 124c and 124d of the I1C coin nmenory 101 are therefore
connectable to the contact group 8b of the wist watch 100 via the contact
groups 130a, 130b, 130c and 130d. 10 The action of this enbodi nent
wi |l now be descri bed. - 12 -

this embodiment, the communication controller 36 per-
forms parallel/serial conversion of data and transfers
the sérial data to the wrist watch 1. The data that is
transferred via this communication controller 36 to the'
5 wrist watch 1 is read out from the main storage section
40 and temporarily stored in the transmission buffer 34
i) 'before being sent to the wrist watch 1 via the com-.
munication controller 36, the input/output buffer 37 and
the contacts 41. The data sent from the wrist watch 1
10 is temporarily stored inlthe reception buffer 35 before
being written in the main stqrage section 40.
The main storage section 40, constituted of an
EEPROM, stores various types of information, such as
telephone book data, name card data,.schedﬁle data and
15 dictionary data. The IC coin memory 9 exchanges the
data from the main storage section 40 with the wrist
) . watch 1. | ‘
Figs. 6 through 9 illustrate the structure of the
IC coin memory 9. As shown in Figs. 6 through 8, the IC
20 coin memory 9 comprises a printéd circuit board 43 on
which a semiconductor device 42 such as an LSI having
the.circuitry as shown in Fig. 4 is mounted, a housing
44 in which the semiconductor-device mounted printed
¢iréuit board 43 is fitted from below, and a metal frame
25 45 which assemble the printed circuit board 43 and the
housing 44. The printed circuit board 43, housing 44

and frame 45 have thin circular shapes, so that the IC
This is the replacement sheet
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The wri"st watch 100 keeps its cover 3 closed in the normal use and displ ays
various information in the display section 4. Even without installing the

| Ccoin 15 menmory 101 in the retaining section 7, the .controller 111

wi 1. control the individual sections by a programin the ROM 112, so that
the.wrist watch 100 serves as a watch and displays time data, such as the
day of the week and time, in the display section 4. 20 To use the
wist watch 100 al so as an el ectronic informaBi en device, the user opens

the cover 3 to

P -

coin meﬁory 9 having those components assembled together
has a circular flat shape. The printed circuit board
43, housing 44 and frame 45 respectively have circular
openings 43a, 44a and 45a formed in the center, so thatl
5 a through-hole 9a is formed in the center when they are
assembled together. 'The through-hole 9a becomes a-
T} reference poin£ to pdsition the IC coin memory 9 as.
described earlier.
On the bottom of the printed circuit board 43 are
10 formed connector terminals 48 which electrically couple
to the contacts 8 of the wrist watch 1. Fig. 8 and 9
illustrate the structure of this printed circuit board
43. As shown in Fig. 8 the semiconductor device 42 is
mounted at a predetermined position on the upper surface
15 of the printed circuit board 43. Many wirings 47 formed
of a conductor are patterned on the top of the printed
) 3 circuit boafd'43, so that when the semiconductor device
42 is mounted on the printed circuit board 43, the indi-
vidual wirings 47 electrically connect at their one ends
20 to the respective terminals 48 provided on the lo&er
surface of the semiconductor device 42. The other ends
of the wirings 47 are connected to through-holes 49,
whiéh are bored through the printed circuit board 43 in
an e€lectrically conductive manner. Formed on the bottom
25 of the printed circuit board 43 are connector terminals
50a, 50b, 50c, ... which are associated with the through-

holes 49. As shown in Fig. 9, the connector terminals
This is the replacement shest
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instal " sthe IC coin nmenory 101 in the retaining section 7, closes the cover
3 and then operates sone keys to performvarious information processing.

The™ fl omchart 25

shewn in Fig.
23. -

5
10
15
)
20
25

of the operation in this case is the.sanme as the one
In setting the 1C coin nenory 101 to the retaining -

- 14 -~
50a, 505, 50c, ... are formed concentrical with the
opening 43a of the'prihted circuit board 43 as the
center, and are mutually insulated by a coricentrical
iﬂsulation section 51. The connector terminals 50a,
50b, 50c, ... are to be connected to the terminals of

the semiconductor device 42 via the throﬁgh—holes 49 and

‘the wirings 47. The connector terminals S50a, S0b,

50c, ... are exposed on the bottom of the IC coin memory
9 as shown in Fig. 6, so that they contaqt the contacts
8 to be electrically coupled thereto when the IC coin
memory 9 is installed in the memory retaining section 7
of the wrist watch 1. As shown in Fig. 6, the housing
44 where the printed circuit board 43 is to be fitted
has a recess 52 for housing the semiconductor device 42.
The frame 45 for assembling the printed circuit board 43
and housing 44 is designed to cover the whole top por-
tion and has a bent ear forxsupporting the housing 44
and printed circuit board 43.
The operation of the wrist watch 1 having the

above-described structure will be described Eelow.
Fig. 10 presents a flowchart illustrating the operation.

' Step Al is a halt state, from which the flow advan-
ces to a display process of steps A2 and A3 or A4 every
predetermined period, e.g., 1/16 sec. In step A2 it is
discriminated whether the coin memory flag F in the RAM
13 in Fig. 4 is on, i.e., "1." With the coin memory

flag F being on, the flow advances to step A3 where the
Tins s ine replacement shoet
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sectibh‘?x since the projection 7b and the through-hole 126 both having a
squar e cross section are fornmed respectively in the center of the retaining
seftion 7 and the IC coin nmenory 101, the installation angle of S the IC
cor-n menory 101 in the retaining section 7 is defined. The IC coin nenory
101 has nenory areas 124a, 124b, 124c and 124d. The contact groups 130a,
130b, 130c and 130d are provided on the back of the IC coin nmenory 101 10
for the associated nenory areas 124a, 124h, j®4c and

data se&t from the IC coin memory 9 is displayed. When
the coin memory flag.F is off or "0," the information of
the current time measured by the timer section 18 is .
displayed in step A4.

‘5 When there is a key input from the key operation
sectioﬁ 5 in step Al, the flow goes to step A5 where it
is determined if the key input is from the mode select
key 5d. If the key input event is originated from the
mode select key 5d, the fiow advances to steﬁ A6 where

10 the content of the coin memory flag F is switched to
change the mode. When it is determined in step AS that
the key input event has not occurred by the mode select
key 54, the flow advances to step A7 where it is deter-
mined whether the coin memory flag F is on or off. When

15 the coin membry flag F is on, the flow goes to step as
where the keys Sa to Ssc and_ﬁhe scroll key 6a are

) . controlled by the control pfograms in the IC coin memory

9 to serve as keys to read or write data from or into
the IC coin memory 9 or keys for display control. When

20 the coin memory flag F is off, the flow advances to step
A9 where the keys 5a to 5c are controlled by the control
programs in the ROM 12 to serve as keys for time setup
or cérrection or control for the other functions of the
wrist watch 1.

25 The wrist watch 1 is used with the cover 3 closed
(see Fig. 1) in the above manner, various types of

information is displayed on the display section 4, so
This is the replacement shest
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124d 4 d-access those menmpry areas. Centering around the through-hole 126 of
tthe I C coin nmenory 101, the contact groups-130a, 130b, 130c and 130d are
formed at positions corresponding to the sides of the through-hole 126. The
15~. contact group 8b is provided on the bottom of the retaining section 7
to- contact the contact groups 130a, 130b, 130c and 130d of the IC coin
merfory 101. The con- tact group 8b is arranged only in one |ine perpen-
dicularly to the side of the projection 7h 330 - In installing the IC
coin nmenory 101 into the

F— .

that thé wrist wafch 1l can serve as a watch or an
electronic information device. Even with the IC coin
memory 9 uninstalled in the retaining section 7, the
controller 11 of the wrist watch 1 controls the indivi-
5 dual sections according to the programs in the ROM 12 to
function as a watch, displaying the day of the week,
.time,"etc. on the display section 4.
To use this wrist watch 1 as an electronic infor-
mation device, the user opens the cover 3, places the IC
10 coin memory 9 in the retaining segtioh 7, closes the
cover 3, operates the mode select key 5d to set the mem-
ory flag P on, and then operates the keys Sa to 5c or
the key 6a to perform various types of information pro-
cessing.
15 As this cover 3 is prévided on the top of the wrist
watch 1, it can be open and closed easily to install or
_) . detach the IC coin mémory 9; fhus facilitating the
installation and detachment of the IC coin memory 9.
with the cover 3 closed, the connector terminals 50a,
20 50b, ... are pressed against the contacts 8 to ensure
stable electric contact.

.Since the projection 7a is provided in thé center
of the memory retaining section 7 and the through-hole
9a is provided in the center of the IC coin memory 9, it

25 is easy to position the_ IC coin memory 9 when instélling
in the retaining section 7 and is possible to ensure

stable electric connection. This is the replacement shest
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retaini'ng 'section 7, the fitting angle of the through- hole 126 of the IC
coin menory 101 over the projection 7b is selected as needed, permtting
oné of the contact groups 130a, 130b, 130c and 130d of the IC coin menory
25~. 101 to be selected as needed in order to contact the contact group
8b." As ‘a result, the controller 111 of the wist watch 100 can access one
of the connected

- 17 -

Ac;ording to this embodiment, in short, the surface
space of the wrist watch 1 can effectively be used, so
that the wrist watch 1 capable of serving as an elec-
tronic information device can be made compact, improving

5 the portability. _
Although the key operation section 5 is provided in
the body case 2 in this embodiment, the key operation
- section 5 may be provided in the cerr'B as shown in
Figs. 11 and 12. Since the wrist watch in Figs. 11 and
10 12 has the same structure as the wrist watch 1 according
to the first embodiment, except for the key operation
section 5, like reference numerals are given to like
portions to avoid their detailed description.
(Second Embodiment)
15 Figs. 13 to 19 "illustrate another embodiment of the
present invention.
) . A wrist watch ioo showﬁ in Fig. 13 is shaped almost
the same as the wrist watch 1 shown in Figs. 1 and 2.
Like or same reference numerals are used to denote those
20 . sections in Fig. 13 corresponding or identical to the
sections in Figs. 1 and 2 so as to avoid their detailed
exp;anation. A projection 7b is formed in thé shape of
a square pole in the éenter of the bottom of the memory
retaining section 7. On the bottom of the projection 7b
25 opposite to the position of this projection 7b, a con-
tact group 8b including eight contacts is arranged in a

line perpendicular to one side of the projection 7b.
' This is the replacement sheet
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- 24 ~ "ferory areas 124a, 124b, 124c and 124d, and the wist watch 100 can
serve as an electronic information device using information stored in one
of "the nenory areas 124a, 124b, 124c and 124d of the IC coin nmenory 101. If
5 the installation angle of the I1C coin nenory 101 having the nenory
areas 124a, 124b, 124c and 124d to the retaining section 7 is therefore
sel ected as necessary, data to be displayed by the wist watch 100 as an
el ectronic information-device is easily and &grely

An“IC coin memory 101 shown in Fig. 13 is retaineé
in the memory retaining section 7.
An electronic circuitry in.the wrist watch 100 is
désigned as shown in a block diagram of Fig. 14.
5 In Fig. 14, connected to a controller 111 are a ROM
(Read Only Memory) 112, a RAM (Random Access Memory)
113, a key.input section 114, a frequency dividing/.
timing-éignal output section 116 and a display
controller 117. Further, the contacts of the cdntacf
10 group 8b are individually connected to the controller
111. | |
The ROM 112 stores a program for operating the
wrist watch 100 as a time piece, a program for operating
the wrist watch 100 as an electronic information device,
15 or the like. In the RAM 113 having a memory area 1ll3a,
time data calculated by the controller 111 is stored.
) . The RAM 113 serves also as a work memory for various
functions.
Using the RAM 113 as a work memory and according to
20 the programs in the ROM 112, the controller 111 controls
the individual sections of the wrist watch 100 and the
IC coin memory 10l 'to execute a process not only for a
wrisﬁ watch but also for an electronic information
device.
25 An oscillator 115 generates a clock signal and
sends it to the frequency dividing/timing-signal output

section 116. The frequency dividing/timing-signal
This is the replacement sheet
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10 © »8elected. Wthout an external nmenory prepared for each application,
sitwly changing the installation angle of one IC coin nenory 101 can perm t
thé wist watch 100 to be used for various purposes. The.utilization and
conveni ence of the wist watch can be inproved. 15 In the
above-descri bed embodi ment, the projection 7b in the center of the
rettaining section 7 and the through-hole 126 in the center of the IC coin
menory 101 are used to.define the installatixn -angle of the I C coin nenory
101. The nmeans of defining this angle is not

Y

output section 116 then frequenéy~divides the clock
signal from the oscillator 115, outputting a clock
signal needed for a process of.the controller 111 and
various timing Signals. |
5 The key input section 114 is a general represen-
tative of the keys Sa, 5b, 5c and 54 of the key opera-
tional section 5§ and the scroll key 6a of the scroll
section 6. |
Based on a signal from the controllgr 1l1, the
10 display controller 117 controls the display section 4 to
display various types of information.
The 1IC co;n memory 101 has.a:pfinted circuit board
_ 121, a housing 122 and a frame 123 laminated as shown in
Figs. 15 and 16. An IC memory 124 is installed in the
15 printed circuit board 121 and a printed wiring 'is pro-
vided therein as shown in F;g. 19. The printed circuit
.) board 121 is covered with tﬁe.housing 122 made of a
synthetic resin. The housing 122 has a chamber 125 for
retaining the IC memory 124 which is installed in the
20 printed circuit board 121. The housing 123 and the
printed circuit board 121 are assembled together by the
framg 123. The printed circuit board 121, the housing
122 and the frame 123 are formed in a disk shape (thin
cylinder shape). The IC coin hemory 101 into which
25 these components are §s§embled is also formed in a disk
shape.
The printed circuit board 121, the housing 122 and

This is the replacement sheet
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20 © « Fi'mitted to the use of these conponents. For exanple, a projection or
a recess may be fornmed in the external wall of the IC coin nmenory 101, and
a projection or a recess nay be fornmed in the internal wall of the
ret-ai ning section 7 to be fitted over the correspondi ng 25 recess or
proj ection. (Third Enbodiment) Figs. 20 and 21 illustrate another
enbodi nent of

- 20 -

the fraﬁe 123 as components of the IC coin memory 101
have square holes 12la, 122a and 123a in the center,
respectively. These holes 12la, 122a and 123a of the
respective'components communicate with one another to
5 provide a through-hole 126 of the IC coin memory 101, as
shown in Fig. 15. If the through-hole 126 is fitted
-:> | over the projection 7b in the memory retaining section 7
of the wrist watch 100, the installation angle and posi-
tion of the IC coin ﬁémory 101 in the memory retaining
10 section 7 can be set. The projection 7b of the memory
retaining section 7 and the through-hole 126 of the IC
coin memory 101 constitute angle defining means for
defining the installation angle of the IC coin memory
101 in the memory retaining section 7.
15 As shown in Fig. 17, four contact groups 130a,
_ 130b, 130c and 1304 are formed in the lower surface of
.) . the printed circuit'board 151; Each of the contact
groups 130a, 130b, 130c and 130d are constituted respec-
tively by eight contacts 131a, 131b, 131lc and 1314 and
20 through-holes 132a, 132b, 132c and 132d formed in the
respective contacts. The contacts 131a, 131b, 131c and
1314 of the respective contact groups 130a, 130b, 130c
and 1304 are formed concentrical to one another in a fan
shape from the center of the IC coin memory 101 toward
25 the external wall. Further these contact groups 130a,
130b, 130c and 130d are formed at the positions opposite

to the corresponding sides of the hole 12la. When the
This is the replacement shest
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- 25 ~ °tthe present invention. A wist watch 300 showmn in Fig. 20 has al nost
t'he sarme structure as the wist watch 1 shown in Figs. 1 and 2, so that

| i Re reference nunerals are given to like 5 sections to avoid their
det'ai | ed description. The dif- ference fromthe wist watch 1 in Figs. 1
and’'2 lies in that a projection 151 of the menory retaining section 7 is

f or med |nto a pentagonal colum. The internal cir-

- 21 -
IC coin.memory 101 is to be installed in the retaining
section 7 of the wrist watch 101, fhe through-hole 126
of the IC coin memory 101 is fitted over the projection
7b of the retaining section 7; ensuring that one of the
5 contact groups 130a, 130b, 130c and 1304 of the IC coin
memory 101 contacts the contact group 8b of the wrist
j) ' - watch 100. Moreover, the fitting angle of the through-
. hole 126 of the IC coin memory.lol to the projection 7b
is to be changed by 90° as needed, ensuring that one of
10 the contact groups 130a, 130b, 130c and 1304 of the IC
coin memory 101 is sequentially selected to come into
contact with the contact group 8b.
The IC memory 124 attached to the IC coin memory
101 is divided into four data memory areas 124a, 124b,
15 124c and 1244 as shown in Fig. 18. The memory areas
.124a, 124b, 124c and 1244 constituted by, for example,
) . an EEPROM are connedted to éhéir own lead lines La, Lb,
Lc and Ld, respectively. The mémory areas l24a, 124b,
124c and 124d store data about telephone numbers and
20 bus1ness cards, schedule data, and dictionary data, for
example. _
As shown in Fig. 19, the léad lines La, Lb, Lc and
Ld of the memory areas 124a, 124b, 124c and 1244 in
Fig: 18 are wired on the top surface of the printed cir-
25 cuit board 121 having the IC éoin memory 101 thereon to
the'through—holes 132a, 132b, 132c and 1324 of_the con-

tact groups, formed in the reverse side of the IC coin
This is the replacement sheet
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cuit structure of the wist watch 300 is the sane as 10 shown in Fig. 4.
Vihile an 1 C coin nenory 160 is designed alnost in the sane manner as the
oné shown in Figs. 6 and 7, a through-hole 162 is forned.into a pen-

t agonal shape, the sane way as the projection 151. As shown in Fig. 21
cohinector ternminals 161 at the bottom 15 of a'printed circuit board 163
of the IC coin nenory 160 are arranged in a fan shape only at that position
whi ch faces one side of the through-hole 16222 Jhe I C coin nenory 160 has
the sanme internal circuit structure as

P To

memory i01. with the lead lines La, Lb, Lc and Ld wired
in this manner, the memory areas 124a, 124b, 124c and
1244 of the IC coin memory 101 are connecfed respec-
tively to the contact groups 130a, 130b, 130c and 1304

5 formed on the reverse side of the IC coin memory 101.

The 124a, 124b, 124c and 124d of the IC coin memory 101

j) are therefore connectable to the contact group 8b of the
2 wrist watch 100 via the contact groups 130a, 130b, 130c
and 1304. |
10 The action of this embodiment will now be
described.

The wrist watch 100 keeps its cover 3 closed in the
normal use and displays Qarious inforﬁation in the
display section 4. Even without installing the IC coin

15 memory 101 in the retaining section 7, the controller
111 will control the individual sections by a program in

-) . ihe ROM 112, so that the'wrisf watch 100 serves as a
watch and displays time data, such as the day of the
week and time, in the display section 4.

20 _ - To use the wrist watch 100 also as an electronic
information device, the user opens the cover 3 to
install the IC coin memory 101 in the retaining section
7, closes the cover 3 and then operates some keys to
perform various information processing. The flowchart

25 of the operation in this case is the same as the one
shown in Fig. 10.

In setting the IC coin memory 101 to the retaining
' This is the replacement shest
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what 8 °shown in Fig. 5. 20 Wth this arrangenent, to use the wi st
wat ch 300 as an el ectronic information device, the user opens the cover 3
to"place the IC coin nenory 160 in the retaining section-7. At this tineg,

t he- pent agonal col umar pro- jection 151 is provided in the center of the
retai ning 25 section 7, and the pentagonal through-hole 162 in the
center portion of the IC coin nenory 160. The I C coin nenory 160 is

t heref ore accommopdated-in the retaining - 23 -

section“7, since the projection 7b ahd the through-hole
126 both having a square cross section are formed
reépeCtiVely in the center of the retaining section 7
and the IC coin memory 101, the installation angle of
5 the IC coin memory 101 in the retaining section 7 is
defined.
?} ' The IC coin memory 101 has memory areas 1l24a, 124D,
: 124c and 124d. The contact groups 130a, 130b, 130c and
1304 are provided on the back of the IC coin memory 101

10 for the associated memory areas 124a, 124b, 1l24c and
124d to access those memory apeés. Centering around the
through—holé 126 of the IC coin memory 101, the contact
groups 130a, 130b, 130c and 1304 are formed at positions
corresponding to the sides of the through-hole 126. The

15 contact group 8b is provided on the bottom of the

\ retaining section 7 to contact the contact groups 130a,

) . 130b, 130c and 1306.of the ié coin memory 10l. The con-
tact group 8b is arranged only in one line perpen-
dicularly to the side of the projection 7b.

20 In installihg the IC coin memory 101 into the
retaining section 7, the fitting angle of the through-
holg 126 of the IC 'coin memory 101 over the projection
7b is selected as needed, permitting one of the contact
groups 130a, 130b, 130c and 1304 of the IC coin memory

25 101 to be selected as needed in order to contact the
contact group 8b. As a result, the controller 111 of.

the wrist watch 100 can access one of the connected
This is the replacement shest
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- 26 ~ “section 7 by fitting the projection 151 into the through- hole 162.

I'n* 1his case,

since the projection 151 and the through-hole 162 are forned

pent agonal , the former can be fitted into the latter when they engage with
each 5 other at a predeterm ned angle. Wen the I1C coin nenory 160 is
installed in the retaining section 7 only at a given installation angle,
contacts 161 of the I1C coin

10

15

20

25

- 24 -
memory éreas 124a, 124b, 124c and 1244, and the wrist
watch 100 can serve as an electronic information device:
using information stored in one of the memory areas
124a, 124b, 124c and 1244 of the IC coin memory 101. If
the installation angle of the IC coin memory 101 having
the memory areas 124a, 124b, 124c and 1244 to the -
retaining sectlon 7 is therefore selected as necessary,
data to be displayed by the wrist watch 100 as an
electronic information device is easily and surely
selected. Wwithout an external memory prepared for each
application, simply changing the.installation angle of
one IC coin memory 101 can permit the wrist watch 100
to be used for various .purposes. The utilization and
convenience of the wrist watch can be improved.

In the ébove—described embodiment, the projection
7b in the center of the retgining section 7 and the
through-hole 126 in the cenéef of the IC coin memory 101
are used to define the installation angle of the IC coin
memory 101. The means of defining this angle is not
limited to éhe use of these components. For example, a
projection or a recess may be formed in the'external
wall of the IC coin memory 101, and a projection or a
recess may be formed in the intefnal wall of the
retdining section 7 to be fitted over the corresponding
recess or projection. -

(Third Embodiment)

Figs. 20 and 21 illustrate another embodiment of
This is the replacement shest
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nenDry *160 come into contact with the contacts 8 of the retaining section
7.*As a result, the contacts 161 can 10 surely contact the contacts 8 of
thé r et ai ni ng section 7 by retaining the 1C coin nenory 160 into the
retaining section 7 in such a way. as to fit the projection 151 into the

t hr.ough-hol e 162. (Fourth Enbodi nent) 15 "Figs. 22 and 23 illustrate
the fourth enbodi nent of the present invention. A wist watch 400 shown in
Fig. 22 has alnost the. - 25 -

= £

the present invention.
A wrist watch 300 shown in Fig. 20 has almost the
same structure as the wrist watch 1 shown in Figs. 1 and
2, so that like reference numerals are given to like |
5 sections to avoid their detailed description. The dif-
ference from the wrist watch 1 in Figs. 1 and 2 lies in
1) that a projection 151 of the memory retaining section 7
is formed into a pentagonal column. The internal cir-
cuit structure of the wrist watch 300 is the same as

10 shown in Fig. 4. While an IC coin memory 160 is
designed almost in the same manner as the one shown in
Figs. 6 and 7, a through-hole 162 is formed into a pen-
tagonal shape, the same way as the projection 151. As
shown in Fig. 21, connector terminals 161 at.the bottom

15 of a printed circuit board 163 of the IC coin memory 160
are arranged in a fan shape pnly at that position which

) faces one side of tﬁe thréuéh;hole 162. The IC coin
memory 160 has the same internal circuit structure as
what is shown in Fig. 5.

20 with this arrangement; té use the wrist watch 300
as an electronic information device, the user opens the
cover 3 to place the IC coin memory 160 in the retaining
section 7. At this time, the pentagonal columnar pro-
jection 151 is provided in the center of the retaining

25 section 7, and the pentagonal through-hole 162 in the
center portion.of the IC coin memory-160. The IC coin

memory 160 is therefore accommodated in the retaining

This 16 the replacement sheet
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sarfe 'sfruecture as the wist watch 1 shown in Figs. 1 and 2, so that like
ref erence numerals are given to |like 20 sections to avoid their detailed
deScription. The dif- ference fromthe wist watch 1 in-Figs. 1 and 2 lies
i p=that part of the inner surface of the menory retaining section 7 is a
straight wall 7c and four rows of con- tacts 8c, 8d, 8e and 8f are provided
at "90 degrees apart 25 fromeach other in the nenory retaining section
7. The internal circuit structure of the-w2est- watch 400 is as shown in
Fig. 23. That is, the structure shown in

,— .

section 7 by fitting the projection 151 into the through-
hole 162. In this case, since the projection 151 and
the through-hole 162 are formed pentagonal, the former
can be fitted into the latter when they engage with each
5 other at a predetermined angle. When the IC coin memory
160 is installed in the retaihing section 7 only at a
T) givén installation angle, contacts 161 of the IC coin
memory 160 come into contact with the contacts 8 of the
retaining section 7. As a result, the contacts 161 can
10 surely contact the contacts 8 of the retaining section 7
‘by-retaining'the IC coin memory 160 into the retaining
section 7 in such a way as to fit the projection 151
into the through-hole 162.
(Fourth Embodiment)
15 Figs. 22 and 23 illustrate the fourth embodiment of
' the present invention. ~ |
) . A wrist watch 400 showﬁ'in Fig. 22 has almost the
| same structure as the wrist watch 1 shown in Figs. 1 and
2, so that like reference numerals are given to like
20 sections to avoid their éetailed description. The dif-
ference from the wrist watch 1 in Figs. 1 and 2 lies in
that part of the inner surface of the memory retaining
section 7 is a straight wall 7c¢ and four rows of con-
tacts 8c, 8d, 8e and 8f are prévided at 90 degrees apart
25 from each other in the memofy retaining section 7. The
internal circuit structure of the Qrist watch 400 is as

shown in Fig. 23. That is, the structure shown in
This is the replacement sheet
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- 27 -“Fig. 23 is substantially the sane as the one shown in Fig. 14, the

onmly difference lying in that the controller 11 are electrically connected
to“the contact groups 8c, 8d, 8e and 8f. 5 While.an I C coin nenory
178 in Fig. 20 is designed alnpost in the same way as the one shown in Figs.

15 to

10

15

20

25

- 27 -
Fig. 23";;.substantially‘the same as the one shown in
Fig. 14, the only difference lying in that the
controller 11 are electrically conriected to the contact
groups 8c, 8d, 8e and 8f.

While an IC coin memory 170 in Fig. 20 is designed
almost in the same way as the oné shown in Figs. 15 to
19, the only difference lies in that the IC coin memory
170 has a straight side surface 171 which engages with
the wall 7c of the inner surface of the memory retéining
section 7.

In this embodiment, fhe ;C céin memory 170 can be
accommodated into the memory tetaining section 7 only
when the straight side surface 171 matches the wall 7c
of the inner surface of the retaining section 7. 1In the
engaged state, a plurality of electrodes f130a, 130b,
130c and 130d in Fig. 17) on the bottom of the IC coin
memory 170 respectively conéaét the contact groups 8c,
8d, 8e and 8f of the memory retaining section 7.
Therefore, different pieces of data stored in the IC
coin memory 170 (those data stored respectively in the
memory areas l24a to 1244 in Fig. 18) can be controlled
without changing the installation position of the IC
coin'ﬁéméry 170:

='The through-hole 162 is formed pentagonal, the same
as the projection 151. “As shown in Fig. 21, the connec-
tor terminals 161 at the bottom of the printed circuit

board 163 are arranged in a fan form only at that
| " This is the replacement sheet
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19,7 thé'only difference lies in that the 1C coin nenory 170 has a straight
side surface 171 which engages with the wall 7c of the inner surface of the
mefrory retaining 10 section 7. In this enbodinent, the I C coin nenory
176. can be accommpdated into the nenory retaining section 7 only when the
stralght side surface 171 matches the wall 7c of the inner surface of the
retaining section 7. In the 15 engaged state, a plurality of el ectrodes
(130a, 130b, 130c and 130d in Fig. 17) on thggbottomof the IC coin

position which faces one side of the through-hole 162.
The internal circuit structure of the IC coin memory 160
is the same as shown in Fig. 5.
The present invention is not limited to the above-
5 described émbodiments, but may be modified.in various
other manners. For instance, the contact groups of the
memory retaining section.7 may be patterned into fan-
shaped electrodes 180 as shown in Fig. 24. In addition,
a flexible conductive member 182 may be placed between
10 the contact groups of the membry retaining section 7 and
an IC coin memory 181 to prov;de electric connection
therebetween, In this case, the conductive member 182
can be formed by so arranging many conductive synthetic
resins iP an insulative synthetic resin as to penetrate
15  the latter resin.
Although the foreg01ng descrlption of the indivi-
.)_ . dual embodiments has been given with reference to the
case where the electronic device embodying the present
invention is applied to a wrist watch, this invention
20 can also be applied to other electronic devices, such as
a small computer, portable telephone, paging device,
electronic book and electronic notebook.
Further, the shape and functions of the IC coin
memory are not limited to.those of the above-described
25 embodiments. For instance, another non-volatile memory
may be used as a data memory which is accessed for

information storage and readout into and from a wrist
This is the replacement sheet
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rren‘ory"’l?O respectively contact the contact groups 8c, 8d, 8e and 8f of the
menory ‘retai ning section 7. Therefore, different pieces of data stored in
thé IC 20 coin nenory 170 (those data stored respectively in the nmenory
areas 124a to 124d in Fig. 18) can be controlled without changing the
installation position of the IC coin nenory 170. The through-hole 162 is
formed pentagonal, the sanme 25 as the projection 151. As shown in Fig.
21, the connec- tor termnals 161 at the botzgom of the printed circuit

watch. Furthermore, only a read only type memory may be
provided. To use a non-volatile RAM as a data memory, a
backup battery may be incorporated in the IC coin

memory.
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board;iGS‘are arranged in a fan formonly at that - 28 - position which
faces one side of the through-hole 162. The internal circuit structure of
thé IC coin nenory 160 is the sane as shown in Fig. 5. The present

i nvention is not

limted to the above- 5 descri bed enbodinents, but may

e mAted tn vaross B O TNV
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- 30 -
S ""CLAIMS

1. An electronic device for permitting detachable
installation of an external storage medium, comprising:

| an external storage medium (9) for storing data;

a body case (2) formed with a retaining section (7)
for accommodating said external storage medium (9);

a cover member (3) so attached to said body case
(2) as to opén and close said retaining section (7), and
hold said external storage medium (9) retained in said
retaining section (7) when closed, said cover member (3)
provided with an optical display device (4); and

electronic circuitry means (28) for receiving data
stored in said external storage medium (9) and supplying
a display signal to said optical display device (4).

2. An electroﬁid device according to claim 1,
characterized in that saidzexternal'storage medium (9)
has almost disk shape.

3. An electronic device according to claim 1,
characterized in that said external storage medium (9)
has a plurality of connector electrodes (50, 130, 161,
180) formed concentrical or in a concentric arc shape,

for -supplying the data to said electronic circuitry

means (24).

4. An electronic device according to claim 1,

characterized in that said retaining section (7) of said

" body case (2) is formed into an almost columnar recess

on the bottom of which a2 plurality of connector
L This is the raplacement shest
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other‘hanners For instance, the contact groups of the menory retaining
section 7 may be patterned into fan- shaped el ectrodes- 186—as shomn tn- Flg

247 In addition, a flexible conductive nenber 182 may
t he:-contact groups of the nenory retaining section 7 a E

181 to provide electric connection therebetween. In th|

conductive member 182 can be formed by so arranging many conductlve
synthetic resins in an.insulative syntheti€ 3esén as to penetrate 15 the

| atter reS|n

P .

terminals (8) for electrically coupling to said external
storage medium (9) are formed.
5. An electronic device according to claim 1,
characterized in that said retaining section (7) of said
S body case (2) is formed into an almost columnar recess,
with a position restricting section (7a, 7b, 51) formed
73 in a center portion of the bettom of said receés to
| position said external sterage medium (9).

6. An electronic device according to claim's,

10 characterized in that said positiqn restricting section
is a polygonal projection (7a, 7b, 151).

7. An electronic device according to claim 1,
characterized in that said body case (2) is further pro-
vided with a control switch (Sj for supplying data

15 stored in said externel storage medium (9) to said
electronic circuitry means (24). |
) 8. An electronic deviee according to claim 1,
characterized in that said cover member (3) is further
provided with a confrol switch'(S) for supplYing data
20 stored in said external storage medium (9) to said
electronic circuitry means (24).

9. An electronic device aecording to claim 1,
characterized in that said boay case is formed into a
wrist watch type that a user can wear on a wrist.

25 10. An electronic device according to claim 1,
characterized in that said electrenic circuitry means

(2d) further includes display control means (11, 16-19)

This is the replacement shest
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Althouéh the foregoing description of the indivi- dual enbodi nents has been
given wWith reference to the case where the el ectroni c devi ee enbodyi-ng the

présent invention is applied to a wist watch, this inventi
al-so be applied to other electronic devices, such as a s“ﬂl(im I{Llﬂlﬂum
portabl e tel ephone, paging device, electronic book and e N K.

Further, the shape and functions of the IC coin nenory are not limted to
t hose of the above-described 25 enbodi ren82.- For instance, another
non-vol atil e nmenory :

o -

for measuring current time data and displaying a current

time on said optical display device (4).

11. An electronic device according to claim 1,

characterized in that said external stofage medium (9)

5 comprises a plurality of data storage means (124a-1244)
for storihg plural different pieces of data, and plural
groups of external connector electrodes (130, 132, 180)
for respectively receiving data stored in said plurality
of data storage means (124a-124d), and said retaining

10 section (7) of said body case (2) is provided with
connector terminals to be electrically connected to only
one of said plural groups of external connector

electrodes (130, 132, 180).

12. An electronic device according to claim 11,
15 characterized in that said connector terminals (8) at
said retaining section (7) are electrically connected to
) ' . another group of saia plurai-éroups of external connec-
tor electrodes (130, 132, 180) by changing an installa-
tion position of said-external storage medium (9).

20 13. -An electronic device according to claim 11,
characterized in that said external storage medium (9)
has a disk shape, and said plural groups of connector
elecfrodes (130, 132, 180) each comprise a plurality of
arc ‘electrodes arranged concentrical to the disk center.

25 l4. An electronic device according to claim 11,
characterized in that said retaining section (9) of said

body case (2) is formed into a columnar recess and said
This is the replacement shest
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may' be‘used as a data menory which is accessed for information storage and
readout into and froma wi st - 29 - watch. FurthernDLeT_gnLy_a read
onl’y type nenory may be provided. To use a non-vol

rrermry, a backup battery nmay be incorporated in the IC co’l“l“ﬁ"ﬂf"l""li””“l
- 33 -
plural éroups of connector terminals (130, 180) are
arranged linearly from the center of said recess.
15. An electronic device according to claim 1,
characterized in that said external storage medium (9)
5 is provided with an EEPEOM (42) for storing said data.
16. An electronic device'éccording to claim 1;

characterized in that the data stored in gaid externai

<

storage medium (9) includes program data.
17. An electronic device for permitting detachable
10 installation of an external.storage medium, comprising:
a substantial disk-shaped external storage medium
(9) for storing data and having output terminais ({50,
130, 161, 180) for outputting said data;
a wrist watch case (2) formed with a columnar
15 retaining section (7) for accommodating said external
' storage medium (9);

-) . a cover member k3) éttéched to said wrist watch
case (3) for opening and closing said retaining
section (7), and for holding said external storage

20 'meéium (9) retained in said retaining section (7) when
closed, said cover member (3) provided with an optical
display device (4);

timer means (11, 16-18) for measuring a current
time and outputting a first display signal for

25 displaying the current time;

electronic circuitry means (2d) for receiving

data stored in said external storage medium (9) and

This is the replacement sheet
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CLA f*M'S 1. An electronic device for permtting detachable installation

of* an ext ernal

storage nedium conprising: an external storage nedi um (9)

for. storing data; 5 a body case (2) formed with a retaining section

(& et vachea 1o sal o oy case -t 0% T (AN TTANAMATIOR="
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- 34 -
supplyiﬁg a second display signal based on the data; and
a signal transfgr member (19) for supplying said
first and second display signals to said optical display
device (4). |

18. An electronic device according to claim 17,
characterized in that'said'output terminals (50, 130,
132, 161, 180) of said external storage medium (9) are
arranged concentric or in a_concentric arc shape.

19. An electronic device'according to claim 17,
characterized in that connector terminals (8) to be
coupled to said output terminals (50, 130, 180) of said
external storage medium (9) are formed in said columnar
retaining section (7) of said wrist watch case (2).

20. An electronic device according to claim 15,
characterized in that a position restricting section
(7a, 7b, 7c¢) for positioning said external storage
medium (9) is’formed.in a cénﬁer portion of said colum-
nar retaining section (7) of said wrist watch case (2).

2. .An electronic device according to claim 20,
characterized in that-said position restricting section
(7a, 7b, 7c) includes a columnar projection.

22. An electronic device according to claim 17,
characterized in that said wrist watch case (2) is
further provided with a control switch (5) for supplying
data stored in said external storage medium (9) to said
electronic circuitry means (24).

23. An electronic device accordlng to claim 17,
This is the replacement shest
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(2)‘as:f0'open and cl ose said retaining section (7), and hold said external
stbrage nedium (9) retained in said 10 retaining section (7) when

cl ésed, said cover nenber (3) provided with an optical displray device (4);
and~.el ectronic circuitry neans (2d) for receiving dat g ' '
external storage medi um (9) and supplying a display S'ﬂlm"ﬂﬂluﬂuﬂr#m,' cal
di spl ay device (4). 15 2. An electronic device*actording tso gl aim
1, characterized in that said external stora3® +#edium (9) has al nost disk
shape.

*

P Y

charactérized in that said cover member (3) is further
proviéed with a control switch (5) for supplying data

stored in said external storage medium (9) to said

electronic circuitry means (24).

5 24. An electronic device according to claim 17,
further comprising display switching'means (5, 11,-19)
for seléctively displaying the first display signal and
the seCdnd display signal to said optical display
device (4).

10 25. An electronic device according to claim 17,
characterized in that said exFernal storage medium
comprises a plurality of data storage means (124a-124d)
for storing plural different pieces of data, said output
terminals (131, 180) comprises plural groups of output

15 terminals for respectively supplying data stored in said

plurality of data storage means, and said retaining sec-

p—

- tion (7) of said wriét watch case (2) is provided with
connector terminals (8) to be electrically connected to
one of said plural groups of output terminals (130,
20 180). -

26. An electronic device according to claim 25,
characterized in that said connector terminals (8) at
said retaining section (7) are electrically connected to
another group of said plural groups of output terminals

25 by changing an installation position of said external
storage medium (9).

27. An electronic device according to claim 25,
This is the reptacement sheet
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3..’An électroni c device according to claim1, characterized in that said
external storage medium (9) 20 has a plurality of connector _electrodes
(50, 130, 161, 180) formed concentrical or in a concentric arc shape, for

suppl ying the data to said electronic circuitry means Hﬂﬂl““lﬂ“nﬂmlﬂn"}
el-ectroni c device according to claim1, 25 char acterii

*

retaining section (7) of said body case (2) is formed ihtd ah af'nodt °
col umar recess on the bottom of which a ptuBél+ty of connector-

charactérized ip that said output terminals (130, 180)
each comprise a plurality of arc electrodes arranged
concentrical.
28. An electronic device according to claim 17,
5 characterized in that said extérnal storage medium (9)
is provided with an EEPEOM (42) for storing the data.:
t} 29. An electfonic device according to claim 17,
g " characterized in that the data stored in said external

storage medium (9) includes pfogram data.
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-.31 * ternminals (8) for electrically coupling to said external storage
medi um (9) are fornmed. 5. An electronic device according to claiml,
characterized in that said rétaining section (7) of said 5 body case (2)
is formed into an al nost columar recess, with a position restricting
section (7a, 7b, 51) forned

- 37 -

"ABSTRACT |

ELECTRONIC DEVICE DESIGNED TO PERMIT DETACHABLE ’ .
ATTACHMENT OF AN EXTERNAL MEMORY DEVICE THERETO

A wrist watch (1) is provided with a cover member
5 (3) attached to a wrist watch case (2) by a coupling
portion (3) in a openable/closable manner. A liquid
') | crystal display device (4) to display time is
incorporated in the cover membef (3). A retaining
section (7) for retaining a disk-like data memory is
10 provided on the upper surface of the wrist watch case
(2). The data memory in the retaining section (7) is
securely held with the cover member (3) closed. Data in
the disk memory (9) is read and processed by the
electronic circuitry (2b) of a watch, and is sent to the
15 liquid crystél display device (4) via a flexible circuit
board (2e). The da;a is then converted into a time
- which is in turn displaYéd. The data memory can
therefore be very easily attached or detached, and is
securely held. The wrist watch itself can be made
20 compact. Replacing the data memory with another one can
provide advantages such as displaying various types of |

data.

Fig. 3.

This is the replacement shest

92 4 SEP 19%

‘Date:



in‘a céhter portion of the bottomof said recess to position said external
storage nmedium (9). 6. An electronic device according to claim5, 10
characterized in that said position restricting section i's a pol ygonal
projection (7a, 7b, 151). 7. An electroni¢ device according to claim1,
characterized in that said body case (2)’l§further pro- vided with a
control switch (5) for supplying data 15 stored in said external storage

medi um (9) to said eleetronic circuit r#.it-'és iZd).
’ ]

10 This is the replacement shest
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A

8. ,‘ An el ectroni ¢ device accor di ng to claiml, characterized in that said
cover nember (3) is further provided with a control swtch (5) for

suppl yi ng data 20 stored in said external storage nedium (9) to said
electronic circuitry means (2d). 9. An electronic device according to claim
1, characterized in that said body caseé formed into a wist watch type
that a user can wear on a wi st. /9710 An el ectroni c device
according to claim1, characteri zed in that said electronic circuitry nmeans
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(.2¢) fUrther includes di splay control neans (11, 16-19) - - 32 - for
measuring current tine data and displaying a current tine on said optical
di splay device (4). 11. An electronic device according to claim1,
characterized in that said external storage medium (9) 5 conprises a
plurality of data storage neans (124a- 1234 )
17
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for" stéting plural different pieces of data, and plural groups of external
cohhector el ectrodes (130, 132, 180) for respectively receiving data stored
in said plurality of data storage neans (124a-124d), and said retaining 10
section (7) of said body case (2) is provided with connector termnals to
be el ectrically connected to only one a%4§aid pl ural groups of external
connector el ectrodes (130, 132, 180). 12. "An el ectronic device according to
claim1l, 15 . characterized in that said connector termnals (8) at
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El

sard'T§taFning section (7) are electrically connected to another group of
satd plural groups of external connec- tor electrodes (130, 132, 180) by
changing an installa- tion position of said external storage nedium (9). 20
13-~ An electronic device according to claim11l, characterized in that said
external storage nedium (9) has a disk shape, and said plural groups of
connector el ectrodes (130, 132, 180) eachﬁ@z rise a plurality of arc

el ectrodes arranged concentrical to the disk center. 25 14. An

el ectroni c device according to claim 11,

FIG.6

4 45a 44a

20N % 4 7

N, 2,
T AT A

5 43a

FIG-7

45a

44a
44
<
43a
42
43

This is the replacement shest

Date:

24 SEP 1006



chdracferirzed in that said retaining section (9) of said body case (2) is

foF.med Into a columar recess and said - 33 - plural groups of connector
termnals (130, 180) are arranged linearly fromthe center of said recess.

15.--An el ectronic device according to claim1l, characterized in that said

ext.ernal storage nedi um (9)

43
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5. iE provided with an EEPEOM (42) for storing said data. 16. An

el ectronl c device according to claim1l; characterized . .in that the data
stored in said external storage medium (9) includes programdata. 17. An
electronic device for permtting detachable 10 installation of an
external storage nedium conprising: a substantial disk-shaped external
storage nedium (9) for storing data and hav¥ g7out put termnals (50, 130,
161, 180) for outputting said data a wist watch case (2) forned with a
col ummar
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v

15"7 retaining section (7) for accommodati ng said external storage nmedi um
(9)+ a cover nenber (3) attached to said wist watch case (3) for opening
and closing said retaining section (7), and for holding said external

st-orage 20 medium (9) retained in said retaining section (7) when
cl-osed, said cover nenber (3) provided an optical display device (4);
timer nmeans (11, 16-18) for neasuring a rent time and outputting a first

di spl ay signal for

FI1G.11

10 This is the replacement sheet _
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25." « @isplaying the current time; electronic circuitry nmeans (2d) for
receiving data stored in said external storage nedium (9) and - 34 -
suppl yi ng a second di splay signal based on the data; and-a signal transfer
member (19) for supplying said first and second di splay signals to said

optical display
Y7

FI1G.13
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101
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device*(4). 5 18. An electronic device according to claim 17,
characterized in that said output termnals (50, 130, 132, 161, 180) of
said external storage nmedium (9) are arranged concentric-or in a concentric
ar.c- shape. 19. An electronic device according to claim17, 10

characterized in that connector termnals (8) to be coupled to said output
terminals (50, 130, 180) of said externall age nedium (9) are fornmed in
said columar retaining section (7) of said wist watch case (2).
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20." An=el ectroni ¢ device according to claim17, 15 characterized in that
a pesition restricting section (7a, 7b, 7c) for positioning said external
storage medium (9) is forned in a center portion of said -colum nar

retai ning section (7) of said wist watch case (2). 21. An electronic

devi ce according to claim 20, 20 characterized in that said position
restricting section (7a, 7b, 7c¢) |ncludesgﬁgfolunnar projection. 22. An

el ectroni c device according to claim 17 acterized in that said wist
wat ch case (2) 'is
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furth'ef’ provided with a control switch (5) for supplying 25 data stored
in'said external storage nedium (9) to said electronic ci rcwtry nmeans
(2d). 23. An electronic device according to claim 17, - 35 -
characterized in that said cover nenber (3) is further provi ded with a
control switch (5) for supplying data ;2/,7

FIG.17

132b 131b 130b
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132b
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st.0r &d<i n-sai d ext er nal storage nedium (9) to said electronic circuitry
medns (2d). 5 24. An electronic device according to claim 17,
further conprising display sw tching neans (5, 11, 19) for selectively

di splaying the first display signal and the second display signal to said
optical display device (4). 10 25. An electronic device according
to claim17, characterized in that said ernal storage nedium conprises a
plurality of data storage nmeans (124a-1 7

FIG.18
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far- st6ring plural different pieces of data, said output ternminals (131,
18D) conprises plural groups of output 15 termnals for respectively
supplying data stored in said plurality of data storage neans, and said
retaining sec- tion (7) of said wist watch case (2) is provided with
connector terninals (8) to be electrically connected to one of said plural
groups of output termnals (130, 20 ﬁao . 26. An electronic device
according to claim 25, .characterized in said connector termnals (8)
at
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saj"d‘\fréfai*ni ng section (7) are electrically connected to another group of

sal.d plural groups of output terminals 25 by changing an installation
position of said external storage nedium (9). 27. An el ectronic device
according to claim25, -36- characterized in that said output termnals
(230, 180) 15/17

FI1G.21
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each \:cﬁfrpri se a plurality of arc electrodes arranged concentrical. 2.8. An
elgctronic device according to claim17, 5 characterized in that said
external storage nmedium (9) is provided with an EEPEOM (42) for storing the
dafa. 29. An electronic device according to claim17, characterized in
that the data stored in said external s,té/);%ge medi um (9) includes program

dat a.

170
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