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A portable electronic apparatus Including a casing having a connecting surface adapted to be connected to a connecting
surface of an external apparatus; a control unit accommodated in the casing; a transmitting terminal provided on the connecting
surface of the casing for transmitting data as an optical signal generated by the control unit; and a receiving terminal provided on
the connecting surface of the casing for recelving data as an optical signal generated by the external apparatus. The
transmitting terminal and the receiving terminal are positioned in symmetrical relationship to each other with respect to a center
of the connecting surface of the casing. Accordingly, in carrying out data transfer by optical space communication between two

portable electronic apparatuses of the same kind, the transmitting terminal of one of the portable electronic apparatuses can be
easlly aligned to the receiving terminal of the other portable electronic apparatus.
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ABSTRACT OF THE DISCLOSURE

A portable electronic apparatus including a casing having
a connecting surface adapted to be connected to a connecting
surface of an external apparatus; a conirol unit accommodated
in the casing; a transmitting terminal provided ;n the
connecting surface of the casing for transmitting data as an
optical signal generated by the control unit; and a receiving
terminal provided on the connecting surface of the casing for
receiving data as an optical signal generated by the external
apparatus. The transmitting terminal an& the receiving
terminal are positioned in symmetrical relationship to each
other with respect to a center of the connecting surface of the
casing. Accordingly, in carrying out data transfer by optical
space communication between two portable electronic apparatuses
of the same Kind, the transmitting terminal of one of the
portable electronic apparatuses can be easily aligned to the

receiving terminal of the other portable electronic apparatus.
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PORTABLE ELECTRONIC APPARATUS

BACKGROUND OF THE INVENTION

The present invenition relates to a portable electronic
apparatus such as a poriable computiter or a handy terminal
adapted to carry out data itransfer with an optical signal.

Conventionally, optical communication between two portable
electironic apparatuses is carried out by using optical fibers
and optical connectors for connecting the two portable
electronic apparaiuses to each other through the optical
fibers. This system is suitable to cope with undue radiation.
However, 1t has a disadvantage such that the optical connectors
cannot be quickly connected together to require much time. As
a technique for solving this problem, it is known to adopt
optical space communication without using any optical fibers

and optical connectors. In the optical space communication, it

i1s only necessary to decide a direction of radiation of an
optical signal, so0o that data transfer can be easily carried

out.

In the optical space communication, however, it is
necessary to transmit an optical signal to another apparatus
iocated remote from a transmiitting position to some extent.
Therefore, an output of the optical signal must be enlarged,
resuliting in an increase 1n current Consumption. Accordingly,

this technique is not applicable to a portable electronic
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apparatus.
SUMMARY OF THE INVENTION

It is accordingly an object of the present invention to
provide a portable electronic apparaius which can carry out
data transfer quickly and suppress current consumption.

According to the present invention, there is provided a
portable electronic apparatus comprising a casing having a
connecting surface adapted to be connected to a connecting
surface 0of an external apparatus; a control unit accommodated
1n said casing; a transmitting terminal provided on said
connecting surface of said casing for transmiiting data as an
optical signal generated by said control unit; and a receiving
. terminal provided on said connecting surface of said casing for
receiviﬁg data as an optical signal generated by said external
apparatus; wherein said transmitting terminal and said
receiving terminal are positioned in symmetrical relationship
to each other with respect to a center of said connecting
surface of said casing.

In the portable electronic apparatus having the above-
"mentioned construction, the transmitting terminal and the
recei1ving terminal are positioned in symmetrical relationship
to each other with respect to the éenter of the connecting
surface of the portable electronic apparatus. Accordingly, in
carrying out data transfer by optical space communication

between two portable electironic apparatuses of the same Xind
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having the above construction, for example, the transmitting
terminal of one of the portable electronic apparatus can be
easily aligned to the receiving terminal of the other portable
electronic apparatus only by attaching the connecting surface
of the one‘portable electronic apparatus to the connecting
surface 0of the other portable electronic apparatus in
alignment. That is, an optical path between both the portable
electronic apparatuses can be easily formed.

As described above, the portable electronic apparatus of
the present invention has the transmitting terminal and the
receiving terminal positioned in symmetrical relationship to
each other with respect to the center of the connecting surface
as a reference point. [t is therefore advantageous that
optical space communication between the portable electronic
apparatus of the present invention and an external apparatus,
especially, another same type portable electronic apparatus can
be carried out easily and securely.

Other objects and features of the invention will be more
fully understood from the following detailed description and

appended claims when taken with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. | is a perspective view of a portable computer as a
portable elecironic apparatus according to a first preferred
embodiment of the present invention;

Fig. 2 1s a horizontal sectional view of an essential part
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0f a portable computer according to a second preferred
embodiment 0f the present invention;

Fig. 3 is a perspective view 0f a peripheral apparatus to
which the portable electronic apparatus of the present
invention i1s to be connected, according to a third preferred
embodiment of the present invention; and

Fig. 4 1s a block diagram of an electrical construction of
the portable electironic apparatus of the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Fig. 1 which shows a first preferred

embodiment of the present invention, reference numeral 1

generally designates a portable computer as the portable
electronic apparatus of the present invention, and reference
numeral 1' generally designates another portable computer
having the same constiruction as that of the portable computer
l. The portable computer ' constitutes the external apparatus
according to the present inveniion. Reference numeral la
designates a casing of the portable computer 1, and reference
numeral la' designates a casing 0fi the portable computer 1°'.
The casings la and la' are formed in a substantially
rectangular shape. An upper surface of the casing la is
provided with an operating portion 2 for displaying a command
or the liKe and instructing execution of operation. Similarly,
an upper surface of the casing ia' 1s provided with an

operating peortion 2' identica: with the operating poartion 2.



One 0f side surfaces of the casing la is provided with an
0piical si1gnal transmitting terminal 3 and an optical signal
receiving terminal 4. The {ransmitting terminal 3 and the
receiving terminal 4 are necessarily spaced apart from each
other as far as possible, so as to prevent mutual interference.
To this end, an IC card inserting slot 5 is formed between the
transmitting terminal 3 and the receiving terminal 4 on the one
side suriace of the casing la. Accordingly, a space between

the transmititing terminal 3 and the receiving terminal 4 can be

ensured by a width of the slot 5, thereby preventing the muiual

interference. In other words, while it is necessary to space

the transmitiing terminal 3 and the receiving terminal 4 from
each other to some degree, so as to prevent the mutual
interference, the space therebetween can be effectively
utilized by forming the slot 5 in the space. Further, the slot
5 1s arranged at a middle portion of the one side surface of
the casing la, and the transmitting terminal 3 and the
receilving terminal 4 are arranged on opposite sides of the slot
o0. Accordingly, a positional relation among the transmitting
terminal 3, the receiving terminal 4 and the slot 35 can be
clearly recognized.

Al though not shown in Fig. 1, one of side surfaces of the
casing la' of the portable computer 1' is also provided with a
transmitting terminal, a receiving terminal! and a slot which

are identical with the transmitting terminal 3, the receiving
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terminal 4 and the slot 5 of the portable computer 1,
respectively, so that the itransmitting terminal of the portable
computer 1' is adapted to face the receiving terminal 3 of the
portable computer 1, and the receiving terminal of the portable
computer 1' is adapted to face the transmitting terminal of the
portable computer 1.

As to the specific arrangement of the transmitting
terminal 3 and the receiving terminal 4, it should be noted
that the transmitting terminal 3 and the receiving terminal 4
are arranged in symmetrical relationship to each other with
respect ito a longitudinal central point on the one side surface
of the casing-la. That is, assuming that a central point on a
center line in respect of a longitudinal direction of the one
side surface of the casing la is defined as a reference point,
the transmitting terminal 3 and the receiving terminal 4 are
arranged in equally spaced relationship from this reference
point, i1.e., in symmetitrical relationship to this reference
point. Further, a transparent cover 6 formed of resin or the
like is provided on the one side surface of the casing la so as
to cover the {fransmitiing terminal 3 and the receiving terminal
4, The slot 5 is formed through the cover 6.

As mentioned above, the iransmitting terminal 3, the
receiving terminal! 4 and the coveyr 6 constitute an essential
part of the present invention, and this essential part is

applied to a portable computer in the preferred embodiment
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shown in Fig. 1. According to the portable computer including
thi1s essential part, data is received as an optical signal from
the receiving terminal 3, and data collected in the portable
computer is transmitted as an optical signal to the outside.

In the preferred embodiment shown in Fig. 1, data transfer
18 carried out between the portable computers 1 and 1' of the
same Kind. In operation, the one side surface of the casing la
of the portable computer 1 on which surface the transmitting
terminal 3 and the receiving terminal 4 are provided is
attached to the one side surface of the casing la' of the
portable computer 1'. At this time, by aligning {four sides of
the one side surface 0o0f the casing la to four sides of the one
side surface of the caéing la', the reference point on the one
side surface of the casing la becomes coincident with the
reference point on the one side surface of the casing la'.
Since the transmitting terminal 3 and the receiving terminal 4
on the one side surface 0f the casing la are arranged in
symmetrical relationship to each other with respect to the
reference point, the transmitting terminal 3 of the portable
computer | faces the receiving terminal of the portablé
computer 1', and the receiving terminal 4 of the‘portable
computer 1 faces the transmitting terminal of the portable
computer 1°'. Iin this manner, only by attaching the one side
surface of the casing la of the portable computer 1| to the one

si1de surface 0oif the casing la' of the portable computer 1°',



alignment of optical paths for the data transfer between both
the portable computers 1 and 1' can be finished. Thus, the
alignment 0of the optical paths can be easily effected withoui
paying any other special attention.

Fig. 2 shows a second preferred embodiment of the present
invention, in which the same reference numerals as those shown
in Fig. 1 designates like or corresponding parts. In Fig. 2,
the transmitting terminal, the receiving terminal and the slot
0f the portable compuier 1' are designated by reference
numerals 3', 4' and 5', respectively. The second preferred
embodiment differs from the first preferred embodiment in the
point that the covers 6 and 6' are specially designed. That
1s, the cover 6 of the portable computer 1 is provided with a
projection ba at a portion corresponding to the transmitting
terminal 3, and is also provided with a recess 6b at a portion
corresponding to the receiving terminal 4. Similarly, the
cover 6' of the portable computer 1' i1s provided with a
projection 6a' at a portion corresponding to the transmitiing
terminal 3', and i1s also provided with a recess 6b' at a
portion corresponding to the receiving terminal 4°'. Vvhen both
the covers 6 and 6' are attached to each other in operation,
the projection 6a of the cover & comes into engagement with the
recess bb' of the cover 6', and the recess 6b of the cover 6
comes into engagement with the projection ta' of the cover o6'.

Therefore, the alignment of the optical paths can be effected
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more easily as compared with the first preferred embodiment

shown in Fig. 1. Thus, the covers 6 and 6' also serve as

guides. When the projections 6a and 6a' come into engagement

with the recesses 6b and 6b', respectively, reference points A
and A' on the covers 6 and 6' are aligned to each other so as
to lie on a one-dot chain line (a longitudinal center line of
each portable computer). Accordingly, light emitted {from the
transmitting terminal 3 of the portable computer 1 1is
transmitted through the projection 6a of the cover 6 and the
recess 6b' of the cover 6' to the receiving terminal 4' of the
portable computer 1'.

In engaging the projections 6a and 6a' with the recesses
6b and 6b', respectively, there i1is a possibility of flaw due to
rubbing between the projections 6a and 6a' and the recesses 6b
and 6b', causing easy occurrence of light scattering. To cope
with this, the projection 6a is formed at its top with a recess
6c in the range of light transmission. Similarly, the
projection ba' 1s formed at i1ts top Qith a recess 6¢' in the
range of light transmission. With this structure, the rubbing
between the projections 6a and 6a' and the recesses 6b and 6b’
can be suppressed to reduce the flaw.

According to the first and second preferred embodimenis as
described above, only by attaching the one side surface o0of the
casing la of the portable compurter 1 to the one side surtitace of

the casing la' of the portable computer 1', the transmitting
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terminal 3 and the receiving terminal 4 of the portable
computer 1 can be closely aligned to the receiving terminal 4°
and the transmitting terminal 3' of the portable computer 1°',
respectively, so that electrically non-contact optical space
communication between both the portable computers 1 and 1' is
effected. Accordingly, it is unnecessary to provide a
connecting cable or a connector for data transfer. Further,
when both the portable computers 1 and 1' are attached to each
other in operation, the transmitting terminal 3 and the
receiving terminal 4 of the portable computer 1 are disposed
close to the receiving terminal 4' and the transmitting
terminal 3' of the portable computer 1', respectively.
Accordingly, an output of the transmitting terminalsgs 3 and 3
can be made smaller than that in the conventional optical space
communication.

As a result, current consumption can be greatly suppressed
to thereby reduce batitery consumption, soO that.the optical
space communication 1n the preferred embodiments is greatly
effective as a method for data transfer between two portable
elecironic apparatuses of the same kind.

Furthermore, as the transmitting terminal 3 and the

receiving terminal 4 of the portable computer 1 are diSpqsed

close to the receiving terminal 4' and the transmitting
terminal 3' of the portable compuier '' in operation, an
external noise is hardly mixed in. In addition, a sufficient
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receirving level can be ensured even though an output of an
optical signal is low. Accordingly, in carryving out the data
transfer by the optical space communication, no complex error
correction 13 needed, and malfunctiion due to the external noise
1s hard to occur.

Fig. 3 shows a third preferred embodiment of the present
invention, in which data collected in the portable computer 1
1s transferred to a peripheral apparatus 10 such as a printer.
The peripheral apparatus 10 is provided with a connecting
portiion 11 for connecting the partable computer 1 and a
mounting portion 12 for mounting the portable computer 1. The
connecting portion 11 is provided with a transmitting terminal
and a receiving terminal having the same function as that of
the transmiiting terminal 3 and the receiving terminal 4 of the
portable computer 1. The connecting portion 11 is further
provided with a recess adapted to engage the projection 6a of
the portable computer | and a projection adapted ito engage the
recess 6b of the portable computer 1. With this structure, the
portable computer | and the peripheral apparatus 10 can be
easily connected together, and the data in the portable
computer | can be securely transferred to the peripheral
apparatus 10.

Fig. 4 shows an electrical construction of the portable
computer | in a schematic block diagram form. As shown in lFig.

4, the portable computer | includes a control unit comprising a

11



CPU 50 for generally controlling the operation, a ROM bl
previously sioring a predetermined program, a RAM b2 for
temporarily storing data, a clock generator 53 for generating
an operation timing signal, and a gate array 55 for controlling
the operating portion 2, the transmitting terminal 3 and the
receiving terminal 4. The gate array 55 also controls a
speaker 54 to output a predetermined sound signal thereto.
Reference numeral 56 denotes an IC card to be inserted from the
slot 5.

In the above construction, the program stored in the ROM
51 is executed by the CPU 50 with a period of clocKk generated
by the clock generator 53. Data received from the receiving
terminal 4 is temporarily stored into the RAM 52, and 1f
required, the data is stored into the [C card 56. A
predetermined command is input by operating the operating
portion 2, as required, and it is displayed on the operating
portion. Further, a sound is generated from the speaKer b4, if
required. A transmitting timing of an optical signal from the
transmitting terminal 3 and a receiving timing of an optical
signal from the receiving terminal 4 are decided by the gate
array 959.

While the invention has been described with reference to
specific embodiments, the description is illustrative and is
not to be construed as limiting the scope of the invention.

Various modifications and c¢changes may occur to those skillpd 1 N
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the art without departing from the spirit and scope of the

1nvention as defined by the appended claims.
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THE EMBODIMENT OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A portable electronic apparatus (1) for transferring optical data signals
to an external apparatus (1') comprising:

a casing (la) having a connecting surface adapted to be connected to a
connecting surface of said external apparatus (1');

a transmitting terminal (3) provided on said connecting surface of said casing
(1a) for transmitting data as an optical signal generated by a control unit to said
external apparatus; and

a receiving terminal (4) provided on said connecting surface of said casing
(1a) for receiving data as an optical signal generated by said external apparatus (1');

wherein said transmitting terminal (3) and said receiving terminal (4) are
positioned 1n symmetrical relationship to each other with respect to a centre of said
connecting surface of said casing (1a);

characterized in that

said transmitting and receiving terminals (3, 4) are covered by a transparent
cover (6), having the shape of a round-cornered rectangle,

an upper surface of said casing (1a) is provided with an operating portion (2)
for displaying and instructing the execution of an operation, and that said apparatus
(1) further comprises:

a gate array (55) for controlling said operating portion (2) so as to display a
predetermined command being input by operating said operating portion (2),

wherein the transmitting timing of an optical signal from said transmitting
terminal (3) and the receiving timing of an optical signal from said receiving terminal

(4) are decided by said gate array (55) being operated by said operating portion (2).

2. A portable electronic apparatus according to any one of the preceding

claims, wherein said casing (1a) is formed in a substantially rectangular shape, and
sald connecting surface of said casing is formed as one of outer side surfaces of said

casing (1a).
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3. A portable electronic apparatus according to any one of the preceding
claims, wherein said optical signal is emitted from said transmitting terminal (3)
directly through said transmitting terminal (3) directly through said connecting surface

of said casing.

4, A portable electronic apparatus according to any one of the preceding
claims, wherein said connecting surface of said casing (1a) has a memory card
inserting slot (5) extending between said terminating terminal and said receiving

terminal.

5. A portable electronic apparatus according to any one of the preceding
claims, wherein said external apparatus (1') has the same construction as that of said
electronic apparatus, whereby in transmitting the data from said electronic apparatus
to said external apparatus (1'), said connecting surface of said electronic apparatus (1)
1s attached to said connecting surface of said external apparatus (1") so that said
transmitting terminal (3) of said electronic apparatus (1) faces a receiving terminal (4")
of said external apparatus (1'), and said receiving terminal (4) of said electronic

apparatus (1) faces a transmitting terminal (3') of said external apparatus (1").

6. A portable electronic apparatus according to any one of the preceding

claims, wherein said external apparatus (1') is a peripheral apparatus.
7. A portable electronic apparatus according to claim 5 or 6, wherein said
connecting surfaces have engaging portions adapted to engage with each other for

closely positioning said transmitting terminal (3) and said receiving terminal (4)

facing each other.
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