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DESCRIPTION

Electronic device with USB interface

TECHNICAL FIELD

The present invention relates to an electronic device with a USB interface.

BACKGROUND ART

The USB (Universal Serial Bus) is a bus for connecting a computer to various
electronic devices. This USB is a cable bus that encompassecs two signal lines and two
power supply lines. Many personal computers andtheir peripheral deviceshave an
interface conforming to the USB.

The USB interface was a devised with a premise of a system in which one or a
plurality of devices are connected to one host computer. These devices connected to the
host computer via the USB are generally called USB devices.

When a USB device is connected to the host computer, the host computer assigns
a unique address to the USB device. In addition, the USB device has a plurality of
endpoints for terminatinga communication between the USB device and the host
computer. The host computer handles communication with these endpoints of the USB
device.

A study is underway with regard to a compact portable electronic device with a
plurality of functions. When connecting such a multifunctioal portable electronic device
to a host computer using a USB interface, it is necessary to provide a fixed endpointfor
each function withinthe portable electronic device. However, the provision of such an
endpoint for each functionis not desirablein a portable electronic device that needs to be
compact. There is also a situation that there is not such a great need to simultaneously use

a plurality of functions in such portable electronic devices.

DISCLOSURE OF THE INVENTION
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The present invention was made in consideration of the above-described situation,
and has an object to provide an electronic device capable of providing a plurality of
functions viaa Universal Serial Bus(USB), using a small number of compact interfaces.

To achieve the above-noted object, the present invention provides an electronic
device having a USB transmitter-receiver with at least one endpoint performinga transfer
of information via aUSB, a device section including at least one logic device performinga
transfer of information with a host computer via the USB transmitter-recciver, and a
controller which, when the host computer uses a desired logical device in the device
section, selects an endpoint required fora transfer of information between the logical
device and the host computer out of the endpoints within the USB transmitter-receiver

and makes a connection to the logical device.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing a configuration of a communication system
including a mobile device according to a first embodiment of the present invention.

- Fig. 2 is a block diagram showing a configuration of a USB transmittesreceiver in

the first embodiment of the present invention.

Fig. 3 is a sequence diagram showing the operation of the first embodiment of the
present invention.

Fig. 4 is a sequence diagram showing the operation of the first embodiment of the _
present invention.

Fig. 5 is a block diagram showing a configuration of a communication system
including a mobile device according to a second embodiment of the present invention.

Fig. 6 is a sequence diagram showing the operation of the second embodiment of
the present invention.

Fig. 7 is a sequence diagram showing the operation of the second embodiment of
the present invention.

Fig. 8A, Fig. 8B, and Fig. 8C are drawings showing another operational example

in the second embodiment.
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Fig. 9 is a sequence diagram corresponding to the operational examples of Fig. 8A,
Fig. 8B, and Fig. 8C.
Fig. 10 is a block diagram showing a configuration of a communication system

including a mobile device according to a third embodiment of the present invention.

BEST MODE OF CARRYING OUT THE INVENTION
Preferred embodiments of the present invention are described below, with

reference to the drawings.
[1].  First Embodiment
[1.1] Configuration of the Embodiment

Fig. 1 is a block diagram of a communication system including a mobildevice 1,
which is a first embodiment of the present invention. As shown in Fig. 1, this
communication system is formed by connection between the mobile device 1 and a host
computer 2 by means of a USB cable 7. The mobile device 1, for examplejisa

multifunctional portable electronic device and has a USB transmitter-receiver 3,a

- controller 4, a device switcher 5, and a device section 6.

The USB transmitter-receiver 3 has three interfaces, I0 to I2. Each of the
interfaces is assigned an interface number that can be identified within the USB
transmitter-receiver 3 , in this case the interface I0 numbered #0, the interface I1
numbered #1, and the interface I2 numbered #2. The interfaces IO to I2 are described later
in detail.

The USB transmitter-receiver 3 is connected to the controller 4 by the connection
line 71, and connected to the device switcher 5 by the connection line 74.

The device section 6 has a plurality oflogical devices 6-1 to 6-5, each logical
device being connected to the device switcher 5 by the connection lines 75 to 79. These
logical devices can be such devices as a voice communication device, a packet
communication device, a telephone directory exchange device, an unlimited digital

communication device, a printer, and a modem.
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The device switcher 5 is a selection switch that selectsone of the connection lines
75 to 79, and connects the selected line with the conﬁection line 74. For example, if the
connection line 75 is selected, the host computer 2 can communicate with the logical
device 6-1 via the USB transmitter-receiver3, the connection line 74, and the connection
line 75.

The controller 4 is connected to the device switcher 5 by the connection line 72 -
and connected to the device section 6 by the connection line 73. The controller 4 stores
the following types of information:
<1> alist of functions of the logical devices 6-1 to 6-5
<2> interface alternative setting values required for use of each logical device and
<3> information of the USB interface at the mobile device 1, such as the number of
interféces, the interface numbers, the number of endpoints, and the endpoint numbers

The controller 4 can notify the host computer 2 of the above-noted function

information, via the USB transmitter-receiver 3 and the USB cable 7. The controller 4

- receives an instruction of a desired function from the host computer 2 via the USB cable7

and the USB transmitter-receiver 3, and can perform switching control for connectingto

‘'the host computer 2 a logical device within the device section 6 corresponding to that

. function. Details of this switching control are described later.

Fig. 2 is a block diagram showing the basic configuration of the USB transmitter-
receiver 3.

In Fig. 2, the USB transmitter-receiver 3 shown is formedof three interfaces, I0 to
I2. These interfaces IO to I2 each has two endpoints (hereinafter abbreviated EP).

The EP is a basic unit making up the USB interface at the mobile device 1, and
various types of EPs are used to accommodate various forms of data transfer. Each EP
has a unique identification number (EP number) within the USB device (the mobile device
1in this embodiment), by which each EP can be identified Depending upon an interface,
it is possible to treat a plurality of endpoints as a group.

The following description is with regard to the interfaces I0 to I2. In the

description below, “IN” refers to the transfer direction from the USB device (mobile
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device 1 in this embodiment) to the host computer, and“OUT?” refers to the transfer
direction from the host computer to the USB device.
(a) Interface I0

Interface 10 has endpoints EPO and EP1, which have the following functions.

First, EPO is an endpoint used for a control transfer. This is used in a setup that is
performed when the USB device and the host computer are connected to each other to
communicate. The setup performed using EPO is described later in detail. .

Next, EP1 is an endpoint used for an interrupt transfer. EP1 is used in an IN-
direction interrupt transfer of various notifications from the USB device to the host
computer.

(b)  Interfaces I1 and I2

Interface I1 has EP2 and EP3, and interface I2 has EP4 and EPS.

EP2 to EP5 can be used for either a bulk transfer or an ISO (isochronous) transfer.
It is also possible to switch a type of data transfer performed by these endpoints froma
bulk transfer to an ISO transfer, and from an ISO transfer to a bulk transfer. Additionally,
it is possible withinan ISO transfer to perform switching of the data transfer amount. -

- The switching of the data transfer type among EP2 to EPS5 is performed by using
alternative settings of the interface.

In this embodiment, the alternative settings of the interface are defined as follows
Alternative setting 0. Bulk transfer IN/OUT mode (64 bytes) -

Alternative setting 1. SO transfer IN/OUT mode (8 bytes)
Alternative setting 2. ISO transfer IN/OUT mode (16 bytes)
Alternative setting 3. ISO transfer IN/OUT mode (32 bytes)
Alternative setting 4. ISO transfer IN/OUT mode (64 bytes)
Alternative setting 5. ISO transfer INJOUT mode (128 bytes)

By means of the above-noted arrangement, it is possible for each interface to
correspond to client applications.

[1.2] Operation of the Embodiment
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Fig. 3 is a sequence diagram showing the setup procedure performed between the
host computer 2 and the controller 4 of the mobile device 1 when the mobile device 1 is
connected to the host computer 2 by the USB cable 7.

The host computer 2, when it detects the connection of the mobile device 1 (step

- 81), sends a reset signal, via the USB cable 7, to the USB transmitter-receiver 3 within

the mobile device 1 (step S2). The USB transmitter-receiver 3 of the mobile device 1

receives this reset signal and sends it to the controller 4. The controller 4, by receiving

 this reset signal, is initialized, thereby enabling it to respox to a transaction. When the

resetting of the mobile device 1 in this manner is completed, a default pipe is formed
between the host computer 2 and EPO in the mobile device 1, enablinga control transfer
via the default pipe.

The host computer 2 then starts setting-up the mobile device 1. First, the host
computer 2 starts a control transfer with EPO of the mobile device 1. At the setup stage

‘of this control transfer, the host computer 2 transmits a Get Descriptor so as to request a

device descriptor (step S3). Next, the controller 4 of the mobile device 1 at the data stage
of the control transfer sends the device descriptor to the host computer 2 (step S4). The -
host computer 2 in the status stage of the control transfer sends a length 0 data packet
addressed to the EPO of the mobile device 1, thereby notifying that the descriptor has been
received normally (step S5). |

The device describtor sent to the host computer 2 in this manner has general
information with regard to the mobile device 1. This general information includes such
information as a protocol code of the mobile device 1 and the maximum packet size of the
EPO.

When the host computer 2 receives this device descriptor, it assigns a unique
address (hereinafter referred to as the device address) to the mobile device 1 (step S6).
After the host computer 2 completes the assignment of the device address, it sends a Set
Address command to the mobile device 1, therebyreporting thereto of fhe device address

(step S7). By doing this, the device address is set at the mobile device 1 (step S8).
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After the device address setting is completed, the host computer 2 again sends Get
Descriptor to the controller 4 of the mobile device 1 in the setup stage, to request the
configuration descriptor from the controller 4 (step S9). When it receives the Get
Descriptor, the controller 4 in the data stage sends a configuration descriptor to the host
computer 2 (step S10). The host computer 2 in the status stage sends a length O'data -
packet addressed to EPO, thereby giving notification that the descriptor was received
normally (step S11).

The configuration descriptor sent to the host computer 2 from the controller 4 in
this manner includes the following informatiommong the information stored in the
controller 4.
<1> A bit map table including a functioml list of the logical devices 6-1 to 6-5 within
the mobile device 1, which, by receiving, enablesthe host computer 2 to learn the
functional configuration of the logical devices 6-1 to 6-5 within the mobile device 1.
<2> Information about the USB interface at the mobile device 1, such as the numbeér of
interfaces, the interface numbers, the number of endpoints, and the endpoint numbers.

After receiving this configuration descriptor, the host computer 2 learns the
relationship between each endpoint number and the interface numbers, and sets the
configuration of the mobile device 1in the following manner. (step S12). -

First, the host computer 2 initializes information regarding the EP and the interface

configuration of the mobile device 1 stored in a memory, not shown. Here, the alternative

- settings are set O for both I1 and 12.

The host computer 2 subsequently performs an initialization of information with
regard to a logical device to be used. When doing this, the host computer 2 does not
specify which logical device to use among the logical devices 6-1 to 6-5 within the mobile
device 1, but performs an initialization of information with regard to the logial devices so
that, when a logical device to be used is subsequently determined, the setting can be
changed accordingly.

Next, the host computer 2 in the setup stage of the control transfer sends Set

Configuration (step S13), thereby making a request to perform setting of functions of the
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interface as they were set at the step S12. The controller 4 of the mobile device 1, in
response to this Set Configuration command, performsthe setting of the interface (step
S14).

Thus, the setup of the mobile device 1is completed.

Fig. 4 isa sequence diagram showingan operation in a case that a request to use
one of the logical devices is made from the host computer 2. In this sequence, the host
computer 2 is supposed to use the logical device 6-1.

First, the host computer 2 starts a control transfer addressed to EPO of the mobile
device 1, and in the setup stage thereof sends Select_Service (step S101). This
Select_Service is a command requesting for a desired service. Next, the host computer 2,
in the data stage, sends data that specifies a logical device within the mobile device 1
corresponding to the requested service to the mobile device 1 (step S102). When the
controller 4 thus receives a notification message regarding the requested service and also a
notification message that the device to be used is the logical device 6-1, in the status stage,
it notifies to the host computer 2 that the data was received normally (step S103).

Next, the controller 4 makes a judgment as to whether the logical device 6-1is
available or not (step S104). If at this point the logical device 6-1 is-not available, the
controller 4, by means of an interrupt transfer using the interface 10 (EP1), sends a
Request_Acknowledge , which includesthe information to that effect, to the host
computer 2 (step S105). By doing this, at the host computer 2, the user is notified of the
refusal of the requested service, and the processing is terminated.

In contrast to the above, if the logical device 6-1is available the controller 4, by
means of an interrupt transfer using the interface I0 (EP1), sends a
Request_Acknowledge, which includesthe information to that effect, to the host
computer 2 (step S106). Next, the controller 4 outputs a command to the device switcher
5 to the effect that a connection should be made between the connection line 75
corresponding to the logical device 6-1, for which the use was requested, and the
connection line 74. When this command is received, the logical device switcher S makes a

connection between the connection line 74 and the connection line 75 (step S107).
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At the host computer 2, when the Request_Acknowledge indicating theavailability

- of the logical device 6-1 is received, in thesetup stage of the control transfer, a request is

made to the mobile device 1 for an interface alternative setting value corresponding to the
logical device 6-1, which isto be used (step S108).

When this request for the alternative setting value is received, the controller 4 of
the mobile device 1, in the data stage, sendsthe interface alternative setting value required
for using the logical device 6-1 to the host computer 2 (step S109).

Upon receiving this alternative setting value,the host computer 2 notifies the
mobile device 1, in the status stage, to the effect that the transmission has succeeded (step
S110).

Upon receiving this alternative setting value, the host computer 2 makes a
judgment as to whether, in receiving the service, the alternative interface setting value
notified by the mobile device 1 can be left asit is (step S111).

If there is no problem with the alternative setting valueas a result of the judgment
at step S111, a buffer area corresponding to EP2 to EP5 of the mobile device 1 is formed,
comparable to a host buffer, and a pipe is formed between the host buffer and each of the.
EPs of the mobile device 1. After that, the host computer 2 starts communication
corresponding to the requested service between itself and the connected logical device 6-1
of the mobile device 1 (step S118).

If the alternative interface setting value is not satisfactory as a result of the
judgment at step S111, the host computer 2, in the setup stage of control transfer with
EPO of the mobile device 1, sends Set Interface, thereby making a request to the controller
4 to switch the alternate setting of each EP (steps S112 and S115). On receivingthis Set
Interface command, the mobile device 1 first gives notification in the status stage that the
request transmission has succeeded (steps S113 and S116), after which the alternative
settings of each interface are switched, each EP being set to the status corresponding to
those alternative setting values (steps S114 and S117).

For example, if the service to be used isan ISDN communication service, for a

Q921/Q931 communication, an interface (for example, interface I1) is set to the
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alternative setting O for bulk transfer, and fora B channel communication, another
interface (for example, interface 12) is set to the alternate setting 2 for ISO transfer Thus,
it is possible to perform data communication on two channels. However, if a data transfer
capacity of 32 or more bytes is required for an ISO transfer, the alternate setting would be
in the range 3 to 5. For this reason, in this example the host computer 2 would make a
request to switch the interface I2 alternative setting to a value from 3 to 5, and when this
request is received, the controller 4 switches the alternative setting of the interface 2.

In this manner, when the switching of the alternative settings of each interface is
completed, a pipe is formed between the host buffer and the EP. The host computer 2
then starts cdmmunication corresponding to the requested service, between itself and the
connected logical device 6-1 of the mobile device 1(step S118).

When a voice communication device or a modem is used as the logical device 6-1,
it is sufficient to have one pair of EPs for IN/OUT. For this reason, it is possible to use
the desired logical device, usingone interface instead of two.

Thus, it is possible to reduce the number of EPs according to the mobile device 1
of this embodiment, because it is sufficient to have one USB interface for a plurality of
logical devices. -

The following variation of this embodiment can be envisioned. -Specifically, at step
S10 of the setup operation as shown in Fig. 3, the alternative interface setting values
required for the use of each logical device are sent from the mobile device 1 to the host
computer 2 for all logical devices within the mobile device 1. If this is done, in the
sequence shown in Fig. 4, in which the host computer is to use a desired logical device, it
is possible to omit the process (steps S108 and S109) for the host computer 2 to receive
the alternative value for the logical device to be used from the mobile device 1.

[2]  Second Embodiment
[2.1] Configuration of the Embodiment

Fig. 5 is a block diagram showing the configuration of a communication system

including a mobile device 1A according to a second embodiment of the present invention.

In this drawing, parts corresponding to parts in Fig. 1 are assigned the same reference
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numerals. In this communication system, the mobile device 1A has mumber of ports.
Each of these ports is not a physicallyindependent transmission path, but rather
corresponds to a communication channel that joins the host computer 2 and the mobile
device 1A. All of the ports physically use a single USB cable.

One or a plurality of TE(terminal equipment} are connected to the host computer
2. Each TE can be a standalone hardwire that is physically independent from the host
computer 2, and can alternatively bean application software installed in the host computer
2. Each TE can select one of the ports in the mobile device 1A and can use a logical
device within the mobile device 1A via this port.

The internal configuration of the mobile device 1A in this embodiment is described
below. The USB transmitter-receiver 3 of the mobile device 1A is made up of interface
blocks 3-1 to 3-n corresponding to n number of ports and an endpoint EPO shared by all
the ports for a control transfer. The interface blocks 3-k (where k=1 to n) have interfaces
10, I1, and I2. The interface I0 has EP1, the interface I1 has EP2 and EP3, and the
interface 12 has EP4 and EPS. The functions of each endpoint are as described with
regard to the first embodiment.

The interfaces I1 and I2 of the interface blocks 3-k corresponding to each port are
assigned identifiers IDO and ID1each for identifying thereof among the ports.

Each of the interfaces is assigned an hterface number that can be identifiedin the
USB transmitter-receiver 3: the interface I0 of the interface block 3-1 being #0, the
interface I1 of the interface block 3-1 being #1, the interface I2 of the interface block 3-1 .
being #2, the interface IO of the interface block 3-2 being #3, and so on.

The device switcher 5 is formed by switches SW1 toSWhn, corresponding to the n
number of ports. Switches SWk corresponding to each port connects an interface block
3-k to one of the logical devices within the USB device 6. Which logical device is to be
connected to the interface block 3-k is controlled by the controller 4.

A function manager 8 isa means to monitor how each logical device 6-k (where
k=1 to m) is used within the USB device 6 andto manage the availablelogical devices for

every port. In a case of the configuration shown in Fig. 5, when no logical devices are
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being used, in using any of the ports, it is possible to select and use a desired logical device
among all the logical devices
[2.2] Operation of the Embodiment

The operation of this embodiment isdiscussed below.

When the mobile device 1A is connected to the host computer 2 by the USB cable
7, initialization by a prescribed procedure is performed bothat the mobile device 1A and
the host computer 2. In this initialization, the host computer 2 assigrs one address to the
mobile device 1A. At the mobile device 1A, the alternative settings of all interfaces are set
to 0. A descriptor is sent from the mobile device 1A to the host computer 2.

This descriptor includes the following two pieces of information for each port.
a. Lists of availablefunctions by each port

In the configuration shown in Fig. 5, each of the functions of the logical device 6-
1 to 6-n would be sent as a list of availablefunctions for each port. Instead of making all
the logical devicesavailablefor each port, logical devices used at each of the ports may
be different from one another, in which case a separate function list is sent for each port
individually.
b.- The number of interfaces and their alternative settings for the ports -

By receiving these data, the host computer 2 can learn the correspondence, for
each port, between interface numbers and endpoints usd at each interface, as shown in

the example below. -

<Example>.

Port 1 Interface number 1 EP1
Interface number 2 EP2
Interface number 2 EP3
Interface number 3 EP4
Interface number 3 EP5

Port 2 Interface number 4 EP6
Interface number 5 EP7

Interface number 5 EP8
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Interface number 6 EP9
Interface number 6 EP10

(Further entries omitted)

Assuming that a TE is connected to the host computer 2, the operational sequence
of this embodiment is as shown in Fig. 6.

In this case, the TE connected to the host computer 2 gives notification to the host -
computer 2 of the functions supported by the TE (step S201). Next, the TE selects one of
the ports (for example, the port k) at the mobile device 1A.

Next, the host computer 2 starts a control transfer with the EPO within the mobile
device 1A and, in the setup stage thereof, sends Put_TE_Capability (step S202). This
Put_TE_Cability is a command giving notification of the services that the TE might use,
and an interface number corresponding to the port k selected by the TE is included
therein. Next, the host computer 2, in the data stage, sends data to the mobile device 1A
that indicates the service that the TE might use (step S203).

Next, the controller 4 of the mobile device 1A, in the status stage, sends
notification to the host computer 2 that the transmission of the Put_TE_Capability and the
data following thereafter succeeded (step S204).

Next, the controller 4 is notified bythe interface number in the command received -
at step S202, of that the port selected by the TE is port k, and inquires of the function
manager 8 as to whether it is possiblg using the port k, to use a logical device -
corresponding to the service which notified at step S203. In a case that the port k can be
used so as to use the logical device corresponding to the service, an interrupt transfer
using the interface I0 corresponding to port k is used to send a Request Acknowledge to
the host computer 2 (step S205).

Next, referring to the operational sequence shown in Fig. 7, the operation of this
embodiment up until the TE receives the service by the logical device within the mobile
device 1A is described below.

First, the TE requests a desired service from the host computer 2 (step S301).

Upon receiving this request, the host computer 2 performs a control transfer to the EPO
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within the mobile device 1A. In this control transfer, in the setup stage,Select_Service is
sent (step S302). This Select_Service includes one of theinterface numbers
corresponding to the port k used by the TE. Next, in the data stage, data that specifiesthe -
service requested at step S301 is sent(step S303).

Next, the controller 4 of the mobile device 1A, in the data stage, gives notification
to the host computer 2 that the service request transmission has succeeded (step S304).

Next, the controller 4 of the mobile device 1A makes a judgment, based on the
interface number in the command received at step S302, as to whether the TE is using
port k and inquires of the function manager 8 as to whether it is possible to use the logical
device corresponding to the service which notifed at step S303 at port k or not. In a case
in which it is possible to use the logical device corresponding to the requested service, the
controller 4 sends a command to the switch SWk corresponding to the port k, so-as to
connect the logical device to the interface block 3-k which corresponds to the port k (step
S305).

The controller 4 then performs an interrupt transfer using the interface I0,

corresponding to the port k, to return a Request Acknowledge to the host computer 2

. (step S306).

Next, the controller 4, in the interrupt transfer using the interface I0 corresponding
to the port k, sends Notify Interface_Number, which includes the identifiers and interface
numbers of each interface used in the service, to the host computer 2 (step-S307).

Next, the host computer 2, makes a judgment as to whether, in receiving the
service via the port k, it is necessary to perform alternative settings for each interfaceor
not. If it is necessary, a control transfer addressed to the EPO within the mobile device 1A
is started and, in the setup stage thereof, Set_Interface is sent for the purpose of making
alternative settings (step S308). This Set_Interface includes an interface number of the
interface for which an alternative setting is to be madeand an alternative setting value
specifying atype of data transfer, an amount of data that can be transferred, and the like.

When the controller 4 of the mobile device 1A receives theSet_Interface, it

performs an alternative setting corresponding to the alternative setting value within the
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received information for the interface corresponding to the interface number within the
received information (step S308). The controller 4 also notifies the host computer 2 that
the transmission of the Set_Interface succeeded (step S309). By doing this,
communication corresponding to the requested service is started between the TE and the

logical device within the mobile device 1A connected to the port k at step S305 (step

$310),

Another operational example of this embodinent is discussed below. In this
embodiment, it is possible to use logical devices ina form illustrated in Fig. 8A to Fig. 8C.
First, as shown in Fig. 84, a first TE is connected to the logical device 6-1 via the port 1,
and the first TE starts to use the logical device 6-1. Next, as shown in Fig. 8B, a second
TE is connected to the logical device 6-2 (for example, a voice communication device)
and the second TE starts to use the logical device 6-2. Next, it becomes necessary for the
second TE to be switched to FAX communication and, as shown in Fig. &, the device
connected to the port 2 is changed from the logical device 6-2 to, for example, the logical
device 6-3.

Fig. 9 is a sequence diagram showing the communication exchanged between each
TE, the host computer 2, and the mobile device 1A in the above-described operational
example. In Fig. 9, steps S301 to S310 are the sequence up until the condition shown in
Fig. 8A, this procedure having already been described with reference to Fig. 7.

Steps S311 to S319 are the sequence up until the condition shown in Fig. 8B. In
this sequence, the second TE, which has previously selected the port 2, requests for voice
communication to the host computer 2 so as to connect the logical device 6-2 (voice
communication device)to the port 2 between the host computer 2 and the mobile device
1A (steps S312 to S319). These procedures have already been described with reference
to Fig. 7.

Steps S321 to S329 show the procedure up until the condition shown in Fig. 8C.
The switching from voice communication to FAX communication is performed by

control transfer by switching the device connected to the port 2 to the logical device 6-3
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(steps S322 to S325) and changing the interface alternative setting to a setting
corresponding to FAX communication (step S328).
In this manner, it is possible to switch the device connected to the port 2 without
influencing the port 1.
Furthermore, while this embodiment is described for the case in which the host

computer 2 makes notification of a desired service to the mobile device 1 and a logical

- device suitable for the service is selected at the mobile device 1, it is alternatively possible

to have the host computer 2 specify a logical device for the mobile device 1.
[3]  Third Embodiment

Fig. 10 is a block diagram showing the configuration of a communication system
including a mobile device 1B according to a third embodiment of the present invention. In
this drawing, parts corresponding to patts in Fig. 5 are assigned the same reference
numerals. In this embodiment, EPOfor a control transfer is provided in interface 10 for
every port. For this reason, the host computer 2, when performing a setup, performs a

control transfer via the EPO with respect to all ports. The host computer 2 regards that

- each port is an independent device, and assigns an address to each port of the mobile -

device 1B. Thus, in this embodiment it is possible to perform the same type of operation
as in the first embodiment for each port individually. For this reason, the host computer 2
can simultaneously access to the logical devices 6-1 to 6-mas many as the number of
ports (1 to n), and can perform communication corresponding to the service requested by
the TE.” The mobile device 1B can cause logiéal devices to simultaneously operate in

response to a service request from the host computer 2.
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CLAIMS

1. An electronic device comprising:

a USB transmitter-receiver having one or more endpoints for sending and
receiving information via a universal serial bus;

a device section including one or more logical devicesfor sending and receiving -
information to/from a host computer, via said USB transmitter-receiver; and

a controller which, when said host computer uses a desired logical device in said -
device section, selects an endpoint required forsending and receivinginformation between
said logical device and said host computer fromthe endpoints within said USB
transmitter-receiver and makes connection to said logical device.
2. - An electronic device wherein said USB transmitter-receiver includes an endpoint
for a control transfer, and

wherein said controller receives, from said host computer, information specifying a
desired logical device via said endpoint fora control transfet, and connects an endpoint
selected from the endpoints of said USB transmitter-receiver to said logical device.
3. Anelectronic device, wherein said USB transmitter-receiver includes an endpoint
for a control transfer, and

wherein said controller receives, from said host computer, information specifying a
desired service via said endpoint fora control transfer, and connects an endpoint selected
from the endpoints of said USB transmitter-receiver toa légical device corresponding to
the said service.
4. An electronic device according to claim 1, wherein said USB transmitter-receiver
performs an interrupt transfer with said host computer via an endpoint foran interrupt
control in said USB transmitter-receiver, thereby setting a function of an endpoint used in
sending and receivinginformation between said logical device and said host computer.
5. An electronic device according to claim 1, wherein said USB transmitter-receiver
has a plurality of interfaces formed by one or more endpoints and one of these interfaces

includes an endpoint fora control transfer; and
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wherein said controller receives information specifyingsaid desired logical device

- from said host computer via said endpoint fora control transfer, selects an interface

required for sending and receivinginformation with said host computer from ammg the
interfaces of said USB transmitter-receiver, and malkes connection to said logical device.
6. An electronic device according to claim 1, wherein said USB transmitter-receiver
has an endpoint for a control transfer and a plurality of interface blocks corresponding to a
plurality of ports, and each interface block has a plurality of interfaces formed by one or a -
plurality of endpoints,and

wherein, when said host computer receives a desired service via a desired port,
said controller receives information specifying said desired service from said host
computer via said endpoint fora control transfer, and connects an interface block
corresponding to said port within said USB transmitter-receiver to a logical device
corresponding to said service.

7. An electronic device according to claim 6, wherein when said host computer

requests to receive a different service from another port while using a certain logical

- device via a certain port, said controller connects an interface block corresponding to said

another port to a logical device corresponding to said different service.

8. An electronic device according to claim 1, wherein said USB transmitter-receiver.

has a plurality of interface blocks corresponding to a plurality of ports, each said interface

block has a plurality of interfaceseach formed by one or a plurality of endpoints,and one
interface of said interfacesincludes an endpoint for control transfer; and

wherein, when said host computer receives a desired service via a desired port, said .
controller receives, from said host computer, information specifying said desired service
via said control transfer endpoint, which is included in an interface block corresponding to
said desired port in said USB transmitter-receiver, and connects a logical device
corresponding to said service to an interface block corresponding to said port within said

USB transmitter-receiver.
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