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1

SYSTEM, DEVICE, AND METHOD FOR
INITIALIZING A PLURALITY OF
ELECTRONIC DEVICES USING A SINGLE
PACKET

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

More than one reissue application has been filed for the
reissue of U.S. Pat. No. 9,141,398. The reissue applications
are application Ser. No. 17/176,474 (the present applica-
tion), which is a continuation reissue of application Ser. No.
16/512,828, now RE48,495, which is a continuation reissue
of application Ser. No. 15/464,041, now RE47,598, which is
an application for reissue of U.S. Pat. No. 9,141,398.

This application is based upon and claims the benefit of
priority from Japanese Patent Applications No. 2009-
286791, filed Dec. 17, 2009; and No. 2010-021569, filed
Feb. 2, 2010; the entire contents of both of which are
incorporated herein by reference.

This application is further a U.S. national phase applica-
tion under 35 U.S.C. §371 of international application
PCT/IP2010/073469 filed Dec. 17, 2010, and the entire
contents of which are also incorporated herein by reference.

TECHNICAL FIELD

Embodiments described herein relate generally to a semi-
conductor system, a semiconductor device, and an electronic
device initializing method. For example, the embodiments
relate to a semiconductor system including plural electronic
devices.

BACKGROUND ART

An SD™ card is well known as a memory system in
which a NAND type flash memory is used. An SD interface
is well known as an interface between the SD card and a host
apparatus. In the SD interface, plural devices can be con-
nected to one bus. For example U.S. Pat. No. 6,820,148
discloses the above-described configuration.

However, in the conventional method, when more devices
are controlled by one host apparatus, it takes a long time to
initialize the devices.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a block diagram of a semiconductor system
according to a first embodiment;

FIG. 2 is a flowchart illustrating an operation of the
semiconductor system of the first embodiment;

FIG. 3 and FIG. 4 are timing charts of a symbol and a
signal of the first embodiment;

FIG. 5 is a block diagram of the semiconductor system of
the first embodiment;

FIG. 6 is a block diagram of an electronic device of the
first embodiment;

FIG. 7 and FIG. 8 are conceptual views of a frame format
of the first embodiment;
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FIG. 9 and FIG. 10 are flowcharts illustrating operations
of a host apparatus and the electronic device of the first
embodiment;

FIG. 11 is a block diagram of the semiconductor system
of the first embodiment;

FIG. 12 is a conceptual view of the frame format of the
first embodiment;

FIG. 13 and FIG. 14 are flowcharts illustrating the elec-
tronic device of the first embodiment;

FIGS. 15 to 18 are block diagrams of the semiconductor
system of the first embodiment;

FIG. 19 is a diagram illustrating capability of the elec-
tronic device of the first embodiment;

FIG. 20 is a conceptual view of the frame format of the
first embodiment;

FIG. 21 is a conceptual view of a frame format according
to a second embodiment;

FIG. 22 and FIG. 23 are flowcharts illustrating operations
of an electronic device and a host apparatus of the second
embodiment;

FIGS. 24 to 30 are block diagrams of a semiconductor
system of the second embodiment;

FIG. 31 is a conceptual view of the frame format of the
second embodiment;

FIG. 32 is a block diagram of a semiconductor system
according to a third embodiment;

FIG. 33 is a diagram illustrating a flag and an operation
of a host apparatus of the third embodiment;

FIG. 34 and FIG. 35 are block diagrams of a semicon-
ductor system according to a fourth embodiment;

FIG. 36 is a block diagram of a semiconductor system
according to a fifth embodiment;

FIG. 37 is a block diagram of a semiconductor system
according to a sixth embodiment; and

FIG. 38 is a diagram illustrating allocation of signals to
signal pins of an electronic device of the sixth embodiment.

DETAILED DESCRIPTION

In general, according to one embodiment, a semiconduc-
tor system includes plural electronic devices and a host
apparatus. The host apparatus initializes plural electronic
devices in units of group.

First Embodiment

A semiconductor system and an electronic device initial-
izing method according to a first embodiment will be
described below. FIG. 1 is a block diagram illustrating an
example of the semiconductor system of the first embodi-
ment.

Configuration of Semiconductor System

Referring to FIG. 1, a semiconductor system 1 includes a
host apparatus 2 and a semiconductor devide 3.

The host apparatus 2 includes at least one input port and
at least one output port. The host apparatus 2 controls an
operation of the semiconductor device 3 through the ports to
administer an operation of the semiconductor system 1. For
example, each port is configured as a differential pair
according to a LVDS (low voltage differential Signaling)
method. Hereinafter, a signal output from the output port of
the host apparatus 2 is referred to as a signal D0, and
differential signals of the signal D0 are referred to as signals
D0+ and D0-. A signal input to the output port of the host
apparatus 2 is referred to as a signal D1, and differential
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signals of the signal D1 are referred to as signals D1+ and
D1-. The host apparatus 2 assembles a packet including a
command and data, and the host apparatus 2 transmits the
packet to the semiconductor device 3 to control the opera-
tion of the semiconductor device 3. The host apparatus 2
receives the packet transmitted from the semiconductor
device 3 to perform the operation according to the received
packet.

The semiconductor device 3 includes N (N is a natural
number more than 1) electronic devices 4. Hereinafter, the N
electronic devices 4 are referred to as electronic devices 4-i
(1is 1 to N) when distinguished from one another.

In the first embodiment, each of the electronic devices 4
includes an input signal pin 5, an output signal pin 6, a
packet decoder 7, a processing unit 8, a register 9, and a
packet update circuit 10. Similarly, when the electronic
devices 4-i are distinguished from one another, the units are
referred to as an input signal pin 5-1, an output signal pin 6-i,
a packet decoder 7-i, a processing unit 8-i, register 9-1, and
a packet update circuit 10-i.

The input signal pin 5 including plural signals acts as at
least one input port to receive the packet provided from the
outside. The input signal pin 5 transfers the received packet
to the packet decoder 7.

The packet decoder 7 is configured to be able to analyze
the packet transferred from the input signal pin 5. The packet
decoder 7 distinguishes kinds of the packets using a com-
mand identifier in a packet header. The packet decoder 7
commands the processing unit 8 to perform a necessary
calculation in response to the kind of the packet. The packet
decoder 7 commands the packet update circuit 10 to update
the received packet if needed.

The processing unit 8 is configured to be able to perform
necessary processing in response to the command from the
packet decoder 7. Examples of the processing contents
include initialization of the device and computation of a
device ID. On computing the device 1D, the processing unit
8 causes the register 9 to retain the device ID. The device ID
means a number that is unique to each electronic device 4,
and the host apparatus can identify each electronic device 4
using the device ID. When the received packet is not
broadcast (for example, unicast or multicast), the packet
decoder 7 compares the device ID that is included as address
information in the packet with the device ID in the register
9, which allows the packet decoder 7 to determine whether
the packet is direct to the semiconductor device 3.

The packet update circuit 10 updates contents of a pay-
load of the received packet, and the packet update circuit 10
outputs the packet to the outside from the output signal pin
6 that includes the plural signals to act as at least one output
port. For example, the packet update circuit 10 updates the
contents of the payload according to calculation result of the
processing unit 8. There are two kinds of timing in which the
packet is output from the output signal pin 6, that is, the case
in which the received packet is transmitted as soon as
possible irrespective of a processing status of the device to
the received packet, and the case in which the packet is
transmitted after the device performs the processing to the
received packet. It depends on the command identifier of the
packet and a state of the device.

The N electronic devices 4-1 to 4-N having the above-
described configuration are ring-connected (or chain-con-
nected) to the host apparatus 2 as illustrated in FIG. 1. That
is, the packet transmitted from the host apparatus 2 is
received by the electronic device 4-1, transferred from the
electronic device 4-1 to the electronic device 4-2, and
transferred from the electronic device 4-2 to the electronic
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device 4-3. After that, similar steps are repeated. Then the
packet output from the output signal pin 6-N of the elec-
tronic device 4-N is returned to the host apparatus 2. The
semiconductor device 3 of FIG. 1 includes a configuration in
which the semiconductor device 3 includes electronic
devices 4-1 to 4-N and a hub (see a fourth embodiment).
Almost all the pieces of communication conducted using the
ring connection are used in the communication between the
host and the electronic device and occasionally used in the
communication between the electronic devices. For
example, when the electronic device 4-2 does not correctly
receive data, which is transmitted from electronic device 4-1
to the electronic device 4-2, due to a noise, the electronic
device 4-2 can make a request to transmit the data again. At
this point, the electronic device 4-1 is notifies of the retrans-
mission request made by the electronic device 4-2 through
the electronic devices 4-3 to 4-N and the host apparatus 2,
which allows the electronic device 4-1 to retransmit the data.

Operation of Semiconductor System 1

An operation of the semiconductor system 1 having the
above-described configuration in connecting the semicon-
ductor device 3 to the host apparatus 2 will be described
below with reference to FIG. 2. FIG. 2 is a flowchart
illustrating an operation of the semiconductor system. First
an entire flow will roughly be described.

As illustrated in FIG. 2, interface selection is performed
(Step S10). In Step S10, the host apparatus 2 determines
whether an interface connected to the semiconductor device
3 can be used, that is, whether the semiconductor device 3
is connected. When the interface can be used, that is, when
the semiconductor device 3 is connected (YES in Step S11),
one of the electronic devices 4 transmits a boot code to the
host apparatus 2 (Step S12). The host apparatus 2 that
receives the boot code performs the boot code and performs
numbering of the electronic devices 4 (enumeration) (Step
S13). That is, the device ID described above is allocated to
each electronic device 4.

After the allocation of the device ID, each electronic
device 4 is initialized in response to the command from the
host apparatus 2 (Step S14). Each electronic device 4
becomes a ready state by the initialization. The initialization
is performed in units of a plurality of the electronic devices
4 in order to shorten a time necessary for the initialization.
However, when the host apparatus 2 has a restriction to a
power supply current that can be supplied to the electronic
device 4, the number of simultaneously-initialized devices is
restricted, and thus the initialization is separately performed.

Then, the host apparatus 2 obtains information on each
electronic device 4 (Step S15). After Step S15, the host
apparatus 2 determines an operating condition common to
the electronic devices 4 based on the capabilities of the host
apparatus 2 and electronic device 4, and the host apparatus
2 collectively sets the operating condition for the host
apparatus 2 and the electronic devices 4 (Step S16). The
capability set in this step is an item common to the whole
system. Then the host apparatus 2 determines an individual
operating condition of the electronic device 4, and the host
apparatus 2 separately sets the individual operating condi-
tion for the electronic device 4 (Step S17).

A UHS-II card has a hierarchical structure. Therefore,
when the semiconductor device 3 is the UHS-II card, the
initialization is performed to a physical layer in Step S14.
For example, the initialization is performed to a layer higher
than the physical layer in Step S16 and Step S17B.

Each step will sequentially be described in detail.
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Step S10

Step S10 will be described with reference to FIG. 3 and
FIG. 4. FIG. 3 is a timing chart illustrating a clock and a
symbol, transmitted from the host apparatus 2 to the semi-
conductor device 3 and a level and a symbol (the state is
communicated in synchronization with the clock in the
symbol, and the symbol includes plural bits and is encoded
by 8b/10b coding), transmitted from the semiconductor
device 3 to the host apparatus 2, immediately after the
semiconductor device 3 is connected to the host apparatus 2.
FIG. 4 is a timing chart of the signals D0 and D1 immedi-
ately after the semiconductor device 3 is connected to the
host apparatus 2.

As illustrated in FIG. 3 and FIG. 4, before a time t1, the
semiconductor system 1 is in a power-down state. In the
power-down state, the host apparatus 2 does not generate the
clock, and the host apparatus 2 does not transmit the symbol
to the semiconductor device 3. The semiconductor device 3
does not transmit the symbol to the semiconductor device 3.
Accordingly, either a level D0+=D0-=D1+=D1-=“H” or a
level D0+=D0-=D1+=D1-="L" can be taken before the
time tl. FIG. 4 illustrates the level D0+=D0-=D1+=
D1-=-L".

Then, at the time t1, the host apparatus 2 transmits STB
to the semiconductor device 3 using one of an “H” level or
an “L” level of the differential signal in order to determine
usability of the interface. At this point, it is assumed that the
“H” level is STB. Therefore, a data link state transitions to
a wakeup state. The host apparatus 2 outputs a clock RCLK
to the semiconductor device 3. The clock RCLK is supplied
to each of the electronic devices 4-0 to 4-n. Hereinafter the
electronic device 4 performs the operation in synchroniza-
tion with the clock RCLK. The level STB is sequentially
transferred from the electronic device 4-0 to the electronic
device 4-N. At a time 12, the electronic device 4 that receives
the level STB returns the level STB to the host apparatus 2.
The level STB is a signal that indicates that the host
apparatus 2 and the electronic device 4 are in a standby state
before synchronized with each other.

The host apparatus 2 transmits the level STB, whereby the
DO0- changes from the “L” level to the “H” level while the
signal D0 changes to the differential level. The semiconduc-
tor device 3 transmits the level STB, whereby the D1-
changes from the “L”” level to the “H” level while the signal
D0 changes to the differential level. Thus, the host apparatus
2 recognizes that the interface can be used by detecting that
the signals D0 and D1 change to the differential level.

Then processing is performed in order to synchronize the
host apparatus 2 and the semiconductor device 3 with each
other. That is, the host apparatus 2 transmits a symbol SYN
to the semiconductor device 3, and the semiconductor
device 3 returns the symbol SYN to the host apparatus 2
when a PLL is locked. When the PLL is locked with respect
to all the semiconductor devices 3, the host apparatus 2
receives the symbol SYN. Because the reception clock of the
host apparatus 2 differs from the transmission clock RCLK
in a phase, it is necessary to lock another PLL for the
reception. The symbol SYN is one that is used for synchro-
nization. The PLL is locked while the symbol SYN is
received plural times, which allows synchronous communi-
cation to be conducted between the host apparatus 2 and the
semiconductor device 3.

FIG. 5 is a block diagram of the host apparatus 2 and any
one of the electronic devices 4, particularly illustrates a
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configuration relating to data link. As illustrated in FIG. 5,
the host apparatus 2 includes transmission [/Os 20-1 and
20-2 that transmit the signals D0+ and D0-, reception 1/Os
21-1 and 21-2 that receive the differential signals D1+ and
D1-, and a voltage level detection circuit 22. The voltage
level detection circuit 22 detects a level change of the
differential signal D1+ and D1-. A determination that the
interface with the electronic device 4 can be used is made
when the voltage level detection circuit 22 detects the
change in signal level.

The electronic device 4 includes transmission I/Os 23-1
and 23-2 that transmit the differential signals D1+ and D1-,
reception /O 24-1 and 24-2 that receive the differential
signals D0+ and D0-, and a voltage level detection circuit
25. The voltage level detection circuit 25 detects a level
change of the differential signal D0+ and D0-. For example,
when the host apparatus 2 is started up from the electronic
device 4, the voltage level detection circuit 25 detects the
change in signal level, which allows the host apparatus 2 to
be started up.

Step S12

Step S12 of FIG. 2 will be described below. In the
semiconductor device 3, any one of the electronic devices 4
is a memory device that retains the boot code. At this point,
only by way of example, it is assumed that the electronic
device 4-N is the memory device that retains the boot code.
The boot code means a program code that is necessary to
start up the system in the host apparatus 2. The boot code is
transferred to a system memory of the host apparatus 2, and
the boot code is executed by the host apparatus 2. A device
driver and an OS (Operating System) are loaded on the
system memory by a boot loader included in the boot code.

The electronic device 4-N receives the symbol STB from
the host apparatus 2 and returns the symbol STB to the host
apparatus 2. Then, the electronic device 4-N voluntarily
reads the boot code without receiving the command from the
host apparatus 2, and the electronic device 4-N transmits the
boot code to the host apparatus 2.

FIG. 6 is a block diagram of the electronic device 4-N,
and FIG. 6 illustrates the detailed configuration of the
electronic device 4-N rather than that of FIG. 1. As illus-
trated in FIG. 6, the electronic device 4-N includes a
memory controller 30 and a NAND type flash memory 31.
The memory controller 30 includes a packet decoder 7-N, a
processing unit 8-N, register 9-N, and a packet update circuit
10-N. The NAND type flash memory 31 retains a boot code
32. After transmitting the level STB to the host apparatus 2,
the processing unit 8-N reads the boot code 32 from the
NAND type flash memory 31. The processing unit 8-N
assembles the boot code 32 as the packet and transmits the
packet from the output signal pin 6 to the host apparatus 2.

FIG. 7 is a schematic diagram illustrating a configuration
of'the packet. As illustrated in FIG. 7, the packet 33 includes
a packet header 34 and a payload 35. The payload 35
includes the boot code 32 that is read from the NAND type
flash memory 31. The packet header 34 includes a destina-
tion of the packet. The destination is indicated as an 1D, and
ID="0" is stored when the destination is host apparatus 2.
Although a device ID of a boot device is not determined yet
when the boot code is transmitted before the enumeration,
for example, device ID=1 of the transmission source is
tentatively allocated to the device ID of the boot device. A
size of the boot code may be set as a preset value to the host
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and the boot device, or a region indicating the size of the
boot code may be secured in the packet header or a specific
portion of the boot code.

The electronic device except the electronic device 4-N
may be used as the electronic device including the boot
code. For example, the electronic device 4-(N-1) may be
used as the electronic device including the boot code. In this
case, at first the electronic device 4-(N-1) transmits the
packet 33 to the electronic device 4-N. Because the desti-
nation of the packet 33 is the host apparatus 2, the electronic
device 4-N transmits the packet 33 to the host apparatus 2
without change.

Step S13

Step S13 of FIG. 2 will be described below. In Step S13,
the host apparatus 2 provides the device IDs to the electronic
devices 4-0 to 4-N included in the semiconductor device 3.
For example, a method disclosed in Japanese Patent Appli-
cation No. 2009-221468 can be adopted in Step S13. FIG. 8
is a schematic diagram of the packet issued by the host
apparatus 2 in performing Step S13.

As illustrated in FIG. 8, a packet header of a packet 40
includes at least fields 41-1 and 41-2. The device 1D that
indicates the destination of the packet 40 is stored in the field
41-1. A command identifier corresponding to a command to
provide the device ID is stored in the field 41-2. A payload
includes at least fields 42-1 and 42-2. The field 42-1 indi-
cates a start device 1D (start device number), and a value of
the field 42-1 is determined by the electronic device 4-1 that
initially receives the packet 40 from the host apparatus 2.
The number of electronic devices 4 to which the setting of
the device ID is completed is stored in the field 42-2. The
value of the field 42-1 is incremented in a process of
transferring the packet among the electronic devices 4,
which allows the host apparatus 2 to recognize the total
number of electronic devices 4. The host apparatus 2 can
specify the device ID of each electronic device 4 from the
values of the fields 42-1 and 42-2. A final device ID (final
device number) may be indicated in the field 42-2 instead of
the number of electronic devices 4 to which the setting of the
device ID is completed, because the number of devices can
be computed by subtraction when the final device number
and the initial device number are found.

FIG. 9 is a flowchart illustrating the operation of the host
apparatus 2 in providing the device ID. As illustrated in FIG.
9, the host apparatus 2 assembles the packet in order to
specify the device ID (Step S20). That is, the command
identifier (field 41-2) corresponding to the command (here-
inafter referred to as ID providing command) to specify the
device ID is set to the packet header, and initial values (in
the first embodiment, zero) are set to the values of the start
device ID (field 42-1) and the number of devices (field 42-2)
of the payload.

The host apparatus 2 transmits the packet assembled in
Step S20 to the semiconductor device 3 (Step S21). Whether
the packet is transmitted in the form of the broadcast
(multicast) or unicast is previously made in each command.
The ID providing command is a broadcast command.
Accordingly, the destination in the field 41-1 of the packet
header is ignored, and the packet is transmitted to the initial
electronic device 4-1 of the ring connection in the case of the
connection relationship in FIG. 1.

Then the host apparatus 2 receives the packet from the
final electronic device 4-N of the ring connection (Step S22).
Therefore, the host apparatus 2 reads the initial device ID
(field 42-1) and the number of devices (field 42-2) in the
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8
received packet (Step S23). The value of the field 42-1 is the
device ID of the initial electronic device 4-1 of the ring
connection, and the value of the field 42-2 is the number N
of ring-connected electronic devices 4-1 to 4-N.

The host apparatus 2 performs predetermined calculation
using the values of the fields 42-1 and 42-2 to recognize the
device ID and the total number of devices of the electronic
devices 4-2 to 4-N (Step S24). The number of identifiable
devices is determined by the number of bits of the device ID
field. The predetermined calculation means a rule in which
the electronic devices 4-2 to 4-N compute the IDs thereof
with respect to the start device ID. For example, predeter-
mined calculation means that the increment is performed by
the number of devices. Accordingly, for example, the start
device ID has a value “n (n is a natural number)” in the
packet received from the electronic device 4-N, it is found
that the electronic device 4-1 has the device ID “n”, the
electronic device 4-2 has the device ID “n+1”, and the
electronic device 4-N has the device ID “n+N”.

The host apparatus 2 manages the electronic devices 4-1
to 4-3 using the device IDs obtained in Step S24.

An operation of the electronic device 4 will be described
below with reference to FIG. 10. FIG. 10 is a flowchart
illustrating the operation of the electronic device 4 in
receiving the packet including the ID providing command,
and the flowchart of FIG. 10 is common to the electronic
devices 4-1 to 4-N.

As illustrated in FIG. 10, the electronic device 4 receives
the packet at the input signal pin 5 (Step S30). When
recognizing that the received packet includes the ID pro-
viding command from the command number of the field
41-2 of the packet, the packet decoder 7 commands the
processing unit 8 to compute the device 1D thereof.

In response to the command, the processing unit 8 con-
firms whether the value (start device ID) of the field 42-1 of
the received packet is a predetermined value (in the first
embodiment, zero) set by the host apparatus 2 (Step S31).
When the value of the field 42-1 is zero (YES in Step S32),
the processing unit 8 determines any number except zero as
the device ID thereof, and the processing unit 8 commands
the packet update circuit 10 to update the value (start device
1D) of the field 42-1 to the determined device ID. Therefore,
the packet update circuit 10 updates the field 42-1. The
reason for using the number other than zero is that zero has
been already allocated to the device ID of the host apparatus
2.

On the other hand, when the value of the field 42-1 is not
the predetermined value set by the host apparatus 2 (NO in
Step S32), the value of the field 42-1 is maintained (Step
S34). That is, the processing unit 8 does not command the
packet update circuit 10 to update the value of the field 42-1.
The processing unit 8 performs the predetermined calcula-
tion using the field 42-1 to compute the device ID thereof
(Step S35). The calculation in Step S35 is identical to the
calculation in Step S24 of FIG. 9. For example, the calcu-
lation in Step S35 means that the field 42-1 (start device ID)
is incremented by the number of times corresponding to the
field 42-2 (the number of devices).

Then the processing unit 8 stores the device ID thereof
determined in Step S33 or S35 in the register 9 (Step S36).

In response to the command from the packet decoder 7 or
processing unit 8, the packet update circuit 10 updates
(increments) the value of the field 42-2 of the received
packet. The packet update circuit 10 outputs the packet in
which the field 42-2 or both the fields 42-1 and 42-2 are
updated.
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A specific example in Step S13 will be described with
reference to FIG. 11. FIG. 11 is a block diagram of the
semiconductor system 1, and FIG. 11 illustrates the case in
which the 15 (N=15) electronic devices 4 are provided in the
semiconductor device 3 by way of example. In FIG. 11,
square marks added to a side of an arrow between the
devices indicate payload contents of the packet, the left side
of the square marks indicates the field 42-1 (start device ID),
and the right side indicates the field 42-2 (the number of
devices).

As illustrated in FIG. 11, at first the packet including the
ID providing command is broadcasted from the host appa-
ratus 2. At this point, the values of the fields 42-1 and 42-2
of the packet are the predetermined value (zero) set by the
host apparatus 2 (Steps S20 and S21 of FIG. 9). The packet
is initially received by the electronic device 4-1.

In the electronic device 4-1, because the field 42-1 has the
value “0” (YES in Step S32 of FIG. 10), any number is
determined as the device ID of the device 4-1. In the
example illustrated in FIG. 11, the device ID is the number
“17. The field 42-1 is updated from “0” to “1” (Step S33 of
FIG. 10), the value of the field 42-2 is incremented and
updated from “0” to “1” (Step S37 of FIG. 10), and the
updated value of the field 42-2 is output by the device 4-1.

The packet output from the electronic device 4-1 is
received by the electronic device 4-2. In the electronic
device 4-2, because the field 42-1 does not have the value
“0” (NO in Step S32 of FIG. 10), the device ID of the device
4-2 is computed by the predetermined calculation method
(Step S35 of FIG. 10). That is, the value of the field 42-1 is
incremented by the value of the field 42-2 to determine the
device ID of the electronic device 4-2 as “17+“17="2".
While the value of the field 42-1 is maintained (Step S34 of
FIG. 10), the value of the field 42-2 is incremented and
updated from “1” to “2” (Step S37 of FIG. 10), and the
updated value of the field 42-2 is output by the device 4-2.

Similarly, the device ID is allocated to the electronic
device 4. That is, the device IDs “3” to “15” are allocated to
the electronic devices 4-3 to 4-15.

The packet output from the electronic device 4-15 is
received by the host apparatus 2. In the packet, the field 42-1
has the value “1” and the field 42-2 has the value “15”.
Accordingly, the host apparatus can recognize that the
electronic device 4-1 has the device ID “1” and the total
number of electronic devices 4 is “15” (Step S23 of FIG. 9).
Therefore, the host apparatus 2 understands that the elec-
tronic devices 4-1 to 4-15 have the device IDs “1” to “157,
respectively.

Step S14

Step S14 of FIG. 2 will be described below. In Step S14,
the host apparatus 2 initializes the electronic devices 4-0 to
4-N included in the semiconductor device 3. FIG. 12 is a
schematic diagram of a packet issued by the host apparatus
2 in performing the initialization.

As illustrated in FIG. 12, a command identifier indicating
an initialization command is included in a packet header 51
of a packet 50, and the maximum number of electronic
devices M that can be initialized once by the host apparatus
2 is included in a payload 52. The initialization command is
issued as the broadcast command. Whether the initialization
command is the broadcast command may be determined by
the command identifier. Alternatively, the broadcast com-
mand may be defined by setting transmission source
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ID=transmission destination ID="0". This means that the
host apparatus 2 transmits the packet and the host apparatus
2 finally receives the packet.

FIG. 13 is a flowchart illustrating an operation of the
electronic device 4 in receiving the packet including the
initialization command, and the flowchart of FIG. 13 is
common to the electronic devices 4-1 to 4-N.

As illustrated in FIG. 13, the electronic device 4 receives
the packet at the input signal pin 5 (Step S40). When
recognizing that the received packet includes the initializa-
tion command from the command identifier of the packet
header 51 of the packet, the packet decoder 7 notifies the
processing unit 8 of the initialization command included in
the packet and the number of electronic devices M of the
payload 52. The processing unit 8 determines whether the
electronic device 4 is currently initializing. When the elec-
tronic device 4 is currently executing the initialization (YES
in Step S41), the processing unit 8 waits for the initialization
completion (Step S42). After the initialization completion,
the processing unit 8 does not perform the initialization
again (Step S43), the processing unit 8 causes the packet
update circuit 10 to transmit the received packet to the next
electronic device 4 (in the case of the electronic device 4-N,
to the host apparatus 2) with no change (Step S44).

When the electronic device 4 is not currently being
initialized, the processing unit 8 determines whether the
electronic device 4 has been already initialized. When the
electronic device 4 has been already initialized (YES in Step
S45), the processing unit 8 does not perform the initializa-
tion again (Step S43). The processing unit 8 causes the
packet update circuit 10 to transmit the received packet to
the next electronic device 4 (in the case of the electronic
device 4-N, to the host apparatus 2) with no change (Step
S44).

On the other hand, when the electronic device 4 is not
initialized (NO in Step S45), the processing unit 8 confirms
whether the number of electronic devices M of the payload
52 is “0” (Step S46). When the number of electronic devices
M is “0” (YES in Step S46), the processing unit 8 goes to
Step S43, and the processing unit 8 goes to Step S44 without
performing the initialization.

When the number of electronic devices M is not “0” (NO
in Step S46), the processing unit 8 performs the initialization
(Step S47). The processing unit 8 commands the packet
update circuit 10 to decrement the number of electronic
devices of the payload 52 (Step S48). That is, the number of
electronic devices M is updated to M-1. The packet update
circuit 10 outputs the packet in which the number of
electronic devices M of the payload 52 is updated (Step
S44). At this point, in response to the start of the initializa-
tion in Step S47, the packet update circuit 10 executes the
processing in Step S44 without waiting for the initialization
completion of the electronic device 4.

The host apparatus 2 repeatedly issues the initialization
packet 50 until the host apparatus 2 receives the initializa-
tion packet 50 in which the number of electronic devices M
is not “0”. The number of devices that can be initialized is
reset at the same time as the initialization packet 50 is issued.
In other words, the host apparatus 2 can confirm that the
initialization is completed for all the electronic devices 4-1
to 4-N by receiving the packet 50 of M=“0".

The confirmation whether the initialization is completed
for all the electronic devices 4 can be made by transmitting
an initialization completion confirming command. An opera-
tion of the electronic device 4 in receiving the initialization
completion confirming command will be described with
reference to FIG. 14. FIG. 14 is a flowchart illustrating the
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operation of the electronic device 4 in receiving the packet
including the initialization completion confirming com-
mand, and the flowchart of FIG. 14 is common to the
electronic devices 4-1 to 4-N.

As illustrated in FIG. 14, the electronic device 4 receives
the packet at the input signal pin 5 (Step S50). When
recognizing that the packet includes the initialization
completion confirming command from the command iden-
tifier of the packet header of the received packet, the packet
decoder 7 notifies the processing unit 8 that the packet
includes the initialization completion confirming command
The processing unit 8 determines whether the electronic
device 4 is currently being initialized. When the electronic
device 4 is currently being initialized (YES in Step S51), the
processing unit 8 waits for the initialization completion
(Step S52). After the initialization completion, the process-
ing unit 8 causes the packet update circuit 10 to transmit the
received packet to the next electronic device 4 (in the case
of' the electronic device 4-N, to the host apparatus 2) without
change (Step S54).

When the electronic device 4 is not currently being
initialized, the processing unit 8 determines whether the
electronic device 4 has been already initialized. When the
electronic device 4 has been already initialized (YES in Step
S53), the processing unit 8 commands the packet update
circuit 10 to transmit the received packet to the next elec-
tronic device 4 (in the case of the electronic device 4-N, to
the host apparatus 2) without change (Step S54). Therefore,
the packet is transferred to the next electronic device 4. On
the other hand, when the electronic device 4 is not initialized
yet (NO in Step S53), the processing unit 8 does not transmit
the packet to the next electronic device 4. That is, the packet
stays in the electronic device 4.

Thus, the initialization is executed in each M of the
electronic devices. In other words, the N electronic devices
are divided into L=(N/M) groups, and the initialization is
collectively performed to the electronic devices belonging to
each group (Steps S14-1 to S14-L of FIG. 2).

A specific example of Step S14 will be described with
reference to FIG. 15 to FIG. 18. FIG. 15 to FIG. 18 are block
diagrams of the semiconductor system 1, and FIG. 15 to
FIG. 18 illustrate the case in which the semiconductor
system 1 includes 15 (N=15) electronic devices 4 similarly
to the case of FIG. 11. In FIG. 15 to FIG. 18, square marks
added to the side of the arrow between the devices indicate
the payload of the packet 50, that is, the number of electronic
devices M. Similarly to the case of FIG. 11, it is assumed
that the device ID is provided to each electronic device 4.

FIG. 15 illustrates the state in which the initialization is
not performed yet to any electronic devices 4 while the
initialization command is issued. As illustrated in FIG. 15,
it is assumed that the host apparatus 2 issues the packet
while the number of electronic devices M is set to “4”. That
is, the host apparatus 2 can initialize once up to four
electronic devices.

As illustrated in FIG. 15, the packet (M="“4") including
the initialization command is received by the electronic
device 4-1. The electronic device 4-1 is not initialized yet
(NO in Step S45), and the number of electronic devices M
is “4” (NO in Step S46). Therefore, the processing unit 8
performs the initialization (Step S47), the processing unit 8
updates the number of electronic devices M to M-1="3"
(Step S48), and the processing unit 8 transmits the packet to
the next electronic device 4-2. In FIG. 15, “~1”" added to the
electronic device 4 means that the number of electronic
devices M is decremented.
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Similarly to the electronic device 4-1, the electronic
device 4-2 that receives the packet (M="3") including the
initialization command performs the initialization, and the
electronic device 4-2 decrements and updates the number of
electronic devices M from ‘“3” to “2”, and transmits the
packet to the electronic device 4-3. The electronic devices
4-3 and 4-4 perform the similar operation.

As a result of the decrement of the number of electronic
devices M by the electronic device 4-4, the number of
electronic devices M becomes “0.” Accordingly, the elec-
tronic devices 4-5 to 4-15 transfer the packet to the subse-
quent electronic devices 4-6 to 4-16 without performing the
initialization. The final electronic device 4-16 of the ring
connection transmits the packet with M=“0" to the host
apparatus 2.

The host apparatus 2 repeatedly issues the initialization
command until the host apparatus 2 receives the value
except the value of M="0". Alternatively, after issuing the
initialization command specific times, the host apparatus 2
issues the initialization completion confirming command in
arbitrary timing to transmit the packet including the initial-
ization completion confirming command to the semiconduc-
tor device 3. FIG. 16 illustrates the state in which the
initialization completion confirming command is issued
after the state in FIG. 15.

The packet including the initialization completion con-
firming command is received by the electronic device 4-1
(Step S50). Because the electronic device 4-1 has been
already initialized (YES in Step S53), the electronic device
4-1 transfers the packet to the next electronic device 4-2
(Step S54). At this point, because the electronic devices 4-1
to 4-4 are initialized, the packet reaches the electronic device
4-5. However, the electronic device 4-5 is not initialized yet,
the packet stays in the electronic device 4-5 but the packet
is not returned to the host apparatus 2. Therefore, the host
apparatus 2 can recognize the existence of the electronic
device 4 whose initialization is not completed.

Accordingly, the host apparatus 2 re-issues the packet
including the initialization command to transmit the packet
to the semiconductor device 3. FIG. 17 illustrates this state.
As illustrated in FIG. 17, because the electronic devices 4-1
to 4-4 have been already initialized (YES in Step S41), the
packet reaches the electronic device 4-5 without change. The
electronic devices 4-5 to 4-8 are initialized in the manner
similar to that of FIG. 15. The packet including the initial-
ization completion confirming command reaches the elec-
tronic device 4-9.

Then the host apparatus 2 issues the packet including the
initialization command twice, thereby initializing all the
electronic devices 4. FIG. 18 illustrates this state. When all
the electronic devices 4 are initialized, the packet including
the initialization completion confirming command is trans-
mitted from the electronic device 4-16 to the host apparatus
2 (a bold-line arrow in FIG. 18 indicates a flow of the packet
including the initialization completion confirming com-
mand). Therefore, the host apparatus 2 recognizes that all the
electronic devices 4-1 to 4-16 are initialized. Obviously,
even if the initialization completion confirming command is
not issued, the host apparatus 2 receives the packet 50 of
M=“1" (M=“0") from the electronic device 4-15 at the time
of FIG. 18, whereby the host apparatus 2 can recognize that
all the electronic devices 4 are initialized.

The above initialization technique initializes the elec-
tronic devices by grouping the electronic devices to shorten
the initialization for the plural electronic device, and to
enable the initialization within a power supply current
supported by the host. The method may be implemented by
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defining an upper limit of an initialization current necessary
for each electronic device. However, it is considered that
sometimes the current necessary for the initialization
depends on the electronic device. For example, it is consid-
ered that the initialization can be performed in a halftime
when the current necessary for the initialization becomes
double. In an embedded system environment, sometimes the
initialization time can further be shortened by previously
designating the optimum initialization group in each elec-
tronic device. The further shortened initialization time can
be realized by setting a group number to each electronic
device. The group number indicates that the initialization is
performed to the electronic device in which times of initial-
ization command. When the group number is set, the number
of devices that can be initialized in the initialization com-
mand is ignored, each electronic device counts the number
of received initialization commands, and each electronic
device starts the initialization when the number of received
initialization commands is matched with the group number.
When the initialization is currently being performed, the
electronic device waits for the initialization completion to
output the initialization command. The host system can
select the optimum initialization procedure according to the
feature of the electronic device. This point is described in
detail in a second embodiment.

Step S15

Step S15 of FIG. 2 will be described below. In order to set
a condition that all the electronic devices can be operated,
the host apparatus 2 issues a command to read the setting
value by broadcast. Parameters such as a maximum clock
frequency range, time-out value, and various symbol lengths
are indicated as an argument of the command, each elec-
tronic device does not update the argument that can be dealt
therewith, and the electronic device updates the argument
that cannot be dealt therewith to the parameter that can be
dealt therewith. The parameter received by the host appa-
ratus 2 includes the condition that all the electronic devices
can be operated.

Step S16

Step S16 of FIG. 2 will be described below. Because the
host apparatus 2 determines the operating condition com-
mon to the electronic devices 4 in Step S15, the same value
is set to all the electronic devices 4 by a command to write
the setting value by broadcast (the value is set to the register
9 of each electronic device 4).

This point will be described by taking a specific example.
FIG. 19 is a table illustrating the information read in Step
S15, and FIG. 19 illustrates a maximum operating frequency
and operation timing in the case of the 15 electronic devices
by way of example.

As illustrated in FIG. 19, it is assumed that the electronic
devices 4-1 to 4-15 have the maximum operating frequen-
cies 10 to {15, respectively, while the host apparatus has the
maximum operating frequency f0. It is assumed that the
lowest frequency is the maximum operating frequency 3 of
the electronic device 4-3. From the information of FIG. 19,
the host apparatus 2 can recognize that all the electronic
devices 4-1 to 4-15 and the host apparatus 2 can be operated
at the frequency f3.

It is assumed that the electronic devices 4-1 to 4-15 have
operation timings T1 to T15, respectively, while the host
apparatus 2 has operation timing T0. It is assumed that the
worst timing is the operation timing T1 of the electronic
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device 4-1. From the information of FIG. 19 the host
apparatus 2 can recognize that all the electronic devices 4-1
to 4-15 and the host apparatus 2 can be operated in operation
timing T1.

As a result of referring to the capabilities, the host
apparatus 2 determines the operating frequencies of the
electronic devices 4-1 to 4-15 as the operating frequency 13
and determines the operation timings of the electronic
devices 4-1 to 4-15 as the operation timing T1. The host
apparatus 2 writes the operating frequency f3 and operation
timing T1 as the operating conditions in the register 9 of
each electronic device 4. FIG. 20 illustrates a packet 60 that
is issued by the host apparatus 2 at this point.

As illustrated in FIG. 20, in the packet 60, a command
identifier corresponding to the register write command is
stored in a packet header 61, and the operating frequency {3
and the operation timing T1 are stored in a payload 62. The
operating frequency f3 and the operation timing T1 are
sequentially written in the register of each electronic device
4 by transmitting the packet 60 (Steps S16-1 to S16-N). The
packet 60 may be transmitted by the broadcast, unicast, or
multicast.

The configuration set in Step S16 may include a length of
a specific symbol, a kind of the packet supported, power
control mode, and the number of retry times in addition to
the maximum operating frequency and the operation timing.

Step S17

Step S17 of FIG. 2 will be described below. The operating
conditions common to all the electronic devices 4 are
determined in the sequences in Steps S15 and S16. Some-
times a transfer block size and the like depend on an
individual I/O device. Accordingly, the host apparatus 2
reads the capability of the electronic devices 4 using the
unicast command when the electronic device 4 has the
parameter that should individually be set (Steps S17A-1,
S17A-1, . . ., and S17A-N of FIG. 2), the host apparatus 2
determines the optimum value satisfying both the capability
of the host apparatus 2 and the capability of the electronic
device 4, and the host apparatus 2 sets the optimum value to
the electronic device 4 using the unicast command (Steps
S17B-1, S17B-1, . . ., and S17B-N of FIG. 2).

Examples of the parameter include a size of a buffer used
in the data transfer and data transfer timing.

Effect

As described above, the speed enhancement of the ini-
tialization operation can be achieved in the semiconductor
device of the first embodiment.

(1) In the configuration of the first embodiment, the host
apparatus 2 determines the bus interface that can be con-
nected to the electronic device 4 can be used by detecting the
voltage level (Step S10 of FIG. 2). That is, the host apparatus
2 transmits the level STB to the electronic device 4, and the
host apparatus 2 determines that the bus interface can be
used when the level STB is returned from the electronic
device 4. In other words, host apparatus 2 determines that
the bus interface can be used by detecting that the signal D1
changes from the in-phase level to the differential level after
the signal DO changes from the in-phase level to the differ-
ential level.

The same holds true for the electronic device 4. When the
host apparatus 2 transmits the level STB to the electronic
device 4, the electronic device 4 detects that the signal D0
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changes from the in-phase level to the differential level, and
the electronic device 4 determines that the bus interface can
be used.

Thus, the availability of the bus interface can be deter-
mined at high speed by detecting the voltage levels of the
signals D0 and D1. When the bus interface can be used, the
host apparatus 2 transmits the symbol SYN, whereby each
electronic device 4 synchronizes the internal clock using the
input symbol SYN. The electronic device 4 continuously
output the level STB during the clock synchronization by the
internal PLL, and the electronic device 4 outputs the symbol
SYN in synchronization with the clock when the clock
synchronization is completed. When receiving the symbol
SYN, the host apparatus 2 recognizes that the synchroniza-
tion is completed for all the electronic devices 4.

The host apparatus 2 transmits a symbol IDLE after
receiving the symbol SYN (time t4 of FIG. 3). The symbol
IDLE is a symbol indicating that the host apparatus 2 is in
an idle state.

(2) In the configuration of the first embodiment, when
receiving the symbol IDLE, the electronic device 4 that
retains the boot code voluntarily transmits the boot code to
the host apparatus 2 without waiting for the command from
the host apparatus 2 (Step S12 of FIG. 2).

Plural command procedures are required when the host
apparatus 2 issues the command. Therefore, it takes a
relatively long time to read the boot code. In the system that
does not include the boot device, it is necessary to imple-
ment a dedicated boot ROM in order to read the program
starting up the system from the memory device.

On the other hand, in the first embodiment, because the
host controller directly loads the boot code from the boot
device onto the system memory, it is not necessary that the
host apparatus 2 generate the command, and the boot ROM
is omitted, which allows the achievement of cost reduction.
Accordingly, in the host apparatus 2, the system is quickly
started up, and the speed enhancement of the initialization
can be achieved in the electronic device 4.

(3) In the configuration of the first embodiment, during
the allocation of the device ID, the host apparatus 2 broad-
casts the packet in order to make the request of the device
ID of each electronic device 4 (Step S13 of FIG. 2). The
packet is transferred among the electronic devices 4 in the
order of connection while the device ID is issued in each
electronic device 4. The device ID in the packet is updated
every time the packet passes through the electronic device 4,
and the updated value becomes the device ID of each
electronic device 4. Accordingly, the device IDs do not
overlap each other. Therefore, it is not necessary that the
host apparatus 2 confirm the presence or absence of the
overlap between the device IDs, so that the initialization
operation can be simplified.

(4) In the configuration of the first embodiment, the
initialization is performed using the broadcast command
similarly to the allocation of the device ID (Step S14).
Accordingly, the speed enhancement of the initialization can
be achieved.

Usually it maximally takes about one second to perform
the initialization. Accordingly, in the system that includes
plural electronic devices, it takes a long time for the user to
wait for the initialization completion by the method for
issuing the command in each electronic device.

However, when the broadcast command is used, the
number of commands issued by the host apparatus 2 can be
decreased to simplify the initialization sequence. The plural
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electronic devices are simultaneously initialized by one
command, which allows the shortening of the initialization
time.

The host apparatus 2 determines the number of electronic
devices 4 that are simultaneously initialized. Usually the
current of 100 mA is maximally required to initialize one
electronic device 4. However, there is a restriction to current
supply ability of the host apparatus. Therefore, the host
apparatus 2 stores the number of electronic devices that can
be initialized in the packet including the initialization com-
mand, and the host apparatus 2 simultaneously initializes the
electronic devices as many as the number of electronic
devices stored in the packet. The electronic devices 4 are
sequentially initialized in the numerical unit, which allows
the initialization to be performed in a short time within the
current supply ability of the host apparatus 2.

The method in which the group number is used can be
adopted to further improve the initialization speed. In the
above example method, although the initialization current is
restricted up to 100 mA, sometimes the initialization time
can be shortened when the larger current is passed. In such
cases, the electronic devices to be initialized are divided into
groups to which the current can be supplied by the host
system, the group number is previously written in the
electronic device, the number of issued initialization com-
mand is counted, and the electronic device starts the initial-
ization when the count value is matched with the group
number. Therefore, the host system can more efficiently
customize the initialization.

(5) In the configuration of the first embodiment, the
common operating conditions satistying both the host appa-
ratus 2 and the electronic device 4 are determined based on
the capabilities of the host apparatus 2 and electronic device
4 (Steps S15 and S16 of FIG. 2).

For example, in the conventional system, the maximum
operating frequency is determined by specifications of the
bus. When the bus frequency is extremely increased, the bus
frequency is hardly supported on the electronic device side
or the host apparatus side. Only the speed enhancement of
the bus means very little for the memory device, and the data
transfer rate should be determined according to write or read
ability of the memory device. For example, because the
ability of the memory device is restricted by memory ability,
disadvantageously power consumption is increased even if
the bus operating frequency is increased to enhance the bus
interface speed.

On the other hand, in the first embodiment, the common
operating conditions satisfying both the host apparatus 2 and
the electronic device 4 are determined by referring to the
capabilities of the host apparatus 2 and electronic device 4.
Therefore, the optimum operating condition can be set to at
least part of the operating ability, and the operating ability of
the semiconductor system 1 can be improved. The operating
condition is transmitted to the plural electronic devices 4
using the broadcast command, so that the speed enhance-
ment of the initialization can be archived compared with the
case in which the operating condition is determined in each
electronic device 4.

(6) In the configuration of the first embodiment, the
operating condition of the electronic device 4 is individually
determined (Step S17 of FIG. 2). Accordingly, the electronic
device 4 can sufficiently exert the operating ability. That is,
while the operating conditions that should be communalized
are determined in Step S15 and S16, the point that is not
necessary to be communalized is determined in Step S17.
The operating conditions are individually determined, which
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allows each electronic device 4 to exert the excellent oper-
ating ability independently of the abilities of other electronic
devices 4.

Second Embodiment

A semiconductor system and an electronic device initial-
izing method according to a second embodiment will be
described below. In the second embodiment, the processing
in Step S14 of the first embodiment is performed by another
method. Because other configurations of the second embodi-
ment are similar to those of the first embodiment, the
description is omitted.

First Example

A first example will be described as another method for
performing the processing in Step S14. In a host apparatus
2 of the first example, electronic devices 4-1 to 4-N are
previously classified into groups. The group number is
provided to each group, and the group number is written in
a register 9 of the electronic device 4. For example, the
operation may be performed in Step S14 or Step S13, or the
operation may previously be performed during production.

The number of power units M that can be used to initialize
the electronic device 4 by the host apparatus 2 is used
instead of the maximum number of electronic devices M that
can be initialized at one time. The number of power units M
is a value that expresses power (electric power) that can be
used for the initialization in a certain unit, and the host
apparatus 2 consumes the predetermined number of power
units when each electronic device 4 is initialized.

An initialization completion flag CF (Completion Flag) is
also used in addition to the group and the number of power
units M. The initialization completion flag CF is set to “1”
when the initialization is completed for all the electronic
devices 4, and, otherwise, the initialization completion flag
CF is set to a value except “1” (for example, “0”).

(Packet including Initialization Command)

In Step S14, the host apparatus 2 produces a packet 70
illustrated in FIG. 21 to transmit the packet 70 to a semi-
conductor device 3. As illustrated in FIG. 21, the command
identifier indicating the initialization command is included
in a packet header 71 of the packet 70, and a group number
CC, the number of power units M, and the initialization
completion flag CF are included as an argument in a
payload. The packet 70 is issued as the broadcast command.

(Operation of Electronic Device 4)

FIG. 22 is a flowchart illustrating an operation of the
electronic device 4 in receiving the packet 70, and the
flowchart of FIG. 22 is common to the electronic devices 4-1
to 4-N. As illustrated in FIG. 22, the electronic device 4
receives the packet 70 at an input signal pin 5 (Step S50).
When recognizing that the packet includes the initialization
command from the command identifier of the packet header
71 of the received packet 70, a packet decoder 7 notifies a
processing unit 8 that the packet includes the initialization
completion confirming command, and the packet decoder 7
also notifies the processing unit 8 of the group number CC,
the number of power units M, and the initialization comple-
tion flag CF in the payload. The processing unit 8 determines
whether the electronic device 4 is currently being initialized
(Step S51). When the electronic device 4 is currently being
initialized (YES in Step S51), the processing unit 8 waits for
the initialization completion (Step S52). The processing unit
8 does not perform the initialization (Step S53), and the
processing unit 8 transmits the packet 70 to the next elec-
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tronic device 4 (in the case of the electronic device 4-N, host
apparatus 2) (Step S60). At this point, a packet update circuit
10 does not update the number of power units M and
initialization completion flag CF in the packet 70.

When the electronic device 4 is not currently being
initialized (NO in Step S51), and when the electronic device
4 has been already initialized (YES in Step S54), the flow
goes to Steps S53 and S60. At this point, the number of
power units M and initialization completion flag CF are not
updated in the packet 70.

When the electronic device 4 is not currently being
initialized (NO in Step S51), and when the electronic device
has not been already initialized (NO in Step S54), the
processing unit 8 commands the packet update circuit 10 to
clear the initialization completion flag CF in the payload to
“0” (Step S55). When the initialization completion flag CF
is cleared to “0”, the host apparatus 2 recognizes that the
issuance of the initialization command is continuously
required (this point described later). The processing unit 8
also confirms the group number CC in the payload (Step
S56). The processing unit 8 determines whether the group
number CC is matched with its group number GN stored in
a register 9.

When the group number CC is matched with the group
number GN (YES in Step S56), the processing unit 8
compares the number of power units M in the payload and
the number of power units P consumed in initializing the
electronic device 4 (Step S57). For example, the number of
power units P for each electronic device 4 may be written in
the register 9 of each electronic device 4. In this case, the
processing unit 8 compares the number of power units P in
the register 9 and the number of power units M in the
payload of the received packet. The number of power units
P may be written in the register 9 in Step S14 or Step S13,
or the processing may previously be performed during
production.

The processing unit 8 determines whether (M-P) is not
lower than zero, that is, whether the number of power units
M is not lower than the number of power units P. When
(M-P) is not lower than zero, that is, when the number of
power units M is not lower than the number of power units
P (YES in Step S57), the processing unit 8 commands the
packet update circuit 10 to update the number of power units
M in the payload to (M-P) (Step S58). The value of (M-P)
indicates a difference in which the power consumed by the
electronic device 4 is subtracted from the power that can be
supplied by the host apparatus 2, and the value of (M-P) also
indicates the number of power units, which is necessary for
other electronic devices to perform simultaneously the ini-
tialization. The processing unit 8 starts the initialization
(Step S59). After the initialization is started, the processing
unit 8 causes the packet update circuit 10 to transmit the
packet 70 whose the number of power units M and comple-
tion flag are updated to the next electronic device 4 (in the
case of the electronic device 4-N, to the host apparatus 2)
without waiting for the initialization completion (Step S60).

When the group numbers CC and GN are not matched
with each other (NO in Step S56), the processing unit 8 goes
to Step S60 without performing the initialization (Step S53).
That is, the packet 70 is transmitted without updating the
number of power units M. The processing unit 8 also goes
to Step S60 without performing the initialization (Step S53),
when (M-P) is lower than zero, that is, when the number of
power units M is lower than the number of power units P
(NO in Step S57).

The plural numbers of power units P can be implemented
in the electronic device 4. For example, the plural numbers
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of implementable power units P are previously written in the
register 9, and the pieces of processing in Steps S57 to S58
and the initialization can be performed using the numbers of
power units P. Alternatively, the electronic device 4 can
select the optimum number of power units P with respect to
a power unit M indicated in the initialization command

(Operation of Host apparatus 2)

An operation of the host apparatus 2 in performing the
processing in Step S14 will be described below with refer-
ence to FIG. 23. FIG. 23 is a flowchart illustrating the
operation of the host apparatus 2.

As illustrated in FIG. 23, the host apparatus 2 sets the
group number initial value CC to zero while setting the
initialization completion flag CF to 1 (Step S70). The host
apparatus 2 sets the group number CC, the initialization
completion flag CF, and the number of power units M to the
argument to assemble the packet 70, and the host apparatus
2 transmits the packet 70 by the broadcast command (Step
S71).

Then the host apparatus 2 receives the packet 70 that
passes through all the electronic devices 4 (Step S72). The
host apparatus 2 confirms whether the initialization comple-
tion flag CF is 1 in the received packet 70 (Step S73). When
the initialization completion flag CF is 1 (YES in Step S73),
the host apparatus 2 determines that the initialization is
completed for all the electronic devices 4, and the initial-
ization is ended.

On the other hand, when the initialization completion flag
CF is not 1 (NO in Step S73), the host apparatus 2 confirms
whether the number of power units M changes (Step S74).
That is, the host apparatus 2 determines whether the number
of power units M included in the received packet 70 differs
from the value of the transmission of the packet 70.

When the number of power units M does not change (NO
in Step S74), the host apparatus 2 determines that all the
electronic devices 4 belonging to the group number CC have
already started the initialization or that the initialization is
completed for all the electronic devices 4, the host apparatus
2 increments the group number CC (Step S75), the host
apparatus 2 sets the initialization completion flag CF to 1,
and the host apparatus 2 goes to Step S71 to issue the
initialization command again.

When the number of power units M changes (YES in Step
S74), the host apparatus 2 determines that possibly the
electronic device 4 belonging to the group number does not
start the initialization yet, the host apparatus 2 sets the
initialization completion flag CF to 1 while leaving the
group number CC as it is (Step S76), and the host apparatus
2 goes to Step S71 to issue the initialization command again.

Thus, the host apparatus 2 can confirm whether the
initialization is completed for all the electronic devices 4 by
checking the initialization completion flag CF of the
received packet 70. In other words, it can be said that the
initialization command to initialize the electronic device 4
and the initialization completion confirming command to
confirm whether the initialization is completed for all the
electronic devices 4 are unified in the first example.

However, similarly to the first embodiment, a command to
confirm the initialization completion of the electronic device
4 may separately be issued. For example, the packet illus-
trated in FIG. 21 is used as the initialization completion
confirming command by setting the group number CC to a
predetermined value. In this case, when the electronic device
receives the command, the electronic device that is not
currently being initialized instantaneously outputs the com-
mand, while the electronic device that is currently being
initialized outputs the command after waiting for the ini-
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tialization completion. When receiving the command, the
host apparatus 2 recognizes that the initialization is com-
pleted for one group. The host apparatus 2 repeatedly
transmits the packet 70 including the initialization command
while changing the group number CC until all the electronic
devices 4 are initialized.

The initialization command can also be issued before the
device ID is allocated to the electronic device 4.

First Specific Example

A specific example of the processing in Step S14 of the
first example will be described with reference to FIG. 24 and
FIG. 25. FIG. 24 and FIG. 25 are block diagrams of the
semiconductor system 1, and FIG. 24 and FIG. 25 illustrate
that the semiconductor system 1 includes the 15 (N=15)
electronic devices 4 similarly to FIG. 11. In FIG. 24 and
FIG. 25, square marks added to the side of the arrow
between the electronic devices indicate the payload 72 of the
packet 70, that is, group number CC, the number of power
units M, and the initialization completion flag CF in the
order from the left. In FIG. 23, GN=i (i=0 to 3) described in
each electronic device 4 indicates the group number GN
allocated to each electronic device 4.

As illustrated in FIG. 23, the electronic devices 4-1 to 4-4
are allocated to a Oth group (GN=0), the electronic devices
4-5 to 4-8 are allocated to a first group (GN=1), the
electronic devices 4-9 to 4-12 are allocated to a second
group (GN=2), and the electronic devices 4-13 to 4-15 are
allocated to a third group (GN=3). It is assumed that 1 is the
number of power units P necessary to initialize each elec-
tronic device.

As illustrated in FIG. 24, the host apparatus 2 transmits
the packet 70 while the initialization is not performed yet to
any electronic devices 4. As illustrated in FIG. 24, the host
apparatus 2 sets the group number CC to zero while setting
the initialization completion flag CF to 1, and the host
apparatus 2 issues the packet 70. It is assumed that 4 is the
number of power units M.

The packet 70 is received by the electronic device 4-1.
The group number GN (=0) allocated to the electronic
device 4-1 is matched with the group number CC (=0) in the
payload of the packet 70 (YES in Step S56). Accordingly,
the processing unit 8 of the electronic device 4-1 performs
the initialization (Step S59). The processing unit 8 transmits
packet 70 to the next electronic device 4-2. At this point, the
packet update circuit 10 of the electronic device 4-1 updates
the number of power units M to (M-P)=(4-3)=3 while
updating the initialization completion flag CF to 0.

Because the electronic device 4-2 that receives the packet
70 is allocated to the Oth group (GN=0), similarly to the
electronic device 4-1, the electronic device 4-2 performs the
initialization and transmits the packet 70 to the electronic
device 4-3. The number of power units M is updated to
(M-P)=(3-1)=2. The electronic devices 4-3 and 4-4 perform
the similar processing.

The electronic device 4-5 receives the packet 70 from the
electronic device 4-4. The electronic device 4-5 is allocated
to the first group (GN=1) (NO in Step S56). Accordingly, the
electronic device 4-5 transmits the packet 70 to the next
electronic device 4-6 without performing the initialization
(Step S53). Similarly the electronic devices 4-6 to 4-15 do
not perform the initialization. The packet 70 is returned from
the electronic device 4-15 to the host apparatus 2.

The host apparatus 2 that receives the packet 70 from the
electronic device 4-15 recognizes that the number of power
units M of the received packet 70 changes from 4 in
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transmission to 0 (YES in Step S74), and the host apparatus
2 retransmits the packet 70 having CC=0 and CF=1 (Step
S71). After the initialization, the electronic device 4-1
transmits the packet 70 to the next electronic device 4-2
without changing the argument. The electronic devices 4-2
to 4-4 perform the similar processing.

Although the electronic device 4-5 that receives the
packet 70 from the electronic device 4-4 updates the initial-
ization completion flag CF to 0 (Step S55), because of
CCGN (NO in Step S56), the electronic device 4-5 does not
perform the initialization (Step S53), and the electronic
device 4-5 transmits the packet 70 to the next electronic
device 4-6 without updating the number of power units M.
The electronic devices 4-6 to 4-15 perform the similar
processing. The packet 70 is returned from the electronic
device 4-15 to the host apparatus 2.

The host apparatus 2 that receives the packet 70 from the
electronic device 4-15 recognizes that the number of power
units M of the received packet 70 does not change from 4 in
transmission (NO in Step S74), and the host apparatus 2
retransmits the packet 70 having CC=CC+1=1 (Step S75)
and CF=1 (Step S71). FIG. 25 illustrates this state.

As illustrated in FIG. 25, because the electronic devices
4-1 to 4-4 have been already initialized, the electronic
devices 4-1 to 4-4 transmit the packet 70 without updating
the initialization completion flag CF and the number of
power units M. Accordingly, the electronic device 4-5
receives the packet 70 having CC=1, M=4, and CF=I.
Therefore, the electronic device 4-5 starts the initialization,
updates the initialization completion flag CF to 0, updates
the number of power units M from 4 to 3, and transmits the
packet 70. Similarly the electronic devices 4-6 to 4-8 start
the initialization.

Then the host apparatus 2 retransmits the packet 70
having CC=1. After the initialization is completed for the
electronic devices 4-5 to 4-8, the host apparatus 2 receives
the packet 70 having the value of M identical to that in the
transmission. Therefore, the host apparatus 2 transmits the
packet 70 whose group number CC is updated. Then the
electronic devices 4-9 to 4-12 and the electronic devices
4-13 to 4-15 are similarly initialized.

When the initialization of the electronic device 4-15 is
completed, because the host apparatus 2 receives the packet
70 having CF=1, the host apparatus 2 recognizes that the
initialization is completed for all the electronic devices 4-1
to 4-15, and completes the initialization operation.

Second Specific Example

Another specific example will be described with reference
to FIG. 26 to FIG. 30. FIG. 26 to FIG. 30 are block diagrams
of the semiconductor system 1, and FIG. 26 and FIG. 30
illustrate that the semiconductor system 1 includes the 4
(N=4) electronic devices 4. In FIG. 26 and FIG. 30, square
marks added to the arrow between the electronic devices
indicate the payload of the packet 70, that is, group number
CC, the number of power units M, and the initialization
completion flag CF in the order from the left. The number of
power units P and the group number GN of each electronic
device are illustrated in FIG. 26.

As illustrated in FIG. 26, the host apparatus 2 transmits
the packet 70 while the initialization is not performed yet to
any electronic devices 4. As illustrated in FIG. 26, the host
apparatus 2 sets the group number CC to zero while setting
the initialization completion flag CF to 1, and the host
apparatus 2 issues the packet 70. It is assumed that 3 is the
number of power units M.
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The electronic device 4-1 that first receives the packet
updates the initialization completion flag CF of the packet
70 from 1 to O (Step S55). Because of CC=GN (NO in Step
S56), the electronic device 4-1 transmits the packet 70 to the
electronic device 4-2 without updating the value of M. The
electronic device 4-2 performs the similar processing. In the
electronic device 4-3, CC=GN is obtained (YES in Step
S56). Accordingly, the electronic device 4-3 starts the ini-
tialization while updating the value of M to (M-P)=(3-2)=1,
and the electronic device 4-3 transmits the packet 70.
Because of CC#GN in the electronic device 4-4 (NO in Step
S56), the electronic device 4-4 returns the packet 70 to the
host apparatus 2 without performing the initialization.

As illustrated in FIG. 27, because the value of M of the
packet that is received by the host apparatus 2 in FIG. 26
changes from 3 in transmission to 1 (YES in Step S74), the
host apparatus 2 retransmits the packet 70 having CC=0.

The electronic device 4-1 that first receives the packet 70
updates the initialization completion flag CF of the packet
70 from 1 to O (Step S55). Because of CC=GN (NO in Step
S56), the electronic device 4-1 transmits the packet 70 to the
electronic device 4-2 without updating the value of M. The
electronic device 4-2 performs the similar processing. After
the initialization is ended (Step S52), the electronic device
4-3 transmits the packet 70 without updating the value of M.
Because of CC#GN in the electronic device 4-4 (NO in Step
S56), the electronic device 4-4 returns the packet 70 to the
host apparatus 2 without performing the initialization.

As illustrated in FIG. 28, because the value of M of the
packet that is received by the host apparatus 2 in FIG. 27
does not change from 3 (NO in Step S74), the host apparatus
2 transmits the packet 70 having CC=CC+1=(0+1)=1.

The electronic device 4-1 that first receives the packet 70
updates the initialization completion flag CF of the packet
70 from 1 to O (Step S55). Because of CC=GN in the
electronic device 4-1 (YES in Step S56), the electronic
device 4-1 starts the initialization while updating the value
of M to (M-P)=(3-3)=0, and the electronic device 4-1
transmits the packet 70. Although CC=GN is obtained in the
electronic device 4-2 (YES in Step S56), because of M<P
(NO in Step S57), the electronic device 4-1 transfers the
packet 70 without performing the initialization. The elec-
tronic devices 4-3 and 4-4 do not perform the initialization.

As illustrated in FIG. 29, because the value of M of the
packet that is received by the host apparatus 2 in FIG. 28
changes from 3 to 0 (YES in Step S74), the host apparatus
2 retransmits the packet 70 having CC=1.

After the initialization is completed (Step S52), the elec-
tronic device 4-1 that first receives the packet 70 transfers
the packet 70 to the electronic device 4-2 without updating
the values of M and CF. Because of CC=GN in the electronic
device 4-2 (YES in Step S56), the electronic device 4-2
starts the initialization while updating the value of CF to 0,
and the electronic device 4-2 updates the value of M to
(M-P)=(3-1)=2 to transmit the packet 70. The electronic
device 4-3 directly transfers the received packet 70 to the
electronic device 4-4. Because of CC=GN in the electronic
device 4-4 (YES in Step S56), the electronic device 4-4
starts the initialization while updating the value of M to
(M-P)=(2-1)=1, and the electronic device 4-4 transmits the
packet 70.

As illustrated in FIG. 30, because the value of M of the
packet that is received by the host apparatus 2 in FIG. 29
changes from 3 to 1 (YES in Step S74), the host apparatus
2 retransmits the packet 70 having CC=1.

The electronic device 4-1 that first receives the packet 70
directly transfers the packet 70 to the electronic device 4-2
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(YES in Step S54). When the initialization is completed
(Step S52), the electronic device 4-2 directly transfers the
packet 70 to the electronic device 4-3. The electronic device
4-3 also directly transfers the packet 70 to the electronic
device 4-4 (YES in Step S54). When the initialization is
completed (Step S52), the electronic device 4-4 directly
transfers the packet 70 to the host apparatus 2.

As a result, the host apparatus 2 receives the packet 70
having CF=1 from the electronic device 4-4. Accordingly,
the host apparatus 2 completes the initialization operation.

Second Example

A second example will be described below. In the second
example, the group number CC of the first example is
removed from the packet 70. That is, similarly to the first
embodiment, the initialization may be performed in the
order from the electronic device 4 located closer to the host
apparatus 2. In this case, the processing in Step S56 in FIG.
22 is removed in the operation of the electronic device 4, and
the operation associated with the group number CC in FIG.
23 is removed in the operation of the host apparatus 2.

For example, in FIG. 26, because of M=P in the electronic
device 4-1, the electronic device 4-1 starts the initialization.
The electronic device 4-1 updates initialization completion
flag CF to 0 while updating the value of M to (M-P)=0.
Because of M=0, the electronic devices 4-2 to 4-4 do not
start the initialization.

Because the host apparatus 2 receives the packet 70
having CF=0 from the electronic device 4-4, the host appa-
ratus 2 retransmits the packet 70. Therefore, because of M>P
in the electronic device 4-2, the electronic device 4-2 starts
the initialization. The electronic device 4-2 updates the value
of CF to 0 while updating the value of M to (M-P)=2.
Because of M>P in the electronic device 4-3 that receives
the updated packet, the electronic device 4-3 starts the
initialization. The electronic device 4-3 updates the value of
M to (M-P)=0. Because of M<P in the electronic device 4-4,
the initialization is not performed.

Then, when the host apparatus 2 issues the packet 70,
because of M>P in the electronic device 4-4, the electronic
device 4-4 starts the initialization. The electronic device 4-4
updates the value of CF to 0 while updating the value of M
to (M-P)=2.

Then, when the host apparatus 2 issues the packet 70, the
host apparatus 2 receives the packet 70 having CF=1 and the
value of M identical to that in the transmission after the
initialization is completed for all the electronic devices 4.
Accordingly, the host apparatus 2 completes the initializa-
tion operation.

Thus, in the example in which the electronic devices 4-1
to 4-4 are sequentially initialized, because the packet 70
includes the initialization completion flag CF, the host
apparatus 2 can recognize whether the initialization is com-
pleted by the packet 70. Obviously the initialization comple-
tion confirming command may be used irrespective of the
initialization command.

Third Example

A third example will be described below. In the third
example, a packet 90 illustrated in FIG. 31 is used in the first
example. In the third example, the host apparatus 2 uses the
packet 90 illustrated in FIG. 31 both in performing the
initialization and in confirming the initialization completion.

The packet 90 includes a command identifier 91, an S/C
identifier 92, and a group number 93. The command iden-

10

15

20

25

30

35

40

45

50

55

60

65

24

tifier 91 is shared by the initialization command and the
initialization completion confirming command. The S/C
identifier 92 has a value of “0” or “1”. The S/C identifier 92
indicates the initialization when having the value of “0”, and
the S/C identifier 92 indicates the initialization completion
confirmation when having the value of “1”. That is, the
electronic device 4 that receives the packet 90 can determine
the packet 90 is the initialization command or the initial-
ization completion confirming command by the value of the
S/C identifier 92.

The packet 90 can also be applied to the second example.
In such cases, the group number CC can be removed.

Fourth Example

A fourth example will be described below. In the fourth
example, instead of allocating the group number GN to each
electronic device 4, the electronic devices 4 are classified
into groups by the number of times in which the packet
including the initialization command is received.

For example, in FIG. 23, the electronic devices 4-1 to 4-4
are configured to perform the initialization in receiving the
packet including the initialization command at the first time,
the electronic devices 4-5 to 4-8 are configured to perform
the initialization in receiving the packet at the second time,
the electronic devices 4-9 to 4-12 are configured to perform
the initialization in receiving the packet at the third time, and
the electronic devices 4-13 to 4-16 are configured to perform
the initialization in receiving the packet at the fourth time.
For example, this information is stored in the register 9. For
example, the timing at which the information is stored in the
register 9 may be Step S14 or Step S13, or the timing may
exist during production.

The electronic device 4 that receives the packet including
the initialization command increments the number of receiv-
ing times and retains the number of receiving times in the
register 9. The processing unit 8 determines whether the
incremented number of receiving times is matched with the
number of receiving times stored in the register 9. When the
incremented number of receiving times is matched with the
number of receiving times stored in the register 9, the
processing unit 8 performs the initialization and transmit the
packet to the next electronic device 4. When the incremented
number of receiving times is not matched with the number
of receiving times stored in the register 9, the processing unit
8 transmits the packet to the next electronic device 4 without
performing the initialization.

The operation associated with the group number CC in
FIG. 23 is removed in the operation of the host apparatus 2.

In the example illustrated in FIG. 24 and FIG. 25, the
electronic devices 4-1 to 4-4 are initialized when the host
apparatus 2 initially transmits the packet including the
initialization command. The electronic devices 4-5 to 4-8 are
initialized when the host apparatus 2 transmits the packet at
the second time. The electronic devices 4-9 to 4-12 are
initialized when the host apparatus 2 transmits the packet at
the third time. The electronic devices 4-13 to 4-15 are
initialized when the host apparatus 2 transmits the packet at
the fourth time. In such cases, the initialization completion
confirming command is not required. However, the initial-
ization completion confirming command may be used. In
this case, the operation of the electronic device 4 is similar
to that in FIG. 14.

According to the method, it is not necessary to include the
group number in the packet including the initialization
command and initialization completion confirming com-
mand
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In the example illustrated in FIG. 26 to FIG. 29, the
electronic device 4-3 is initialized when the host apparatus
2 initially transmits the packet including the initialization
command. The electronic device 4-1 is initialized when the
host apparatus 2 transmits the packet at the second time. The
electronic devices 4-2 and 4-4 are initialized when the host
apparatus 2 transmits the packet at the third time (electronic
devices 4-2 and 4-4 are allocated to the group having the
number of receiving times (in other words, GN) of 2).

In the fourth example, the number of receiving times in
each electronic device 4 is incremented every time the
electronic device 4 receives the initialization command.
Accordingly, it is necessary that the host system allocate the
group to the electronic device 4 such that all the electronic
devices 4 belonging to the groups can start the initialization
in response to one initialization command. That is, it is
necessary to perform the grouping in consideration of the
number of power units P necessary to initialize the electronic
devices 4. More specifically, the number of electronic
devices 4 belonging to one group (the number of receiving
times) is selected such that the total number of power units
2P necessary to initialize all electronic devices 4 belonging
to the group does not exceed the number of power units M
that can be used by the host apparatus 2.

Effect

The processing in Step S14 of the first embodiment can be
performed by the above-described method. The effect simi-
lar to that of the first embodiment is obtained in the second
embodiment.

Third Embodiment

A semiconductor system and an electronic device initial-
izing method according to a third embodiment will be
described below. The third embodiment relates to an opera-
tion in performing re-initialization in the first and second
embodiments. Because other configurations and operations
are similar to those of the first and second embodiments, the
description is omitted.

FIG. 32 is a block diagram illustrating a host apparatus 2
and one of electronic devices 4, and particularly illustrating
a configuration relating to a power supply line. As illustrated
in FIG. 32, the host apparatus 2 includes voltage generation
circuits 26-1 and 26-2. The voltage generation circuit 26-1
generates a voltage VDDI1, and the voltage generation
circuit 26-2 generates a voltage VDD2. Where
VDD1>VDD2 (or VDD1 and VDD2 may be substantially
equal to each other or VDD1=VDD2). The voltages VDD1
and VDD2 are supplied as a power supply voltage to the
electronic device 4.

The electronic device 4 is operated based on the voltages
VDD1 and VDD2. The electronic device 4 roughly includes
a controller 27, a device unit 28, and a regulator 29. The
device unit 28 performs main functions (such as a memory
function and a wireless LAN function) of the electronic
device 4. The controller 27 has a function of performing
interface processing with the host apparatus 2 and a function
of controlling the device unit 28. For example, the controller
27 corresponds to the controller 30 illustrated in FIG. 6 of
the first embodiment, and the device unit 28 corresponds to
the NAND type flash memory 31 illustrated in FIG. 6. The
regulator 29 regulates the voltages VDD1 and/or VDD2 to
produce a voltage VDD3 (for example, 1.2 V) lower than the
voltages VDD1 and VDD2.
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The device unit 4 is operated with the voltage VDD1 as
the power supply voltage. The controller 27 is operated with
the voltage VDD3, produced by the regulator 29, as the
power supply voltage. Particularly, in the controller 27, a
circuit block that performs the interface processing with the
host apparatus 2 is operated with the voltage VDD3 as the
power supply voltage, and the voltage VDD3 is also pro-
vided as the power supply voltage to a register 9.

The register 9 includes an initialization flag. The initial-
ization flag includes a flag VDD2ON and a flag DIDA. The
initialization flag will be described in detail with reference
to FIG. 33. FIG. 33 illustrates the initialization flag and an
operation of the host apparatus 2 according to the initial-
ization flag.

The flag VDD2ON indicates the state of the voltage
VDD2. The flag VDD2ON="0" indicates the state immedi-
ately after the voltage VDD2 is powered on and the state in
which the initialization is not completed for the electronic
device 4. The flag VDD20ON="1" indicates the state in
which the voltage VDD2 is powered on and maintained even
after the initialization is completed for the electronic device
4. In other words, the flag VDD2ON is information indi-
cating whether supply stop of the voltage VDD?2 is occurred
after the last initialization with respect to the electronic
device 4.

The flag DIDA indicates whether the allocation of the
device ID is required. The flag DIDA="0" indicates that the
allocation of the device ID is required. Examples of the flag
DIDA=“0" includes the states in Steps S10 to S12 of FIG.
2 and the addition of the new electronic device 4. The flag
DIDA="1" indicates that the allocation of the device ID is
not required. For example, the flag DIDA="1" corresponds
to the state the new electronic device 4 is not added in the
processing from Step S13 of FIG. 2.

As described above, the power supply voltage of the
register 9 is the voltage VDD3 that is obtained by regulating
the voltage VDD2. Accordingly, the information in the
register 9 is not deleted as long as the voltage VDD2 is
supplied even if the supply of the voltage VDD1 is stopped.
Specifically, the device ID in each electronic device 4,
capability information, the operating condition set in Steps
S16 and S17 of FIG. 2, and the initialization flag are
maintained as long as the supply of the voltage VDD2 is
stopped.

There are two kinds of re-initialization. That is, first
re-initialization is recovery from a power-down mode, and
second re-initialization is initialization performed to only
one electronic device. The first initialization and the second
initialization will be described in detail with reference to
FIG. 2.

First Re-Initialization

The recovery from the power-down mode (dormant state)
is performed in a procedure similar to that of the initializa-
tion. However, when the flag VDD2ON is checked to obtain
the VDD2ON="1", only the processing in Step S10 in FIG.
2 is performed. Other pieces of processing in Steps S12 to
S17 may be not performed.

Second Re-Initialization

The procedure of re-initializing only one electronic device
is supported in the semiconductor system 1 of the third
embodiment. In this case, not the broadcast command but
the unicast command is used. When a specific electronic
device is reset by a reset command, the electronic device
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returns to the state in which the allocation of the device ID
is completed in Step S13 (Step S18 of FIG. 2). Only the
specific electronic device 4 is initialized by a unicast ini-
tialization command. Although the pieces of processing in
Steps S14 to S17 are required in the case of VDD2ON="0",
the performance may be omitted in the pieces of processing

in Steps S14 to S17 because the register setting value is
retained in the case of VDD20ON="1".

Effect

The effect similar to that of the first embodiment is
obtained even in the configuration of the third embodiment.
Additionally, the speed enhancement of the re-initialization
operation can be achieved in the third embodiment.

In the third embodiment, the host apparatus 2 supplies the
two kinds of the power supply voltages VDD1 and VDD2 to
the electronic device 4. The reason for supplying the low-
voltage power supply VDD2 is that the semiconductor
system meets the speed enhancement of the operation. The
high-voltage power supply VDDI1 is used in the device unit
28 in the electronic device 4, and the low-voltage power
supply VDD2 (the power supply VDD3 produced by regu-
lating the power supply VDD2) is used in the communica-
tion between the controller 27 and the host apparatus 2. The
information in the register 9 is not deleted as long as the
low-voltage power supply VDD2 is supplied. Accordingly,
in a period in which the electronic device 4 is not used, the
supply of the high-voltage power supply VDDI1 can be
stopped to reduce the power consumption.

In the re-initialization, unless the supply of the low-
voltage power supply VDD2 is stopped, the information in
the register 9 can be used. Accordingly, the pieces of
processing in Step S12 to S17 of FIG. 2 can be omitted. That
is, it is not necessary to perform the re-initialization
sequence, but the electronic device 4 can be returned to the
usable state. Accordingly, the electronic device 4 can
quickly recover from the power-down state.

Modification of Third Embodiment

In the third embodiment, the host apparatus 2 refers to the
flag DIDA and the flag VDD2ON by way of example.
However, it is not always necessary to provide the flag
DIDA and the flag VDD2ON.

This is because whether the second power supply voltage
VDD2 is shut down after the last initialization is the well-
known information for the host apparatus 2. Therefore, the
host apparatus 2 performs the initialization sequence of FIG.
2 again in case where the host apparatus 2 shut down the
second power supply voltage VDD2 after the initialization,
and the host apparatus 2 omits the initialization sequence of
FIG. 2 when the host apparatus 2 did not shut down the
second power supply voltage VDD2.

Alternatively, the host apparatus 2 may issue an initial
command after recovering the first power supply voltage
VDD1 and may detect response time-out. The time-out of
the response means the state in which the electronic device
4 cannot be used yet, that is, the host apparatus 2 can
determine that the second power supply voltage VDD2 is
shut down in past time. At this point, the host apparatus 2
performs a power cycle to perform the re-initialization.

Beside the power supply condition, there is re-initializa-
tion processing associated with the reset command. The
reset command is roughly classified into two kinds.

First, a command (CMD0) pursuant to the SD interface
will be described. The command (CMD0) resets only an
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upper layer that processes the SD command. For example,
for the UHS-II card, the layer is roughly divided into a
physical layer, a link layer, and a transaction layer. The
physical layer is an 1/O cell unit based on the LVDS
technology. The physical layer performs serial-parallel con-
version of an LVDS signal to obtain a frequency that can be
operated in the LSI. At this point, for example, 8B10B
coding is used. The link layer performs processing in units
of symbol (for example, 1 symbol is 2 bytes). That is, for
example, the link layer is involved in encode and decode of
the symbol, and symbol synchronization. The transaction
layer performs packet-based transmission, and the transac-
tion layer is involved in communication by a command-
response described in the packet, transfer of the packetized
data, and protocol-based management. An interval between
SOP (Start of Packet) and EOP (End of Packet) is the packet.

When the command CMDO is issued, only the transaction
layer is initialized, and the physical layer and link layer,
which are lower than the physical layer, are not initialized.

Another command is Full_Reset. According to the com-
mand Full_Reset, all the layers are initialized to put the
electronic device 4 in the state immediately after the power-
on. In this case, therefore, the initialization sequence is
required. The command CMDO is also issued during the
initialization.

When only the command CMDO is issued, it is not
necessary to set the register (Steps S16 and S17B of FIG. 2)
(the information in the register is not lost). On the other
hand, when the command Full_Reset (including the com-
mand CMDO0) is issued, it is necessary to reset the register.

Fourth Embodiment

A semiconductor system and an electronic device initial-
izing method according to a fourth embodiment will be
described below. The fourth embodiment relates to various
connection methods of an electronic device 4 in the first to
third embodiments. Hereinafter, the description of the same
point as the first to third embodiments is omitted.

First Connection Example

In the first embodiment, as illustrated in FIG. 1, the
electronic devices 4 are ring-connected by way of example.
On the other hand, a hub may be used as illustrated in a first
connection example of the fourth embodiment. FIG. 34 is a
block diagram illustrating an example of a semiconductor
system 1 according to the first connection example of the
fourth embodiment.

As illustrated in FIG. 34, the semiconductor system 1
includes a host apparatus 2, electronic devices 4-1 to 4-3,
and a hub 100. For example, the hub 100 includes four ports
P1 to P4, and a packet is transferred in the order from ports
P1 to P4. The host apparatus 2 is connected to the port P1
of the hub 100, and electronic devices 4-1 to 4-3 are
connected to the ports P2 to P4, respectively. The configu-
rations and operations of the host apparatus 2 and electronic
devices 4 are described in the first to fourth embodiments.
Similarly to the first embodiment of FIG. 11, square marks
of FIG. 34 indicate a field 42-1 (start device ID) and a field
42-2 (the number of devices) of a payload for the purpose of
a flow of the packet. Obviously the packet-flow illustrated in
FIG. 34 is similarly applied to the processing of Step S14.

The flow of the packet transmitted by the host apparatus
2 will be described below. The packet is transmitted to the
hub 100, and the hub 100 transfers the packet to the
electronic device 4-1. The electronic device 4-1 returns the
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packet to the hub 100 after performing necessary processing.
Then the hub 100 transfers the packet received from the
electronic device 4-1 to the electronic device 4-2. The
electronic device 4-2 returns the packet to the hub 100 after
performing necessary processing. Then the hub 100 trans-
fers the packet received from the electronic device 4-2 to the
electronic device 4-3. The electronic device 4-3 returns the
packet to the hub 100 after performing necessary processing.
Finally the hub 100 returns the packet received from the
electronic device 4-3 to the host apparatus 2.

Second Connection Example

A second connection example will be described below
with reference to FIG. 35. FIG. 35 is a block diagram of a
semiconductor system 1 according to the second connection
example of the fourth embodiment. The second connection
example relates to a two-stage hub connection.

As illustrated in FIG. 35, the semiconductor system 1
includes a host apparatus 2, electronic devices 4-1 to 4-5,
and hubs 100-1 and 100-2. For example, each of the hubs
100-1 and 100-2 includes four ports P1 to P4, and the packet
is transferred in the order from ports P1 to P4. The host
apparatus 2 is connected to the port P1 of the hub 100-1, and
electronic devices 4-1 and 4-5 are connected to the ports P2
and P4, respectively, and the port P1 of the hub 100-2 is
connected to the port P3. The electronic devices 4-2 to 4-4
are connected to the ports P2 to P4 of the hub 100-2,
respectively. The configurations and operations of the host
apparatus 2 and electronic device 4 are described in the first
to third embodiments. Similarly to the first embodiment of
FIG. 11, square marks of FIG. 35 indicate a field 42-1 (initial
value of a device ID) and a field 42-2 (the number of
devices) of a payload for the purpose of a flow of the packet.
The packet-flow illustrated in FIG. 35 is similarly applied to
the processing of Step S14.

The flow of the packet transmitted by the host apparatus
2 will be described below. The hub 100-1 receives the packet
from the host apparatus 2, and the hub 100-1 transfers the
packet to the electronic device 4-1. The electronic device 4-1
returns the packet to the hub 100-1. The hub 100-1 transmits
the packet received from the electronic device 4-1 to the hub
100-2. The hub 100-2 transmits the packet received from the
hub 100-1 to the electronic device 4-2. The electronic device
4-2 returns the packet to the hub 100-2. The hub 100-2
transmits the packet received from the electronic device 4-2
to the electronic device 4-3. The electronic device 4-3
returns the packet to the hub 100-2. Then the hub 100-2
transmits the packet received from the electronic device 4-3
to the electronic device 4-4. The electronic device 4-4
returns the packet to the hub 100-2. The hub 100-2 returns
the packet received from the electronic device 4-4 to the hub
100-1. The hub 100-1 transmits the packet received from the
hub 100-2 to the electronic device 4-5, and the electronic
device 4-5 returns the packet to the hub 100-1. Finally the
hub 100-1 returns the packet received from the electronic
device 4-5 to the host apparatus 2.

Effect

As described above, the configurations of the first to third
embodiments can be applied to not only the ring connection
but also the hub connection, and the effect similar to that of
the first to third embodiments is obtained in the fourth
embodiment. The hub 100 originally has the function of
transferring the packet to the electronic device 4 when the
packet is broadcasted from the host apparatus 2. Accord-
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ingly, it is not necessary for the host apparatus 2 to under-
stand the connection relationship among the plural elec-
tronic devices 4.

Fifth Embodiment

A semiconductor system and an electronic device initial-
izing method according to a fifth embodiment will be
described below. The fifth embodiment relates to specific
examples of the first to fourth embodiments. Hereinafter, the
description of the same point as the first to third embodi-
ments is omitted.

FIG. 36 is a block diagram illustrating an example of a
memory system according to the fifth embodiment. As
illustrated in FIG. 36, a memory system 110 includes a host
controller 111, a card slot 112, a CPU (central processing
unit) 113, a system memory 114, electronic devices 4-1 to
4-4, and a hub 100.

The CPU 113 controls the whole operation of the memory
system 110, and the CPU 113 is operated according to a
program stored in a ROM (Read Only Memory, not illus-
trated). The system memory 114 is used in order that the
CPU 113 temporarily stored various pieces of data in the
system memory 114, and the system memory 114 is used to
execute the executable program.

The host controller 111 corresponds to the host apparatus
2 of the first to fourth embodiments. The host controller 111
includes various pieces of hardware and software, various
protocols, and the like, which are necessary to conduct
communication with a device (element) possibly connected
to the host controller 111. Specifically, the host controller
111 is configured to be able to communicate with the
electronic devices 4 through a plurality of signal lines.
Examples of the signal line include a signal line through
which a packet is transferred, a signal line through which a
clock is transferred, and a power supply line (VDD1 and
VDD2, described previously). Part of the function of the
host controller 111 outputs and captures the signals on the
signal lines according to previously-set rules. More specifi-
cally, the host controller 111 analyzes the signal supplied
through the signal line to recognize a previously-set bit
pattern from the signal, and the host controller 111 captures
a command from the signal. Similarly the host controller 111
recognizes a predetermined bit pattern to capture data from
the signal. There are prepared various commands defined in
the host controller 111. For example, the host controller 111
can be implemented by part of the function of the CPU,
which is executed under the control of the software, or a
semiconductor chip such the functions can be realized.

More specifically, the host controller 111 supports the
signal lines D0 and D1 through which the packet is trans-
ferred and the signal line through which the clock RCLK are
transferred. That is, the host controller 111 is configured to
transfer the data using these signal lines. More specifically,
the host controller 111 is configured to be able to control, for
example, the SD interface.

The electronic devices 4-1 to 4-4 are incorporated in the
memory system 110. Any type of device configured to be
able to communicate with the CPU 113 through the host
controller 111 can be used as the electronic devices 4-1 to
4-4. A memory device and a wireless LAN (Local Area
Network) device can be cited as an example of the device.
A main part of the device that can be used as the electronic
devices 4-1 to 4-4 can be implemented by a well-known
technology according to the function of each of the elec-
tronic devices 4-1 to 4-4. The electronic devices 4-1 to 4-4
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can be implemented using the semiconductor chip sealed in
a portable device such as the SD card.

The electronic devices 4-1 to 4-4 include device units
28-1 to 28-4 in order to perform main functions (such as a
memory function and a wireless LAN function) of the
electronic devices 4-1 to 4-4, respectively. The electronic
devices 4-1 to 4-4 also include controllers (device control-
ler) 27-1 to 27-4, respectively. Each of the controllers 27-1
to 27-4 is configured to be able to communicate with the
CPU 113 through the host controller 111 using an interface.
That is, each of the controllers 27-1 to 27-4 includes
hardware and software configurations in order to support the
interface.

When the host controller 111 supports the SD interface,
the controllers 27-1 to 27-4 are configured to support the SD
interface as well. The controllers 27-1 to 27-4 may be
implemented as the CPU and/or the semiconductor chip,
which is independent of the device units 28-1 to 28-4.
Alternatively, a semiconductor chip in which the controller
27-1 to 27-4 and the device units 28-1 to 28-4 are integrated
may be implemented.

Similarly to the first to fourth embodiments, each of the
controllers 27-1 to 27-4 includes an input signal pin 5, an
output signal pin 6, a packet decoder 7, a processing unit 8,
a register 9, and a packet update circuit 10.

The electronic devices 4-1 and 4-2 are memory devices.
The electronic devices 4-1 and 4-2 include the NAND type
flash memories as device units 28-1 and 28-2. The NAND
type flash memory includes a plurality of pages as a storage
region. Each page includes a plurality of memory cell
transistors connected in series. Each memory cell transistor
is formed by a so-called stacked gate structure type MOS
transistor. The stacked gate structure type MOS transistor
includes a gate electrode and a source/drain diffusion layer.
A tunnel insulator, a charge accumulation layer (such as
floating gate electrode), an inter-electrode insulator, and a
control gate electrode are sequentially stacked in the gate
electrode. In each memory cell transistor, a threshold voltage
changes according to the number of electrons accumulated
in the charge accumulation layer, and pieces of information
are stored according to a difference of the threshold voltage.
A control circuit includes a memory sense amplifier and a
potential generating circuit. The control circuit has a con-
figuration in which multi-bit data can be written in and read
from the memory cell transistor. The data write and read are
performed units of pages. Data deletion is performed in units
of blocks each of which includes a plurality of pages.

For example, the electronic devices 4-3 and 4-4 are SD 10
devices, and the electronic devices 4-3 and 4-4 have the
wireless LAN functions as the device units 28-3 and 28-4.

A removable card type electronic device 4-5 (hereinafter
referred to as a card device 4-5) can be inserted in and pulled
out from the card slot 112. The card device 4-5 includes a
memory system and other devices that are supported by the
card slot 112.

The card slot 112 includes terminals to be connected to the
card device 4-5, and lines in the interface are connected to
the corresponding terminals. When the host controller 21
supports the SD interface, terminals necessary for the SD
interface are provided in the card slot 112.

The card device 4-5 includes all the card devices, which
can communicates with the host controller 111 through the
SD interface, such as the SD memory card and the SD 10
card. In the example of FIG. 36, the card device 4-5 is the
SD memory card. Similarly to the electronic devices 4-1 to
4-4, the card device 4-5 includes a controller 27-5 and a
device unit 28-5.
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Similarly to the first to fourth embodiments, the controller
27-5 includes the input signal pin 5, the output signal pin 6,
the packet decoder 7, the processing unit 8, the register 9,
and the packet update circuit 10. The device unit 28-5
includes the NAND type flash memory. The configuration of
the device unit 28-5 is similar to that of the device units 28-1
and 28-2.

In the semiconductor system 110 having the above-
described configuration, the electronic device 4-1 receives
the packet transmitted from the host controller 111, the
electronic device 4-1 transfers the packet to the electronic
device 4-2, the electronic device 4-2 transfers the packet to
the electronic device 4-3, the electronic device 4-3 transfers
the packet to the electronic device 4-4, and the electronic
device 4-4 transfers the packet to the hub 100.

The hub 100 transfers the packet transferred from the
electronic device 4-4 to the card slot 112 if needed, thereby
providing the packet to the card device 4-5 inserted in the
card slot 112. The packet output from the output signal pin
6 of the card device 4-5 and/or the packet output from the
output signal pin 6 of the electronic device 4-4 are returned
to the host controller 111 through the hub 100.

The first to fourth embodiments can be applied to the
configuration of the fifth embodiment.

Sixth Embodiment

A semiconductor system and an electronic device initial-
izing method according to a sixth embodiment will be
described below. In the sixth embodiment, the first to fifth
embodiments are applied to a semiconductor system includ-
ing single electronic device.

FIG. 37 is a block diagram of a semiconductor system 1
according to the sixth embodiment. As illustrated in FIG. 37,
the semiconductor system 1 includes one electronic device
4. The electronic device 4 is the SD memory card.

Information is transmitted and received between the
memory card 4 and a host apparatus 2 through a bus
interface 120. The memory card 4 includes a NAND flash
memory chip (sometimes simply referred to as a NAND
flash memory or a flash memory) 28, a memory controller 27
that controls the NAND flash memory chip 28, and a
plurality of signal pins (first pin to seventeenth pin) 29.

The plurality of signal pins 29 are electrically connected
to the memory controller 27. FIG. 38 illustrates an example
of allocation of signals to the first pin to seventeenth pin in
the plurality of signal pins 29. FIG. 38 is a table illustrating
the first pin to seventeenth pin and the signals allocated to
the first pin to the seventeenth pin.

The seventh pin, eighth pin, ninth pin, and first pin are
allocated to data 0 to data 3, respectively. The first pin is also
allocated to a card detection signal. The second pin is
allocated to a command CMD, the third pin and the sixth pin
are allocated to a ground potential GND, the fourth pin is
allocated to the power supply voltage VDD1 described
above, and the fifth pin is allocated to the clock signal
RCLK.

The tenth pin, thirteenth pin, fourteenth pin, and seven-
teenth pin are allocated to the power supply voltage VDD2
described above or ground potential GND. The eleventh pin,
twelfth pin, fifteenth pin, and sixteenth pin are allocated to
the data (D1+), data (D1-), the data (D0-), and data (D0+).
The data (D1+) and data (D1-), and the data (D0-) and data
(D0+) are pairs of the differential signals described above,
respectively. As described above, the signal pair D0+ and
DO0- is used for the signal transmission from the host
apparatus 2 to the electronic device 4. The signal pair D1+
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and D1- is used for the signal transmission from the
electronic device 4 to the host apparatus 2.

The memory card 4 is formed so as to be able to be
inserted in and pulled out from the slot provided in the host
apparatus 2. A host controller (not illustrated) which is
provided in the host apparatus 2 transmits and receives
various signals and data to and from the memory controller
27 in the electronic device 4 through the first pin to seven-
teenth pin. For example, when the data is written in the
memory card 4, the host controller transmits a write com-
mand as a serial signal to the memory controller 27 through
the eleventh and twelfth pins. At this point, the memory
controller 27 captures the write command provided to the
eleventh and twelfth pins in response to the clock RCLK
supplied to the seventh and eighth pins.

The write command is serially input to the memory
controller 27 using only the eleventh and twelfth pins. The
eleventh and twelfth pins allocated to the command input are
disposed as illustrated in FIG. 38. The plurality of signal
pins 29 and the bus interface 120 associated with the pins 29
are used in order that the host controller in the host apparatus
2 and the memory card 4 communicate with each other.

On the other hand, the communication between the
NAND type flash memory 28 and the memory controller 27
is conducted by a NAND flash memory interface. Accord-
ingly, although not illustrated here, the NAND flash memory
28 and the memory controller 27 are connected by, for
example, an 8-bit input and output (I/O) line.

In the above configuration, the memory controller 27
corresponds to the controllers 27 and 30 of the first to fifth
embodiments, and the NAND flash memory 28 corresponds
to the device units 28 and 31 of the first to fifth embodi-
ments. The operations of the first to third embodiments can
be performed by the configuration of the sixth embodiment.
The sixth embodiment corresponds to the case of =1 and
N=1 in FIG. 2.

Modifications

As described above, according to the semiconductor sys-
tem 1 and the method for initializing the electronic device 4
of the first to sixth embodiments, the plurality of electronic
devices 4 and the host apparatus 2 which simultaneously
initializes the electronic devices 4 in units of group are
included. Therefore, the initialization speed of the electronic
device 4 can be enhanced. Note that it is not always
necessary that the word “simultaneously” mean “simultane-
ously” in terms of time, but the word “simultaneously”
means that, for example, the plurality of electronic devices
4 are initialized by one packet issued by the host apparatus.
For example, in FIG. 15, the electronic devices 4-1 to 4-4 are
collectively initialized by the one-time issuance of the
packet 52. However, obviously the temporally simultaneous
initialization may be included.

That is, the electronic device 4 starts the initialization with
the reception of the packet as a trigger. At this point, the
electronic device 4 that receives the packet to start the
initialization transmits the packet to the next electronic
device 4 without waiting for the initialization completion.

Accordingly, in the initialization start timing, although a
delay is generated among the electronic devices 4, the period
during which the plurality of electronic devices 4 simulta-
neously perform the initialization exists when the time
necessary for the initialization is longer than the packet
transmission time.

As described above, when receiving the packet during the
initialization, the electronic device 4 waits for the initializa-
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tion completion, and the electronic device 4 transmits the
packet to the next electronic device after the completion.
Accordingly, it is necessary that the host apparatus wait for
the packet for a finite period of time until the packet returns
to the host apparatus. However, the initialization has been
already started by the last packet, plurality of electronic
devices 4 simultaneously perform the initialization, and
there is a restriction (maximum time) to the time necessary
for the initialization of each electronic device 4. Therefore,
even if the number of electronic devices 4 is increased, the
host apparatus does not wait for the packet for a long time.
When the host apparatus receives the packet, the initializa-
tion is completed for all the electronic devices 4.

The semiconductor system 1 includes the plurality of
electronic devices 4 and the host apparatus 2. The host
apparatus 2 supplies the first power supply voltage VDD1
and the second power supply voltage VDD2 lower than the
first power supply voltage VDDI1 to the electronic devices 4,
and the host apparatus 2 can initialize the electronic devices
4. Each of the electronic devices 4 includes the device unit
28 and the controller unit 27. The device unit 28 operates
using the first power supply voltage VDDI1. The controller
unit 27 operates using the second power supply voltage
VDD2, and the controller unit 27 performs the interface
processing with the host apparatus 2. The controller unit 27
includes the register 9 which retains the operating condition
information between the host apparatus 2 and the electronic
devices 4. The operating condition information in the reg-
ister 9 is retained in the period in which the second power
supply voltage VDD2 is supplied, even if the first power
supply voltage VDD1 is shut down.

In the first embodiment, both the signals D0+ and D0-
have the “L.” level when the semiconductor system 1 is in the
dormant state. Alternatively, the signals D0+ and D0- may
have the “H” level. Even in the case, the signal D0+ or D0-
may change to the “L” level by the transmission of the
symbol STB, thereby detecting that the signal D0 changes to
the differential level. The same holds true for the signal D1.

In addition to the SD memory card, the embodiments can
be applied to devices such as a UHS (Ultra High Speed)-II
card which transfer the data at high speed. When the
electronic device 4 is the memory device, the memory
structure of the electronic device 4 is not limited to the
NAND flash memory, but memory structures of a NOR flash
memory and a semiconductor memory except the flash
memory may be used as the memory structure of the
electronic device 4.

In the embodiments, the operations are described with
reference to various flowcharts. However, each flowchart is
described only by way of example. The steps may be
interchanged as much as possible, the plurality of steps may
simultaneously be performed, and some steps may possibly
be omitted.

For example, in FIG. 2, the transfer of the boot code (Step
S12) and the allocation of the device ID (Step S13) can be
interchanged. For example, when the boot code is trans-
ferred immediately after the host apparatus 2 powers on the
semiconductor device 3, the processing in Step S12 can be
performed before the processing in Step S13 as illustrated in
FIG. 2. Alternatively, the electronic device 4 may make a
request to issue the read command to the host apparatus 2.
That is, the electronic device 4 that retains the boot code
makes a request to read the boot code to the host apparatus
2 immediately after the power-on. The host apparatus 2
reads the boot code from the electronic device 4 in response
to the request. Thus, the processing in Step S13 is performed
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before the processing in Step S12 when the read command
is issued from the side of the electronic device 4.

The flowchart can be performed by hardware, software, or
a combination thereof. When the flowchart is performed by
software, a program corresponding to the flowchart is stored
in the ROM, and the processor such as the CPU executes the
program to perform the operation described in the flowchart.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such
forms or modifications as would fall within the scope and
spirit of the inventions.

The invention claimed is:

[1. A semiconductor system comprising:

a host apparatus programmed to initialize a plurality of
electronic devices in units of a group using one packet,
wherein the host apparatus is further programmed to
transmit a packet for initialization of the electronic
devices, the packet including a first group number and
a first number of power units available for the initial-
ization,

wherein each of the electronic devices includes a proces-
sor and a register,

the register storing a second group number and a second
number of power units,

the second number of power units being a number of
required power units during initialization of each of the
electronic devices,

the plurality of electronic devices sequentially receiving
the packet,

wherein for each of the plurality of electronic devices, the
processor is programmed to determine that the first
group number is matched with the second group num-
ber, and the first number of power units is not lower
than the second number of power units, and based on
that determination the processor which has not been
initialized performs the initialization, the processor
updates the first number of power units to a differential
value obtained when the second number of power units
is subtracted from the first number of power units, and
the processor transmits the packet to a next electronic
device, and

wherein the processor is programmed to determine that an
electronic device has been already initialized, and
based on that determination the processor transmits the
packet to the next electronic device without performing
the initialization.]

[2. The system according to claim 1, wherein the proces-
sor is programmed to determine that the electronic device is
currently being initialized, and based on that determination
the processor transmits the packet to the next electronic
device after waiting for initialization completion.]

[3. The system according to claim 1, wherein the packet
further includes an initialization completion flag, and

the processor is programmed to determine that the elec-
tronic device has not been initialized or is not currently
being initialized, and based on that determination the
processor updates the initialization completion flag to
information indicating that the initialization is not
completed yet and the processor transmits the packet to
the next electronic device.]
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[4. The system according to claim 3, wherein the host
apparatus is programmed to set the initialization completion
flag as an initial value and transmit the packet to a first
electronic device,

in receiving the packet whose initialization completion

flag indicates that the initialization is completed, the
host apparatus determines that the initialization is com-
pleted for all the electronic devices, and

in returning the packet whose initialization completion

flag indicates that the initialization is not completed,
the host apparatus determines that there is at least an
electronic device that has not completed the initializa-
tion.]

[5. The system according to claim 3, wherein when the
host apparatus determines that the initialization completion
flag indicates that the initialization is not completed,

the host apparatus is programmed to retransmit the packet

without updating the first group number, when receiv-
ing, from an electronic device, the packet including the
first number of power units different from that in
transmission, and

the host apparatus updates the first group number to

retransmit the packet, when receiving, from an elec-
tronic device, the packet including the first number of
power units identical to that in the transmission.]

[6. A semiconductor device comprising:

a first electronic device including a first processor and a

first register; and

a second electronic device including a second processor

and a second register;

wherein the first electronic device receives a packet

transmitted from a host apparatus, the packet including
a first group number and a first number of power units
available for initialization; and

the second electronic device receives the packet from the

first electronic device,

the first processor is programmed to initialize the first

electronic device with the packet,

the second processor is programmed to initialize the

second electronic device with the packet,

each of the first and second registers stores a second group

number and a second number of power units,

in a case the first electronic device which has not been

initialized receives the packet,

the first processor is programmed to determine that the

first group number is matched with the second group
number, and the first number of power units is not
lower than the second number of power units required
for the initialization of the first electronic device, and
based on that determination the first processor performs
the initialization of the first electronic device, the first
processor updates the first number of power units to a
differential value obtained when the second number of
power units is subtracted from the first number of
power units, and the first processor transmits the packet
to the second electronic device, and

in a case the first electronic device which is initializing

receives the packet,

the first processor is programmed to wait until end of

initialization and then transmits the packet without
performing the initialization to the second electronic
device, and

in a case the first electronic device which has been already

initialized receives the packet,

the first processor is programmed to immediately transmit

the packet without performing the initialization to the
second electronic device.]
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[7. The device according to claim 6, wherein the first
processor is programmed to transmit the packet after the
initialization completion when receiving the packet during
initialization.]

[8. A method for initializing an electronic device, com-
prising:

receiving, by the electronic device, a transmitted packet

from a host apparatus, the packet including a first group
number and a first number of power units available for
the initialization;

transferring the packet sequentially among a plurality of

electronic devices, a second group number being set to
each of the electronic devices, a second number of
power units being required for initialization of each of
the electronic devices; and

performing the initialization for an electronic device

which has not been initialized, updating the first num-
ber of power units to a differential value obtained when
the second number of power units is subtracted from
the first number of power units, and transmitting the
packet to a next electronic device, when the first group
number is matched with the second group number of
the electronic device, and the first number of power
units is not lower than the second number of power
units for the electronic device;

waiting until completion of the initialization and trans-

mitting the packet to the next electronic device without
performing the initialization by an electronic device
which is initializing; and

transmitting the packet immediately to the next electronic

device without performing the initialization by an elec-
tronic device which has been already initialized.]

[9. The method according to claim 8, wherein the elec-
tronic device which is currently being initialized transmits
the packet to the next electronic device after waiting for
initialization completion.]

10. A semiconductor device comprising one or more
electronic devices, each of the one or more electronic
devices comprising:

an input part configured to receive a packet;

a function circuit configured to update the packet; and

an output part configured to output the packet,

wherein the one or more electronic devices are connected

such that the packet transmitted from a host controller
is sequentially transferred through the one or more
electronic devices and returned to the host controller,
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when the packet is a broadcast packet used for initializa-
tion of the one or more electronic devices, the packet
includes a first group number for identifying a group of
each of the one or move electronic devices and a first
number of power units indicating electric power avail-
able by the group for the initialization,

a second group number and a second number of power
units are stored in each of the one or more electronic
devices, the second number of power units is a number
of required power units during initialization of each of
the one or more electronic devices, the second group
number indicates to which group each of the one or
morve electronic devices belongs,

when the first group number is matched with the second
group number, and the first number of power units is
not lower than the second number of power units, one
of the one or more electronic devices which has not
been initialized performs the initialization, and
updates, by the function circuit, the first number of
power units to a differential value obtained by sub-
tracting the second number of power units from the first
number of power units and output the packet through
the output part, and

one of the one or more electronic devices which does not
perform initialization by the received packet outputs
the packet through the input part without updating the
first number of power units.

11. The semiconductor device according to claim 10,
wherein when the one or more electronic devices which are
currently being initialized receive the packet for the initial-
ization of the one or more electronic devices, the one or more
electronic devices output the packet without updating the
packet after waiting for initialization completion.

12. The semiconductor device according to claim 10,
wherein the packet further includes an initialization comple-
tion flag, and

the one or more electronic devices which have not been
initialized or which arve not curvently being initialized
update the initialization completion flag to information
indicating that the initialization is not completed yet
and output the packet.

13. The semiconductor device according to claim 10,
wherein one or more electronic devices that receive the
packet to start the initialization output the packet without
waiting for the initialization completion.

#* #* #* #* #*



