- 1 - Description Title of Invention ELECTRONICDEVICEANDSERIALDATA COMMUNICATION
METHOD 5 Technical Field The present invention relates to (i) a serial data communication method
and (ii) an electronic device for establishing serial data communication. 10 Background Art There
have developed many data transmission methods (cenpliant with interface specifications) of transmitting
data between a plurality of electronic circuits (between a master 15device and a slave device(s)).
Among the data tFAR8RTERID® Methods, for example, 12C communication can establish serial data

communication at a relative high speed via a data signal line and a clock signal line. Further, a plurality of
slave devices, forlékinplel 2 HaEIRy of

ELECTRONIC DEVICE AND SERIAL DATA

COMMUNICATION METHOD

Technical Field

The present invention relates to (i) a serial data
communication method and (ii) an electronic device for
establishing serial data communication.

10
Background Art

There have developed many data transmission methods
(compliant with interface specifications) of transmitting data
between a plurality of electronic circuits (between a master

15 device and a slave device(s)).

Among the data transmission methods, for example, I12C
communication can establish serial data communication at a
relative high speed via a data signal line and a clock signal line.
Further, a plurality of slave devices, for example, a plurality of

20 ICs can be connected to a master device. Therefore, the 12C
communication is generally employed for relatively
short-distance transmission of data between a plurality of
electronic circuits which are provided on a substrate.

Fig. 6 is a view showing examples of a data signal and a

25 clock signal which are transmitted from a master device via a



20 ICs can be connected to a master device. Therefore, the 12C communication is generally employed for
relatively short-distance transmission of data between a plurality of electronic circuits which are provided
on a substrate. Fig. 6 is a view showing examples of a data signal and a 25clock signal which are
transmitted from a master device via a - 2 - data signapline and a clock signals line to a plurality of slave
devices. (a) of Fig. 6 is a view showing a case where no noise overlaps with the data signal line and
the clock signal lidétAssSsmsnlim capoid-ig. GodkLsignals, EmeLtare sahprl s dbwlavrespective
timings t 1, t2, t3, t4, t5, and t6. In the 12C communication, the plurality of slave devices share a data
signal and a cIocI€1§Qj’rFaQ.STherefore, an output section for outputting the data signal and the clock signal
is 10 realized by an open collector device or an open drain device, and is configured to carry out

high-level output by use &th Bl re8istsr.2 VIEWHERON IRE datL &dhaline End e oK signal line
each have relatively high QuipULIMREIaNce: 309,08 PSR eS8 8% a1 Line. As
S shown in (a) of Fig. 6, H, L, H, L, H, and L are sampled as data
at respective timings t1, t2, t3, t4, t5, and t6.

In the I2C communication, the plurality of slave devices
share a data signal and a clock signal. Therefore, an output
section for outputting the data signal and the clock signal is

10 realized by an open collector device or an open drain device,
and is configured to carry out high-level output by use of a
pull-up resistor.

Hence, the data signal line and the clock signal line each
have relatively high output impedance, and are easily

15 subjected to noise.

(b) of Fig. 6 is a view showing a case where noise
overlaps with the clock signal line. As shown in (b) of Fig. 6,
such overlapping causes a voltage level to unintentionally fall
between a timing t2 and a timing t2’.

20 Such unintentional fall of the voltage level causes H, L,
L,H, L, H, and L to be sampled as data at respective timings t1,
t2, t2’, t3, t4, t5, and t6.

Properly, the H, L, H, L, H, and L should be sampled as

data, as shown in (a) of Fig. 6. However, the noise causes



(b) of Fig. 6 is a view showing a case where noise overlaps with the clock signal line. As shown in (b) of
Fig. 6, such overlapping causes a voltage level to unintentionally fall between a timing t2 and a timing t2".
20Such unintentional fall of the voltage level causes H, L, L, H, L, H, and L to be sampled as data at
respective timings ti, t2, t2, t3, t4, t5, and t6. Propesly, the H, L, H, L, H, and L should be sampled as
data, as shown in (a) of Fig. 6. However, the noise causes - 3 - erroneous sampling of the H, L, L, H, L,
H, and L in whicheit erepdccsampling of Fifectl dvidw Sholinl a 2ase Wheravihdisk didrlaps with
the data signal line. As shown in (c) of Fig. 6, 5such overlapping causes a voltage level to unintentionally
fall in the data sighal he?&Ca fithing close to a timing t3. Properly, H should be sampled as data at
the timing t3, as shown in (a) of Fig. 6. However, the noise causes erroneous sampling of L. 10Thus, in a

case where (i) erroneous Ght@fs EdfmpI&d dfie o oK aMB QY HRE eftoféSts TAEFESWRES fn a register

overlaps with the data signal line. As shown in (c) of Fig. 6,
5 such overlapping causes a voltage level to unintentionally fall
in the data signal line at a timing close to a timing t3.
Properly, H should be sampled as data at the timing t3,
as shown in (a) of Fig. 6. However, the noise causes erroneous
sampling of L.

10 Thus, in a case where (i) erroneous data is sampled due
to noise and (ii) the erroneous data is written in a register
included in a slave device such as an IC, the IC malfunctions.

The following efforts have been conventionally made so
as to prevent the malfunction caused by writing of the

15 erroneous data to the register included in the slave device.

For example, Patent Literature 1 describes how to
prevent erroneous data from being written in a register
included in a slave device due to external noise nl or external
noise n2 (later described in detail) which are illustrated in Fig.

20 7.

Fig. 7 is an explanatory view for describing types of
external noise which occurs in I2C communication.

The I12C communication can transfer data at any timing.

It is therefore general that the I2C communication has a time



included in a slave device such as an IC, the IC malfunctions. The following efforts have been
conventionally made so as to prevent the malfunction caused by writing of the 15erroneous data to the
register included in the slave device. For example, Patent Literature 1 describes how to prevent
erroneous data from being written in a register includedtin-a slave device due to external noise nl or
external noise n2 (later described in detail) which are illustrated in Fig. 207. Fig. 7 is an explanatory
view for describingayped ot exiergarivisé vhidia oteamssite R Cscomprmitdtdn. andrie fga
communication can transfer data at any timing. It is therefore general that the 12C communication has a
time - 4 - period 8tRiRG ERiCIERLrasRPRYEDsheNdE#, 4nd a data transfer period, as shown in Fig. 7.
The external noise nl is noise which will overlap with a data signal line SDA and a clock signal line SCL

during the 5 time period HfinGXbRICh A af i Ashel iSsBS AR e BHLARF AL W358 foise which

wil overlap with the ata sianal ne St gn the dock signaline SGL during ihg data rapifer period.
Fig. 8 is a view schematically"showing a configuration o

5 time period during which data transfer is suspended. The
external noise n2 is noise which will overlap with the data
signal line SDA and the clock signal line SCL during the data
transfer period.

Fig. 8 is a view schematically showing a configuration of

10 a conventional device 300 (described in Patent Literature 1)
capable of preventing erroneous data from being written in a
register group 202 included in a slave device 200 due to
external noise nl.

As illustrated in Fig. 8, according to the configuration of

15 the conventional device 300, a master device 100 includes an
[2C slave device controlling section 104 so that it is possible to
prevent malfunction caused by the external noise nl during
the time period during which data transfer is suspended (see
Fig. 7).

20 A start condition issuing section 105 of a CPU 101
included in the master device 100 issues a start condition, so
that the master device 100 supplies data to the slave device
200 (which controls the register group 202 to store data
written by the master device 100, and whose function block

25 203 carries out its function on the basis of the data).



10 a conventional device 300 (described in Patent Literature 1) capable of preventing erroneous data
from being written in a register group 202 included in a slave device 200 due to external noise nl. As
illustrated in Fig. 8, according to the configuration of 15 the conventional device 300, a master device 100
includes an 12C slave device controlling section 104 sozhat it is possible to prevent malfunction caused
by the external noise nl during the time period during which data transfer is suspended (see Fig. 7). 20A
start condition issBipgéitioH 108 sfatepiz@d ischivétcin edefmrastdl tlvite 1oovisslddaastart
condition, so that the master device 100 sugflies data to the slave device 200 (which controls the register

group 202 to stor61@4% witea bisteciagétigdvice 100, and whose function block 25203 carries out its

function on the basis of the data). - 5 - Specifically, a data signal js switched from High to Low while a
clock signal is being High. € STHELFRR EORARRSEETR) 1S b hE G5 REhAROHd0Rg section

105 of the CPU 101 is supplied not only to 5 IZTE; ction 102 but also tp the 12C slayve device
coniroline SostionTtH TR ek T LR o 3 LR e SR RS o 105 is

detected.by a sta ndition detecting,secti 07 of the | I device contralli ion 104. The
12C 10%Iave dev%;@ cosr{etg?)tﬁlonlg selgcgz'gor]? T&?‘Evslioostegsté?ﬁ3 c%%gt%\?\%a’egteé%d%s%ec%tié%ql%%gg detected the
signal, supplies apd2G gnabing @ggabr%grgszc section 201 via a transmission path 302, which 12C

n

enabling signal enables the 12C sectio 1.
The signal supplied by the start condition issuing

section 105 is detected by a start condition detecting section
107 of the I2C slave device controlling section 104. The 12C
10 slave device controlling section 104, whose start condition
detecting section 107 has detected the signal, supplies an 12C
enabling signal to an [2C section 201 via a transmission path
302, which I2C enabling signal enables the I2C section 201.
Note that the I2C section 102 included in the master
15 device 100 is electrically connected to the I2C section 201
included in the slave device 200 via an I2C bus transmission
path 301 made up of a data signal line SDA and a clock signal
line SCL.
A stop condition issuing section 106 of the CPU 101
20 issues a stop condition, so that the master device 100
suspends supplying of data to the slave device 200.
Specifically, a data signal is switched from Low to High while a
clock signal is being High.
The stop condition (signal) issued by the stop condition

25 issuing section 106 of the CPU 101 is supplied not only to the



Note that the 12C section 102 included in the master 15 device 100 is electrically connected to the 12C
section 201 included in the slave device 200 via an 12C bus transmission path 301 made up of a data
signal line SDA and a clock signal line SCL. A stop condition issuing section 106 of the CPU 101 20
issues a stop condition, so that the master device 100 suspends supplying of data to the slave device
200. Specifically, a data signal is switched from Low to High while a clock signal is being High.

The stop conditiohZSighaftissied B9 thaistad eontitidh 25iskuiny] sgetishe Yosco s TPUiT® is supplied
not only to the - 6 - 12C section 102 but also to the I12C slave device controlling section 104 (see Fig. 8).
The signal supplié§ Bttt 306 deRaitdIBisQling section 106 is detected by a stop condition detecting
section 5 108 of the 12C slave device controlling section 104. The 12C slave device controlling section
104, whose stop conditiohetet g BbcioiPRIg%ths A¥tetlt t5¢ Ryn&I° BHHHRE arl §8E BHabling signal

to the 12C section 201 via tq%éanssrgiggontggt%%z which 12C gnabling Si naJ[disenabI§s the 12C
e

10section 201. °°F 1uosr,lth C%lave device cgnﬁoﬁi%ogp sé:&%nlib%fr}s%%n?iﬁulrrég t(s)escuﬁslr)}, in

accordagce with 3 gigng} supplipd Ty e GRY: 401, e A eRAPLRG BigRR! MUch FRgbg the 12C
section 201 or disenables the 12C section 201.
slave device controlling section 104, whose stop condition
detecting section 108 has detected the signal, supplies an 12C
enabling signal to the I2C section 201 via the transmission
path 302, which I2C enabling signal disenables the I2C

10 section 201.

Thus, the I2C slave device controlling section 104 is
configured to supply, in accordance with a signal supplied
from the CPU 101, the I2C enabling signal which enables the
I2C section 201 or disenables the I2C section 201.

15 The I2C section 201, which is made disenable, does not
operate regardless of states of the data signal line SDA and the
clock signal line SCL. Therefore, erroneous data is not written
to the register group 202 while the [2C section 201 is made
disable.

20 According to the configuration, the I2C section 201 is
made disenable by the I2C enabling signal which disenables
the I2C section 201 during the time period during which data
transfer is suspended, and, in contrast, the I2C section 201 is
made enable by the I2C enabling signal which enables the I12C

25 section 201 during the data transfer period. It is therefore



15The 12C section 201, which is made disenable, does not operate regardless of states of the data signal
line SDA and the clock signal line SCL. Therefore, erroneous data is not written to the register group 202
while the 12C section 201 is made disable. 20According to the configuration, the 12C section 201 is made
disenable by the 12C enabling signal which disenables the 12C section 201 during the time period during
which data transfer is suspended, and, in contrast, the 12C section 201 is made enable by the 12C
enabling signal whizhsdRaBId® i $2C 25setktion 209 Y fHnkptHe daalted Rfewpeticd! £ therefore - 7 -
possible to prevent erroneous data from being written to the register group 202 included in the slave
device 200 due td ¥ SeErBEPHIRse A2 tHat 8 Al BB sVert$p 8 Giie e BALEnER IFfSSDA and the
clock signal line SCL during the time 5 period during which data transfer is suspended. This makes it
possible to prevefitHd BaHvERISTaPdeViB& 306 o $TaflAttiBnigE TlaPRigV i S dRfed &ERematically
showing a configurationlof.a cogbegtigpl%ll ggvice 30?{@ (des%rf'bﬁd in géfn Literaturﬁ 1),.10 capable of

preventing erroneo s Gata fiém being ertteneincallorggls?égﬁroup 3629nctuded in'& stla\(/aetd(r-:-r\l/?ce 200 due

o el o g AUBAY A0S 00 W SOmO00 e RSP oy ks
controlling sectiorf) 194 pgluded, in H}eemt(er dewice 100.Qf the cpnventional devige30Q shown in Fig. 8.
malfunctioning.
Fig. 9 is a view schematically showing a configuration of
a conventional device 300a (described in Patent Literature 1)
10 capable of preventing erroneous data from being written in a
register group 202 included in a slave device 200 due to
external noise n2.
A master device 100 of the conventional device 300a
shown in Fig. 9 includes an interrupt controlling section (error
15 detection notifying means) 109 instead of the I2C slave device
controlling section 104 included in the master device 100 of
the conventional device 300 shown in Fig. 8.
The slave device 200 of the conventional device 300a is
configured to further include an error detecting section (error
20 detection notifying means) 220 and an interrupt controlling
section (error detection notifying means) 221. The
configuration is different from that shown in Fig. 8.
The error detecting section 220 is configured to detect
an error which occurs in the slave device 200 during data

25 transfer. The error detecting section 220 receives a signal



The slave device 200 of the conventional device 300a is configured to further include an error detecting
section (error 20 detection notifying means) 220 and an interrupt controlling section (error detection
notifying means) 221. The configuration is different from that shown in Fig. 8. The error detecting
section 220 is configured to detect an error which oceusgs in the slave device 200 during data 25transfer.
The error detecting section 220 receives a signal - 8 - supplied from an 12C section 201, and detects an
error of data on tifélpasisest fiie Bighal Hfingddto vaAsiér GinediitacThe arordatertidg section 220,
which has detected the error, supplies control signals (an 12C section reset signal, a register 5 writing
prohibition signal 2ah&h BaAsHnedridif sitfan islihe e dataidit 208 Hidthd ettt cditfolling section
221. The interrupt controlling section 109 isO%rovided in the master device 100, and the interrupt

controlling sectiof PATisFroGed i iedRR devite J0BiGHe li}ﬁérrﬁ]ﬁtc?&lfﬁﬁllliﬁ&ﬁ(%éeﬁon 109 is

connected to the in&erlr%i t (S;ontrrcl)yir%q sét?ctriloa 221 xizllflcsigggpine vrvgic ising}iltg ra ggtass'gﬁal line SDA
nor a clock signalshng > TRE mterrup% contr ﬁling Sections 109 478 221 '&é%edion$tSr notifying the

master gevice 100.91aR 1IE 0as Wpdilind daiaiansley JRTRR AN dedecting segfien 229, which

has detected an error occurring during datatransfer, supplies, to the interrlipt cohtrolling section 221, an

error interrupt sigpalwhich sefvesnas a,5qntipl siig@ggr‘[ﬂ(;te&%{r}t(@fmpgség;alﬂ%?@ﬂed to the interrupt

controlling section 109 via the interrupt 20 controlling section 221. This allows the master device 100 to
recognize that the error hgg Ogeirrechdpting therdabagsiefion 1109 cassrabese theeriaredetecting

section 220 detects no error, the slave device 200 (i) recognizes, as correct data, data which has been
supplied from thermasterdeyige d000@N0dand the interrupt controlling section 221 is
provided in the slave device 200. The interrupt controlling

10 section 109 is connected to the interrupt controlling section
221 via a signal line which is neither a data signal line SDA
nor a clock signal line SCL. The interrupt controlling sections
109 and 221 are sections for notifying the master device 100 of
an error which occurs during data transfer.

15 The error detecting section 220, which has detected an
error occurring during data transfer, supplies, to the interrupt
controlling section 221, an error interrupt signal which serves
as a control signal. The error interrupt signal is supplied to
the interrupt controlling section 109 via the interrupt

20 controlling section 221. This allows the master device 100 to
recognize that the error has occurred during the data transfer.

In a case where the error detecting section 220 detects
no error, the slave device 200 (i) recognizes, as correct data,
data which has been supplied from the master device 100 and

25 temporality stored in an I2C reception section of the I2C



25temporality stored in an 12C reception section of the I12C - 9 - section 201, and (ii) causes a register
writing section to write the data at appropriate address of the register group 202. In contrast, in a
case where the error detecting section 220 detects an error, the slave device 200 (i) recognizes, as 5
erroneous data, data supplied from the master device 0Q, and (ii) causes the error detecting section 220
to supply, as control signals, a register writing prohibition signal, an I2C section reset signal, and an error
interrupt signal tothe iz re@éebticisk dHoncafuise 26 s6€i6he20 W, tHENBECSSetion 231 varid the
10interrupt controlling section 221, respectively. The 12C reception section of the I2C section 201,
which has receivéd thé fdgistdr aPinnEg PrépisitinA Sigitd, abdhifons ietedtLiMith R been supplied

from the master device 100 and temporarily stored in the 12C reception section so that the 15data is not to
be written to the register JroBB2HASt 1RcBofdG 18 ther EohRGurdtia, R BfUL PBSEL R revent

erroneous data frg?doecilréq wrjtten in the r(g}gisttﬁq3 grqup gogéggluedeéj?ig (;?113 slave device 200 due to the

. Cls, an error, rec, 1Z€ES, as . .
external noise n2-"This makes it possibleto prevenst fheconveritioria vice 8604 fiom malfunctioning.

Citation é‘iSt Pate@}%g%rgg%% @%t?y,t higet@tg{lepjplied from the master device 100, and

(ii) causes the error detecting section 220 to supply, as control

signals, a register writing prohibition signal, an I2C section

reset signal, and an error interrupt signal to the I2C reception

section of the I2C section 201, the I2C section 201, and the
10 interrupt controlling section 221, respectively.

The I2C reception section of the I2C section 201, which
has received the register writing prohibition signal, abandons
the data which has been supplied from the master device 100
and temporarily stored in the I2C reception section so that the

15 data is not to be written to the register group 202.

According to the configuration, it is thus possible to
prevent erroneous data from being written in the register
group 202 included in the slave device 200 due to the external
noise n2. This makes it possible to prevent the conventional

20 device 300a from malfunctioning.

Citation List
Patent Literature

Patent Literature 1



-10- Japanese Patent Application Publication, Tokukai No. 2008-197752 A (Publication Date:
August 28, 2008) Summary of Invention 5Technical Problem However, in a case where an electronic
device is configured to include (i) a single master device having a configuration of the master device 100
(see Patent Literature 1) illustrated in Fig. 8 and (ii) a plwrality of slave devices (slave 10devices 1, 2, ,
and N) each having a configuration of the slave device 200 (see Patent Literature 1) illustrated in Fig. 8,
the single master device JssDas g staRabiitidahica ttop donditiertéane glatekisyar Have devices
(slave devices and N) as a common command. 15Therefore, according to the configuration, in response

to a signal (a star2O&tRiitioh’of 2%t pl EsHiion ) SupgRéd sromteept 4181 8AR& naster device, an 12C

slave device controlling section 104 supplies, to 12C sections 201 of the plurality of respective slave

devices (slave devices 1, 2, , and N), an 20 enabling signal which concurrently enables the 12C sections

201 ora disenabl'@g si%lal whi?hI concurrently disenables the 12C sections 201. This causes all of
ar

the plurality of slave devided (8 avg‘é%{/li%é)snl, 2, , and N) to be concurrently enabled, thereby

5 Technical Problem
However, in a case where an electronic device is
configured to include (i) a single master device having a
configuration of the master device 100 (see Patent Literature
1) illustrated in Fig. 8 and (ii) a plurality of slave devices (slave
10 devices 1, 2, ---,; and N) each having a configuration of the slave
device 200 (see Patent Literature 1) illustrated in Fig. 8, the
single master device issues a start condition and a stop
condition to the plurality of slave devices (slave devices 1, 2, -,
and N) as a common command.
15 Therefore, according to the configuration, in response to
a signal (a start condition or a stop condition) supplied from a
CPU 101 of the master device, an [2C slave device controlling
section 104 supplies, to I2C sections 201 of the plurality of
respective slave devices (slave devices 1, 2, -, and N), an
20 enabling signal which concurrently enables the I2C sections
201 or a disenabling signal which concurrently disenables the
I2C sections 201.
This causes all of the plurality of slave devices (slave
devices 1, 2, -, and N) to be concurrently enabled, thereby

25 causing the following problems.



25causing the following problems. - 11 - Fig. 11 is a view illustrating a conventional write sequence.
It was conventionally general to use the write sequence (illustrated in Fig. 11) containing slave address,
address data, 5 and write data. In a case where data is written, by use of the conventional write
sequence illustrated in Fig. 11, at specific address of d register group included in a specific slave device
of the plurality of slave devices (slave devices 1, 2, , and N) 10 which are configured to be concurrently
enabled, the data is possiig-writleniip asslaviedeviddusihes thas the spesifie Bldvadéviserbfthe plurality
of slave devices by sampling of erroneous data (see (b) and (c) of Fig. 6) as data of slave address of the
specific slave devi€élH§é tFnoise generated 15during serial data communication. As early described,
the plurality of slave devices (slave devices 1, 2, , and N) are configured to be all enabled concurrently.

Therefore, there is risk that EORRATORRH QA LK SRRERLISESE d i CAlRSHB Stronic device

20to malfunction. This |%Iror%%af the nrob i’n ) The.conflquratlon ggstrateddraFlgs;SSC?nE described in

S
Patent Literature Tlsﬁlosu incfude notfon y l)hgq?(t) ltrjlsl]ilr%ns’sr‘?’lwiVsesigrcl1 pa y3of mate up of the data signal

line SDAS and the g@&k sl%@%l Hr&q SCL but also the transmission path 25302 through which an 12C
enabling signal is supplied. This %2 - increases the number of signal lines which connect the master

device and the slave devige. , case where data is written, by use of the

conventional write sequence illustrated in Fig. 11, at specific
address of a register group included in a specific slave device
of the plurality of slave devices (slave devices 1, 2, -, and N)
10 which are configured to be concurrently enabled, the data is
possibly written in a slave device other than the specific slave
device of the plurality of slave devices by sampling of
erroneous data (see (b) and (c) of Fig. 6) as data of slave
address of the specific slave device due to noise generated
15 during serial data communication.

As early described, the plurality of slave devices (slave
devices 1, 2, -, and N) are configured to be all enabled
concurrently. Therefore, there is risk that communication
with an unintended slave device causes the electronic device

20 to malfunction. This is one of the problems.

The configuration illustrated in Fig. 8 and described in
Patent Literature 1 should include not only the I2C bus
transmission path 301 made up of the data signal line SDA
and the clock signal line SCL but also the transmission path

25 302 through which an I2C enabling signal is supplied. This



The error detecting section 220, included in the slave device 200 having the configuration illustrated in
Fig. 9 and 5 described in Patent Literature 1, includes a data signal state shift determining section and a
clock signal counting confirming section. In a case where, for example, the master device
consecutively supplies, to the slave device, n pieces of &bit 10 write data after supplying 7-bit slave
address and 8-bit address data, the error detecting section 220 can be notified of whether or not an error
occurs in the 12C Bugrgasshissiornpaith 301 eufgsubplp of thd daka cloyreuidivrhatomemidether or not
the number of counted clock signals is (2-frn)x9-1 when 15 the slave device receives a stop condition
detection signal. & tehftatiBhGssdarr 6L 6§ the clock signal counting confirming section. That
is, according to the confia_uration, write data cannot be reflected without input of a stop condition. This 20
I

makes it impossible to refl&& if piéde 61 ritethats Hitd Oy dree? whtfigt a5k Hpitkés Yavte data while

consecutively writ'n%}@?e rb%isc%s gfi }llvriteg data. .. In a cas

X nfiour Vﬁ’h%r%@z@ d%tiﬁi ngl dc%? not shift
from High to Low (Or convérsely, IS otlﬂlsehiﬁ?ror’rlgLow%ooll?ig]h)1 While'a Z5c16¢c s%nal ik&%he clock
signal illystrated i ' iS5 - bei igh, and (ii ulse num f the clqck signal like the
clock siglslnal iIIustraa%(e% ?r{ ﬁ%o?éig?%ggés%%%gégﬁgg, r?dlsl)é%?:%é%s%cj? egrErgn%1 ré%iatsat %qgampled.

Nonetheless, the grrgt dea%qg}gﬁqug 22Q caryipt deteet the erigngous, pg?ultpagurp&ﬁgrﬁqgéer of the

erroneous data.
confirming section.

In a case where, for example, the master device
consecutively supplies, to the slave device, n pieces of 8-bit
10 write data after supplying 7-bit slave address and 8-bit
address data, the error detecting section 220 can be notified of
whether or not an error occurs in the I2C bus transmission
path 301 during supply of the data, by confirmation of whether
or not the number of counted clock signals is (2+n)x9-1 when
15 the slave device receives a stop condition detection signal. The
confirmation is carried out by the clock signal counting
confirming section.
That is, according to the configuration, write data
cannot be reflected without input of a stop condition. This
20 makes it impossible to reflect n pieces of write data directly
after writing of the n pieces of write data while consecutively
writing the n pieces of write data.
In a case where (i) a data signal does not shift from High
to Low (or conversely, does not shift from Low to High) while a

25 clock signal like the clock signal illustrated in (c) of Fig. 6 is



Further, the configuration illustrated in Fig. 9 and described in Patent Literature 1 should also include not
only the 12C bus transmission path 301 made up of the data signal line SDA and the clock signal line SCL
but also another signal 10 line through which an error interrupt signal is supplied. This increases the
number of signal lines which connect the master devige &nd the slave device. The present invention
was made in view of the problems, and an object of the present invention is to provide (i) an 15 electronic
device and (i) a Sefikr &dtd gbmadidbition methedneaehk of whith delhgcdasasleadf levditing
malfunction caused by writing of erroneous data without including any additional signal line. 20Solution to
Problem In ofdefth aigirethélbpiiciabpkibrulshic fidlige 6f thecsrasehtSaREsn RAGfigured to
include a first device; and a second device including a storage section and a control section, the first
device and the set0ht devRB CGERATNG SePial 8ats S8LBMIRtNniCHRBA Wit &ith Cief R & data signal

lineanda -14- E%Iock %Ll%nal line,.the %%rol section C{agt%bclltngkggtgrtlpobe wrlttecrlm in aat cfeast part of the

; et ectio cannot eou Tl . . )
storage section other than §ff'rsf:par{lo e storage SEection, In a case where Tirst specﬂ*llc c%%a IS written In

the first part via th[(; sgrsi%ga(;tzfl(jﬁ@nély%cgggr&s5dAcE%ording to the configuration, in the second device,
the control section disenables data to be written in the at least part of the storage section other than the

first part of the storage sepqgip{htg}l?s%@_e @@h@pg&&f'g@g}@ iglmigtﬁrb%@eifgstfp@; obthg stprage

section. 10With this configuration, even in a case where erroneous data is sampled due to noise in the
serial data commygisatione the,copiral sectiondisenablas daindba wWettendnibe at épagiigrt of the

storage section other than the first part of the storage section unless the first specific data is written in the
the I2C bus transmission path 301 made up of the data signal
line SDA and the clock signal line SCL but also another signal
10 line through which an error interrupt signal is supplied. This
increases the number of signal lines which connect the master
device and the slave device.
The present invention was made in view of the problems,
and an object of the present invention is to provide (i) an
15 electronic device and (ii) a serial data communication method,
each of which being capable of preventing malfunction caused

by writing of erroneous data without including any additional

signal line.

20 Solution to Problem
In order to attain the object, an electronic device of the
present invention is configured to include a first device; and a
second device including a storage section and a control section,
the first device and the second device establishing serial data

25 communication with each other via a data signal line and a



15first part of the storage section. It is therefore possible to reduce a possibility that erroneous data is
written in the at least part of the storage section other than the first part of the storage section in a case
where the erroneous data is sampled due to noise in the serial 20data communication. Further,
according to the configuration, the control section enablds data to be written in the at least part of the
storage section other than the first part of the storage section, in a case where the first specific data is
written in the first@Bysdtt ofi gieadtoltige seidtion of iHa ebcdndtdevicee via Menseridpta g0 dhg
communication. It is therefore unnecessary to provide a signal line other than the data signal line and the
clock signal line. THiE EOsER Ab ISG8ARARURE hMIBEPERE] S TR 19dhee, &hélao%sﬁngé%o realize an
electronic device, with 5 no increase in the number of signal lines, which is capable of preventing

malfunction caus@@ by QFitig of WFaRsosS GHAT MR FaSFoAtE tHE DbRRE & B&ridedata

communication methodiﬁ the.pr)lreﬁqegt ﬁnventlon 1[5 arrapﬂed to be.,a (ie ial data communJ(cI:atlon method

. 1S WTr € 1 irst Irt vi1 c rial ata.communigation,..
carried out by use'of'a datd signalline afd & clock S|gn§ﬁ|ne, wherein: ene{Bllng 8ata, Which enables

data to %e written in at Iegst Cpairh%r% ?gor,&gee ggﬁt@g 191191‘%'{ Ct)i;lani a féﬁ%]ps%rggfnt%edst‘o,{gge §ﬁi§tion included
a iS’ Ished via t

in a target device with which the seffal data communRication is ‘esta e data signal'line and the

clock signal line, 15 qqnipias: ftshdaiavuhich speciligsdheargetsiavice; seeopd data which specifies the
first part in the storage section included in a specified target device, and third data to be written in the first
part of the storagg §e€tigR. the storage section other than the first part of the
storage section unless the first specific data is written in the
first part of the storage section.
10 With this configuration, even in a case where erroneous
data is sampled due to noise in the serial data communication,
the control section disenables data to be written in the at least
part of the storage section other than the first part of the
storage section unless the first specific data is written in the
15 first part of the storage section.
It is therefore possible to reduce a possibility that
erroneous data is written in the at least part of the storage
section other than the first part of the storage section in a case
where the erroneous data is sampled due to noise in the serial
20 data communication.
Further, according to the configuration, the control
section enables data to be written in the at least part of the
storage section other than the first part of the storage section,

in a case where the first specific data is written in the first

25 part of the storage section of the second device via the serial



According to the method, the enabling data, which 20 enables data to be written in the at least part of the
storage section other than the first part of the storage section included in the target device with which the
serial data communication is established via the data signal line and the clock signal line, contains: the
first data which specifies the target device; the 25secan@ data which specifies the first part in the storage
- 1 6 - section included in the specified target device, and the third data to be written in the first part of the
storage section. datEherefoid um icedde whétd erfdrasfe tatd Brsanfsied tud Qomeisd ¢t tide serial data
communication, the third data 5 cannot be written in a first part of a storage section included in a
predetermined tafj€dEVIdB SVRiERGE dhecimid Bynbrrirdedad iag davitd uslonkhsignsdhial data
communication is established, the first part being specified by the second data. It is therefore impossible

to write data in atlést JaH HIAE P stfafecdédivh FhiP thah bRt phi'sMAd StBEde section

included in the predetern?#ned tarqﬁt.device. This malies it ossible to reduce a.possibility that
n n e

. . ence is. possible tqQ realize ctronic,deyice 1t
erroneous data is written to {he at’leastpart OPI € Storage section oﬁ1ert an the ﬁ’I’S pa‘r’¥ of the storage

section i a case 15 yhare (0 SHYVIEOYS AR5 SATAIEA e fonoisern e seral datg copmunication.

Further, according to the metho , It IS unnecessary to p signal line other t e data signal line

and the clock signg!Jine, THig CaHSES: A iRgiease 8 dhe pynhat A 205190l iR us data.

In order to attain the object, a serial data
communication method of the present invention is arranged to
be a serial data communication method carried out by use of a
10 data signal line and a clock signal line, wherein: enabling data,
which enables data to be written in at least part of a storage
section other than a first part of the storage section included
in a target device with which the serial data communication is
established via the data signal line and the clock signal line,
15 contains: first data which specifies the target device; second
data which specifies the first part in the storage section
included in a specified target device, and third data to be

written in the first part of the storage section.
According to the method, the enabling data, which
20 enables data to be written in the at least part of the storage
section other than the first part of the storage section included
in the target device with which the serial data communication
is established via the data signal line and the clock signal line,
contains: the first data which specifies the target device; the

25 second data which specifies the first part in the storage



Hence, it is possible to realize a serial data communication method, with no increase in the number of
signal lines, which is capable of preventing malfunction caused by writing of erroneous data. -1 7 -
Advantageous Effects of Invention Thus, an electronic device of the present invention is configured so
that (i) the second device includes a storage section and a-control section and (Il) the control section 5
enables data to be written in at least part of the storage section other than a first part of the storage
section, in a caseSwhéretirsnspucificldita ib writeeciHipe firar gatt diatieesefiaiddatacdimimidnication.
Thus, in a serial data communication method of the 10 present invention, enabling data, which enables
data to be writtendi & 16@sP part it bedtoragEise dfibhtoberttrinta firstt943 &F thé StéPage section included
in a target device with which the_ serial data communication is established via the data signal line and the

clock signal line, containg: HfSEd8EE 18 WRch 3PEcHEE e EiTRPEAVICe IR NP dSAWMEA specifies the

first part in the stoc{a%e section includ%j ina sp%cgieg target device apd thirc[J data to be ri[tten in the first
Ut _to I’IPIISC 1n. . the serlrel a al.c mmunica 1%n .the 1r dﬂl a
part of the storage section.” Hence, it is possible to realize an electronic device and a serial data

Communcaon el SR 0 AT g oo s e i
in a predetermined target device which is specified by the first
data as a device with which the serial data communication is
established, the first part being specified by the second data.
It is therefore impossible to write data in at least part of the

10 storage section other than the first part of the storage section
included in the predetermined target device.

This makes it possible to reduce a possibility that
erroneous data is written to the at least part of the storage
section other than the first part of the storage section in a case

15 where the erroneous data is sampled due to noise in the serial
data communication.

Further, according to the method, it is unnecessary to
provide a signal line other than the data signal line and the
clock signal line. This causes no increase in the number of

20 signal lines.

Hence, it 1is possible to realize a serial data
communication method, with no increase in the number of
signal lines, which is capable of preventing malfunction
caused by writing of erroneous data.

25



-18- Fig. 1 is a block diagram schematically illustrating a configuration of an electronic device in
accordance with an embodiment of the present invention. Fig. 2 5Fig. 2 is a view illustrating a case where
the electronic device illustrated in Fig. 1 cannot write data to a register other than an enable/disenable
register of a register group. Fig. 3 Fig. 3 is a view schantatically illustrating a 10 configuration of an
electronic device in accordance with an embodiment of the present invention, which electronic device
includes a mater ds\ieandagrpslave devitesoFipyention Fig. 4 is a view illustrating a write sequence

employed by 15an electronic device in accordance with an embodiment of the present invention. Fig. 5
hus, an electronic device of the present invention is

configured so that (i) the second device includes a storage
section and a control section and (ii) the control section
5 enables data to be written in at least part of the storage
section other than a first part of the storage section, in a case
where first specific data is written in the first part via the
serial data communication.
Thus, in a serial data communication method of the
10 present invention, enabling data, which enables data to be
written in at least part of a storage section other than a first
part of the storage section included in a target device with
which the serial data communication is established via the
data signal line and the clock signal line, contains: first data
15 which specifies the target device; second data which specifies
the first part in the storage section included in a specified
target device, and third data to be written in the first part of
the storage section.
Hence, it is possible to realize an electronic device and a
20 serial data communication method each capable of preventing
malfunction caused by writing of erroneous data with no

increase in the number of signal lines.

Brief Description of Drawings

25 Fig. 1



Fig. 5 is a view illustrating a transmission protocol example employed by an electronic device in
accordance with 20an embodiment of the present invention. Fig. 6 Fig. 6 is a view exemplifying a
data signal and a clock signal which are supplied to a plurality of slave devices via a data signal line and a
clock signal line from a master device. 25Fig. 7 - 191 8 -Fig. 7 is an explanatory view for describing
types of external noise which will occur in 12C communication. Fig. 8 Fig. 8 is a view schematically
illustrating a 5 configuraffdg ofla édneehtlondl dblAcE agesaideerepigahtiL itdatare At ingich is capable
of preventing erroneous data from being written in a register group included in a slave device due to
external noise nl. F9¢: fd21oragions afvidty sdssterRafy ARstFfidgaaccordance with an

embodiment of the present invention.
Fig. 2
5 Fig. 2 is a view illustrating a case where the electronic
device illustrated in Fig. 1 cannot write data to a register other
than an enable/disenable register of a register group.
Fig. 3
Fig. 3 is a view schematically illustrating a
10 configuration of an electronic device in accordance with an
embodiment of the present invention, which electronic device
includes a mater device and N slave devices.
Fig. 4
Fig. 4 is a view illustrating a write sequence employed by
15 an electronic device in accordance with an embodiment of the
present invention.
Fig. 5
Fig. 5 is a view illustrating a transmission protocol
example employed by an electronic device in accordance with
20 an embodiment of the present invention.
Fig. 6
Fig. 6 is a view exemplifying a data signal and a clock
signal which are supplied to a plurality of slave devices via a
data signal line and a clock signal line from a master device.

25 Fig. 7



configuration of a conventional device, described in Patent Literature 1, which is capable of preventing
erroneous data from being written in a register group included in a slave device due to external noise n2.
15Fig. 10 Fig. 10 is a view illustrating a configuration of a conventional electronic device including a
single master device and N slave devices. Fig. 11 20Higo 11 is a view illustrating a conventional write
sequence. Description of Embodiments The following description will specifically discuss an
25embodiment of the pre§igw iMveRticwitk PARPEHE 1o tHe W 2001 dekgviagsh Nte tiioweved that the
dimensions, materials, shapes, relative locations, and the like of components described in the
embodiment are AESEERG GHASEntY BAGDIHEL Prefersricddse RRIRENPE FakEBresent invention to be

5narrowly construed. )
Fig. 8

Fig. 8 is a view schematically illustrating a
5 configuration of a conventional device, described in Patent
Literature 1, which is capable of preventing erroneous data
from being written in a register group included in a slave
device due to external noise nl.
Fig. 9
10 Fig. 9 is a view schematically illustrating a
configuration of a conventional device, described in Patent
Literature 1, which is capable of preventing erroneous data
from being written in a register group included in a slave
device due to external noise n2.
15 Fig. 10
Fig. 10 is a view illustrating a configuration of a
conventional electronic device including a single master

device and N slave devices.

Fig. 11
20 Fig. 11 is a view illustrating a conventional write
sequence.

Description of Embodiments
The following description will specifically discuss an

25 embodiment of the present invention with reference to the



Fig. 1 is a block diagram schematically illustrating a configuration of an electronic device 1 which includes
an 12C bus transmission path 4 compliant with an interface specification of I2C communication. 10As
illustrated in Fig. 1, in the electronic device 1, a master device 2 (first device) and a slave device 3
(second device) are connected to each other by the-12Z€@dus transmission path 4 containing a clock signal
line SCL and a data signal line SDA. 15The clock signal line SCL is a line via which a clock signal is
transmitted. The darav%igres lind SIFA id@ v eib, whithtdath esudhras rathess darpantiatie data, are
transmitted. The master device 2 is a device for (i) writing 20 predetermined data to the slave
device 3 and (i) reB@iRE Dut A5t HIH tHOSRli@Bvicedd  thg jllidfaterflin ERIVP RS Master device 2
includes (i) a CPU (Central Processing Unit) 5, (ii) an 12C section 6 for operating so_as, to comply with an

interface specific&forCot PEE I8cS M GRRLORTHHN (AT & MEATIRAHSEIRR AR d- 9hould "the cpu 5

(i) controls writin%%ea‘téione?gderegdﬁosué ot?jeeragigg bgt\g?et tge rpeast(al'{ td%icg r% ?gg th I%ve device 3
and (ii) supplies, tothe C Sedtion , conditions’such as a start RoRAON and &'s op condition (later
descrlbeéj) WhI'Ch éﬁ?er&”éjz traé%%'sqtﬁgeé: The 12C sectl'on 6 is connected to .the qlock signal line SCL
and the data signal line SDA so as to operate and comply with the interface specification of 12C

communication. Fig. 1 is a block diagram schematically illustrating a

configuration of an electronic device 1 which includes an I2C
bus transmission path 4 compliant with an interface
specification of I2C communication.

10 As illustrated in Fig. 1, in the electronic device 1, a
master device 2 (first device) and a slave device 3 (second
device) are connected to each other by the I2C bus
transmission path 4 containing a clock signal line SCL and a
data signal line SDA.

15 The clock signal line SCL is a line via which a clock
signal is transmitted. The data signal line SDA is a line via
which data, such as address data and write data, are
transmitted.

The master device 2 is a device for (i) writing

20 predetermined data to the slave device 3 and (ii) reading out
data from the slave device 3.

As illustrated in Fig. 1, the master device 2 includes (i)
a CPU (Central Processing Unit) 5, (ii) an [2C section 6 for
operating so as to comply with an interface specification of I2C

25 communication, and (iii) a memory (not illustrated).



The memory can store data such as a program which is 10executed by the CPU 5. The slave device
3 includes an I12C section 7, a register readout section 8, a register writing section 9, a register group 10
(storage section), and a function block 12 (control section). The 12C section 7 operates so as to comply
with an interface 15 specification of 12C communicati@nifor communicating with the master device 2.
The slave device 3 controls the register group 10 to store data written by the master device 2. The
function block 12 carries bheit§Rction(bn ¢eabagls oWirid idkga O2ZFTIRE 12T geton Faificidés a
bidirectional buffer 13, a buffer 14, a noise removing and synchronizing section 15, an 12C transmission
section 16, an 12CBEARSI SBchSHT?eandlm Pesteefiprisscionnd. the slaverdgigfedtional buffer

13 is connected to the 12C 25sectjon 6, via the data signal line SDA. The bidirectional buffer -22- 13 is
configured to havBhyH ithpEdBRE Spohredtpiibn o S G4i8 Righal FRM IhERSst GBVARR 2 This causes

the bidirectional bufter 13 10, 1ppl 5,47 1983 toAndisIne! Gireuit §2 SAsedglgia gata signal s
supplied to the master

5 are illustrated in Fig. 5.
The I2C section 6 is connected to the clock signal line
SCL and the data signal line SDA so as to operate and comply
with the interface specification of I2C communication.
The memory can store data such as a program which is
10 executed by the CPU 5.
The slave device 3 includes an I2C section 7, a register
readout section 8, a register writing section 9, a register group
10 (storage section), and a function block 12 (control section).
The I2C section 7 operates so as to comply with an interface
15 specification of I2C communication for communicating with
the master device 2.
The slave device 3 controls the register group 10 to store
data written by the master device 2. The function block 12
carries out its function on the basis of the data.
20 The I2C section 7 includes a bidirectional buffer 13, a
buffer 14, a noise removing and synchronizing section 15, an
I2C transmission section 16, an I2C control section 17, and an
I2C reception section 18.
The bidirectional buffer 13 is connected to the I2C

25 section 6, via the data signal line SDA. The bidirectional buffer



device 2, the bidirectional buffer 13 is configured to have a logical level of Low output or high impedance.
This causes the bidirectional buffer 13 to supply the data signal to the master device 2. 10That is, the
bidirectional buffer 13 is configured to switch between (i) the operation of supplying a data signal to the
internal circuit and (ii) the operation of supplying a dat2 gignal to the master device 2, depending on
whether the bidirectional buffer 13 has received the data signal from the 15 master device 2 or outputted
the data signal to ke imastatidevice @, teshasivdlygh inThe dafiec1y podbriratedivnhel|2C section 6,
via the clock signal line SCL. The buffer 14 is configured to supply, to the internal circuit, a clock signal
supplied from thedAddters2g8@licde™  thehapredsdt edfbtiditnert, thehdata SRIHaEfnet8BA is
connected to the bidjrectional buffer 13, and the clock signal line SCL is connected to the buffer 14. The

present embodimBHUIEEREIRAE MBtiirtickd Puse RanigiRTiSH 1R SH5RRe AL BOFEF BAY be

employed as the lgy;fcer 1:I,(4, for - 2 3 - example, in a case where (i) the slave device 3 serves as a master
device and (ii) the Master device 2 serves as a slave device, and (iii) the slave device supplies a clock

signal tqslthe master devigg. ng neoi‘%%relrgogirlga stsi C olrgizg S 1%%{1 a5 gﬁ@i%‘ﬁ aog&ip accprdance
with details of control carried out Sy the 12C contro?sect)%}rll%g, anril)gpp ation o?outputtlng or Inputting data
via the data signa(!nggC%Dﬁ\; the bidirectional buffer 13 is configured to have a
logical level of Low output or high impedance. This causes the
bidirectional buffer 13 to supply the data signal to the master
device 2.
10 That is, the bidirectional buffer 13 is configured to
switch between (i) the operation of supplying a data signal to
the internal circuit and (ii) the operation of supplying a data
signal to the master device 2, depending on whether the
bidirectional buffer 13 has received the data signal from the
15 master device 2 or outputted the data signal to the master
device 2, respectively.
The buffer 14 is connected to the I12C section 6, via the
clock signal line SCL. The buffer 14 is configured to supply, to
the internal circuit, a clock signal supplied from the master
20 device 2.
In the present embodiment, the data signal line SDA is
connected to the bidirectional buffer 13, and the clock signal
line SCL is connected to the buffer 14. The present

embodiment is, however, not limited to the configuration. A

25 bidirectional buffer can be employed as the buffer 14, for



In a case where the master device 2 reads out the data 10 from the slave device 3, the I12C transmission
section 16 (i) receives, via the register reading section 8, data stored in the register group 10 and then (ii)
supplies the data to the master device 2 via the noise removing and synchronizing section 15, the
bidirectional buffer 13, and the data signal line SDA. 253The 12C control section 17 controls the
bidirectional buffer 13 to switch, at a predetermined timing, between inputting and outputting of data. As
the result of suchevatehMig, the |2CAPHRMTSNGIT sHitibh a 65¢8NRodlig tindng A Velsich $he 12C
transmission section 16 (above 20 described) supplies data to the master device 2 and iii) a timing at
which the 12C recBfidtESetiforn a® aatér Gdsctpedrpifiesdtaticn thesgisier dwithgSsedson 9.

The 12C reception_section 18 determines whether or not slave address contained in data supplied from
the master 25devite'24§ idRfchlid {RFeSiAdeest ife SHRBUESI® 8latk SsigRa |t rER&ption section

18 supplies, to th(;:nIZC con o‘I,sCegtion 17, an instruction to (i) cause the bidirectional buffer 13 to have
high impedance an&ﬁ}) no n%/ the master device 2 of "NACK", (i) in a case where the 12C reception

section %8 5 determines,lttg%t thﬁ osllt@ée q(%qrrleosvsi B%taérheg inst??g Cc@lt,% ﬁ'i’ﬁﬁlli d f£% Elg%mq%er device 2 is
the s vice '

not identical to the slave address o ave de or (i) m a case wheré€ the slave device 3 is so busy

that the slave devieg g canggtirepqive dataq EHithe, thh 146 eqasPiencsaeion 18.5.qanfigyred to 10

write data to a register of the register group 10 via the register writing section 9, so that the slave device 3
can store the data,supRliedSom Hiermastes davise 27, a Asdisteatashindtia, d« therregistergroup 10 is

made up of a plurality of registers. Data supplied from the master
inputting data via the data signal line SDA.
In a case where the master device 2 reads out the data

10 from the slave device 3, the I2C transmission section 16 (i)
receives, via the register reading section 8, data stored in the
register group 10 and then (ii) supplies the data to the master
device 2 via the noise removing and synchronizing section 15,
the bidirectional buffer 13, and the data signal line SDA.

15 The I2C control section 17 controls the bidirectional
buffer 13 to switch, at a predetermined timing, between
inputting and outputting of data. As the result of such
switching, the I2C transmission section 16 controls (i) a
timing at which the I2C transmission section 16 (above

20 described) supplies data to the master device 2 and (ii) a
timing at which the [2C reception section 18 (later described)
supplies data to the register writing section 9.

The I2C reception section 18 determines whether or not
slave address contained in data supplied from the master

25 device 2 is identical to slave address of the slave device 3. The



15 device 2 is written in the register group 10. The function block 12 carries out its function, by reading
out the data via a reading section (not illustrated) provided between the register group 10 and the function
block 12. As illustrated in Fig. 1, an enable/disenable register 11 20 is contained in the plurality of
registers of the register group 10 included in the slave2dgvice 3 of the electronic device 1. In a case
where data supplied from the master device 2 is written in a register(s) other than the enable/disenable
register 11 of the Fe§ist@cgmtiv R0 seetigactib® Isioakel Pesscteries Ui fs fapaxian 1 byaetiding out the
data via the -2 5 - reading section. Meanwhile, in a case where specific data supplied from the master
device 2 is writtert i tiiPe ABSIETHIS bR Pefibte AT thEGnBdATSIBEIC TR s UBPIféS Tart EndBling signal to
the register writing section 9, by reading 5out the specific data via the reading section. In a case
where data other ‘ﬁeth@%{ec’iﬁ&%‘ﬂfglfﬁpli%ﬂqmm)th@%é@fem@vigéazsf?ﬁ/rfﬂt‘éﬁlﬁﬁh% Hable/
disenable registeg#éx |  function block lzs%u_p‘gpl%srg dj nalbiigg signal to the re iitler wri{igg section 9,

e
by reading 10out t a via t elpea%inaasectlon. Irtl?figl condition 6t PegTQ’s er v@rﬂing Section 9 is

set so th§t data cagtbeer erely written in equ@lgld&s&gggls‘esre ister 1 ,g\di@erﬁ{%re Sfata cannot be
written in any register o'gﬁert an the ena rFe/dslsenable register 1? oﬁheﬁ%reglster group %
supplied from the master device 2 is not identical to the slave
address of the slave device 3 or (ii) in a case where the slave
device 3 is so busy that the slave device 3 cannot receive data.
Further, the I2C reception section 18 is configured to
10 write data to a register of the register group 10 via the register
writing section 9, so that the slave device 3 can store the data
supplied from the master device 2.
As illustrated in Fig. 1, the register group 10 is made up
of a plurality of registers. Data supplied from the master
15 device 2 is written in the register group 10. The function block
12 carries out its function, by reading out the data via a
reading section (not illustrated) provided between the register
group 10 and the function block 12.
As illustrated in Fig. 1, an enable/disenable register 11
20 is contained in the plurality of registers of the register group
10 included in the slave device 3 of the electronic device 1.
In a case where data supplied from the master device 2
is written in a register(s) other than the enable/disenable
register 11 of the register group 10, the function block 12

25 carries out its function, by reading out the data via the



In order to allow the register writing section 9 to write data in a register other than the enable/disenable
register 11 of the register group 10, it is necessary that the function block 12 supplies an enabling signal
to the register writing section 9, 20 by (i) writing of predetermined data (enable write data) in the
enable/disenable register 11 and then (ii) reading out the predetermined data via the reading section.
Upon receipt of the enabling signal from the function block 12, the register writing section 9 is allowed to
write data - 2 6 -6 #¢H Rehistes bipar tHYs aeventisle/disepalsia segistlieT e of ecidifistéegoup 10.
Note that, if necessary, the register group 10 can contain a register in which data can be freely written 5
regardless of WritﬁigRi?}cffédpr&@tQmiﬁ]éﬂ ddRAintee eAsoGisedablé refiEtéten. in Fid2 s a view
illustrating a case where the electronic device 1 illustrated in Fig. 1 cannaqt write data in the register other

than the enable/dfSaARbf FESISRR R1cof fe Pdktdri20fSuA AR O NPIRRF nbt 16 HIRRY (AR register

writing section 9 tg wgteaqjaltlanin a.regisfer o%he(ar trhar} éhere‘rzlvabltel/rcliiseré%l%lleoregj'st%r 1rle%f C{Pg register
group 10 (see Fig. 5), it necgsse@y fha%?he tinctfon B?ock 1% suép?les a Uiseria Ing S|gnalgto the 15

ist iti ti ' iti det i d di | ite data) in th
oS S PO e g e e e e

i) reading out the predetermined data via the reading section.
Upon receipt of the disengpling gigeal fipmhe nGlionother than the specific data

supplied from the master device 2 is written in the enable/

disenable register 11, the function block 12 supplies a

disenabling signal to the register writing section 9, by reading
10 out the data via the reading section.

Initial condition of the register writing section 9 is set so
that data can be merely written in the enable/disenable
register 11, and therefore data cannot be written in any
register other than the enable/disenable register 11 of the

15 register group 10.

In order to allow the register writing section 9 to write
data in a register other than the enable/disenable register 11
of the register group 10, it is necessary that the function block
12 supplies an enabling signal to the register writing section 9,

20 by (i) writing of predetermined data (enable write data) in the
enable/disenable register 11 and then (ii) reading out the
predetermined data via the reading section.

Upon receipt of the enabling signal from the function

block 12, the register writing section 9 is allowed to write data



20 block 12, the register writing section 9 disenables data to be written in the register other than the
enable/disenable register 11 of the register group 10. Fig. 3 is a view schematically illustrating a
configuration of an electronic device 1 which includes a single 25mater device 2 and N slave devices 3. -
27 - Note that Figs. 1 and 2 each do not illustrate2al of the N slave devices 3 but illustrate merely
one of the N slave devices 3. In reality, as illustrated in Fig. 3, the master device 2 is connected to each of
the N slave devict® 3 g1 bust BarahBmissibg patie b inadésgnstbe ergicsimnd linefSCL and the
data signal line SDA. In the present embodiment, the single master device 2 is connected to the N
slave devices 3 vid\thd $2ESE6E #A93HMsSBN path 4 (see Fig. 3). This allows the single master 10 device
2 to carry out various functions. The present embodiment is, however, not limited to this. Alternatively, the

electronic device 1 can bl RbnfigiRE tolincRitess ShhTe sl dESRS £ ABERIRY td the@hfiguration

illustrated in Fig. fé th allg Naslavg ggvicesi?ﬁsh%reiti]g clgclé siggglnlin%SC an the“gra}t}a&sirgnal line
SDA. It follows th&fthe Hastér ore\ﬁcetfﬁas merehl/ fwo ou?pdat terminaldFor respé’ctive of the clock signal

line SCLsand the gegg}%%p%l éine §D@V.rlﬁiésn;gergpr%lpg§2bbllg é% fjeﬁﬁ%g C{he U{Qbe{ of ?Htgut terminals

of the mater devi ote that, In't esent embodiment, the N slave devices 3'share the single

clock signa! line _%C&Lagrllgm%:ém%p@tpe jgnal ling;SDA so_that th_e num_be_r of output terminals of the
master device 2 is decreased. However, the present embodiment is not limited to this. For example, the
master 25device 3 can be gonpecied t9ieaeh 0l be-NislayedewseSwRé e the electronic
device 1 illustrated in Fig. 1 cannot write data in the register
other than the enable/disenable register 11 of the register
10 group 10.
In order not to allow the register writing section 9 to
write data in a register other than the enable/disenable
register 11 of the register group 10 (see Fig. 2), it is necessary
that the function block 12 supplies a disenabling signal to the
15 register writing section 9 by (i) writing of predetermined data
(disenable write data) in the enable/disenable register 11, and
then (ii) reading out the predetermined data via the reading
section.
Upon receipt of the disenabling signal from the function
20 block 12, the register writing section 9 disenables data to be
written in the register other than the enable/disenable
register 11 of the register group 10.
Fig. 3 is a view schematically illustrating a
configuration of an electronic device 1 which includes a single

25 mater device 2 and N slave devices 3.



- 2 8 - corresponding clock signal line SCL and a corresponding data signal line SDA. Furthermore, it
is preferable that each predetermined data (enable write data), to be written in the enable/disenable 5
register 11 so that the register writing section 9 can write data in the register other than the
enable/disenable register 11 of the register group 10, £ prepared for a corresponding one of the N slave
devices 3 illustrated in Fig. 3. That is, according to the present embodiment, each 10 unique
predetermined data (enablet®rite @i gs whitkndnZas 2pbbigdisehable staderadl of 4lzerPesponding
one of the N slave devices 3. The present embodiment is, however, not limited to this. The electronic
device 1 is configﬁlféa%éiﬁ]‘&ﬁé'a“cé) dhitfuB s Hirtk s peGfic Barnermdbid &riesdams i€ WHESS in the
enable/disenable register 11 of the register group 10 included in a corresponding slave device 3, via serial
data communicatfon. | BpbhadELEintat dh 86T SidRaltiém the HcBA BI6Ek 18VIHE régister writing
section 9 can write data Oifrg% oregist rootttjetrﬁharf\lthelg‘r]\gbl /disenab (Iei%is% ri QEﬂ:ﬁ register group

10. Accordingct%ntf*’llé3 ¢on uratloarf e regls(l?er Wrﬁlng Settion 9 Cannot Write'Gatd IR the' rsegister other
than theSenabIe/djé(%r}1 brlr?i
at

data (enable write data) IS %\E/}%tgesﬁrﬁﬁﬁ%f g:%g%g %ﬁ?ﬁ?bfljg %%%igs?é%ﬁfléogﬁl%}?%%%grg S’Jr%ﬁ%%i .nd specttc
the data signal line SDA.

In the present embodiment, the single master device 2 is
connected to the N slave devices 3 via the I2C bus
transmission path 4 (see Fig. 3). This allows the single master

10 device 2 to carry out various functions. The present
embodiment is, however, not limited to this. Alternatively, the
electronic device 1 can be configured to include a single slave
device 3.

According to the configuration illustrated in Fig. 3, the

15 N slave devices 3 share the clock signal line SCL and the data
signal line SDA. It follows that the master device 2 has merely
two output terminals for respective of the clock signal line SCL
and the data signal line SDA. It is therefore possible to
decrease the number of output terminals of the mater device 2.

20 Note that, in the present embodiment, the N slave
devices 3 share the single clock signal line SCL and the single
data signal line SDA so that the number of output terminals of
the master device 2 is decreased. However, the present

embodiment is not limited to this. For example, the master

25 device 3 can be connected to each of the N slave devices via a



With the configuration, even in a case where an erroneous value is sampled, due to noise, as slave
address 5 (second device specifying signal) which specifies one of the N slave devices 3 (later described
in detail), the register writing section 9 cannot write data in a register other than the enable/disenable
register 11 of the register group 10, unless each specgi@®data (enable write data) for a corresponding
slave 10 device 3, which has been erroneously specified, is written in the enable/disenable register 11 of
the register group- 204t IR Bidia glelieeld sigmPHUS A ePEb amexarepediydsrwPodsibiitgahat each
unique and specific data (enable write data) for a 15 corresponding slave device 3 is written in the
enable/disenable Ye&istér 1 2 &3 register group 10 in the slave device 3 which has been erroneously
specified. With the configuratign, it is therefore possihle to realize an electronic device 1 capable of

preventing malfunction, s‘?ﬁﬁ@ﬁ%@%_ﬁos’sﬁbf@, (ParLg(?& %QWriﬁhé‘Bf%cé}r&{eﬁdL%t%Fﬂ’é.ned With the
configuration, it is (}t%r}%ﬂ:essé%r}/eto “})rrﬁ\gdc?as% s gqa(gl_ ll!)rtlaﬁ é?’g:ﬂ%nrtl é%?% r;ht%céata %grllgl_/lgl]g@lggé and the

clock signal line(s IS"Causes no incredse’in signa?ﬂnes. urther,

according o the canfigyaian \he fRAIeE wTing sedion & wilesdaia n e fegigiar e dhan e

enable/disenable register 11 of the register gro Include the slave device hen, data (disenable

write data) other 3,thap the fﬁ%ct@ HRjgHe AnG SRecile dala (Raghie e sata) g wigen i the

enable/disenable register 11 of the register group 10, via serial data communication. Upon reception of a

disenabling signat frem dbestctinbigck 42, e eghsier writhlg SecHopad RININEits Klata fn a register

other than the 10enable/disenable resister 11 of the register group 10. Therefore, the register writing
section 9 disenables data taae welitarein thellegisier ethertheigthg enable/disenable resister 11 of the

register group 10 for a first time period other than a second time period during which data is written in the
That is, according to the present embodiment, each
10 unique predetermined data (enable write data) is written in an
enable/disenable register 11 of a corresponding one of the N
slave devices 3. The present embodiment is, however, not
limited to this.
The electronic device 1 is configured so that each unique
15 and specific data (enable write data) is written in the
enable/disenable register 11 of the register group 10 included
in a corresponding slave device 3, via serial data
communication. Upon receipt of an enabling signal from the
function block 12, the register writing section 9 can write data
20 in a register other than the enable/disenable register 11 of the
register group 10.
According to the configuration, the register writing

section 9 cannot write data in the register other than the

enable/disenable register 11 of the register group 10 unless



15 register other than the enable/disenable resister 11 of the register group 10. Examples of the first time
period encompass (i) a time period during which data transfer is suspended in the serial data
communication and (ii) a time period of the serial data communication established between the master
20 device 2 and a specific slave device 3, during whic ime period a slave device 3 other than the
specific slave device 3 does not establish the serial data communication with the master device 2.

It is therefore posHibtecdaBalizd aw @ rbonrReddlicedr s daptbid ofpréte ftfHg possiiétéadbneous
writing during the - 3 1 - first time period other than the second time period during which data is written in
the register other Maihe Bidbifg/dissiaphlg resrtiers bl t1od fdiistsr ey B RidRidk8-in the slave
device 3. 5In a case of the canfiguration illustrated in Fig. 3, an output section for outputting a data signal

and a clock signal is reali?adtby, 13F exaTHiE ARIPER colfddr dEVicd ordSSpelt Bidifi déWice whose

output impedance is relatlvglgl hlglpé This causes the o Blét %%ctlon.to be suscleap‘ygle t floise. In view of

10 the circumstaneclérs?ri]teig posé’i 3% éﬁitéﬁ‘@“ é)r%‘l% gy the configrhcr)éﬁgh which fs em% oyéa $ the present

embodirgent and which,ean preyent maltupclion cased Prlting of an grianeaus Kalyg AR ilustrated in
i 1 de@in the s

Figs. 1 and 2, the'tfunction block Inc i ve device 3 carries out a function of supplying

an enabling signal oy disnabling sjgael fods cecistey veringsegtion.&. Thgbiiiop:blogle 12 further
carries out, for example, a function of driving a liquid crystal display circuit, an imaging circuit including a
CCD circuit, a 20sPeAieRNVerting SR fpdier memary Cgcqiéggg‘,{bas 8RREPROM: the
enable/disenable register 11 of the register group 10, unless
each specific data (enable write data) for a corresponding slave
10 device 3, which has been erroneously specified, is written in
the enable/disenable register 11 of the register group 10 of the
slave device 3.
Thus, there is an extremely low possibility that each
unique and specific data (enable write data) for a
15 corresponding  slave device 3 is  written in the
enable/disenable register 11 of the register group 10 in the
slave device 3 which has been erroneously specified. With the
configuration, it is therefore possible to realize an electronic
device 1 capable of preventing malfunction, as much as
20 possible, caused by writing of an erroneous value.
With the configuration, it is unnecessary to provide a
signal line other than the data signal line(s) SDA and the clock
signal line(s) SCL. This causes no increase in the number of

signal lines.



The following description will discuss, with reference to Figs. 4 and 5, a write sequence and a
transmission protocol which are employed by the electronic device 1. -3 2 - Fig. 4 is a view
illustrating a write sequence employed by a serial data communication method of the electronic device 1.
The electronic device 1 is configured to identify a slave gevice 3 of the N slave devices 3 which
establishes serial data 5 communication with the master device 2 based on slave address (A) (first data)
which is sent, via the serfabdakecomnaasiedion, fiom the neeediguviebioto thE M slagésdévices 3. The
slave address (A) specifies the slave device 3 (specifies a device with which the master device 2
establishes 10the"seiiaNgateSSitufcion s Suldittel N dBGe tRYISd8 . otheastinatraté®in Fig. 4, a
stage, which enables data to be wrjtten in the register gther than the enable/disenable register 11 of the
register group 105A-RI§fitt SeBGETERMGTEI Y Het Bie FHiR (G&vRP Rs ]nQaH%‘i}bl%Fﬁl) the slave
15 address (A), (ii)neg ble/ isenaCEIe rggis\,igrlagg?ss d%a ﬁ%l(secotgld data) which s ec@)fliqes where the

enable/disenablelregls &r 1 is5n ﬁ‘élregister group f.]Uq n Wiite (fat‘évf )e(t tdHath . {0 be written in

the enatge/disene{tﬂ%1 ﬁegﬁéere%l]cl}v’v%i%q c\%/&dlgsg;\l/g %r%%gﬁ gn&%%%agq%%%%ﬁ% lattg (?ﬁ%j?\grite 20data)

for a corresponding slave device stage w ata is written in the register o an the

enable/disenable fggisten 11,0 the registen gropR 40 s ie yuliesequence gmpjpyedday the electronic
device 1, is made up of (i) slave address (D) (first data) identical to the 25slave address (A), (ii) address
data (E) (fifth datg)rwhigh10, via serial data communication. Upon reception of a
disenabling signal from the function block 12, the register
writing section 9 cannot write data in a register other than the
10 enable/disenable resister 11 of the register group 10.
Therefore, the register writing section 9 disenables data
to be written in the register other than the enable/disenable
resister 11 of the register group 10 for a first time period other
than a second time period during which data is written in the
15 register other than the enable/disenable resister 11 of the
register group 10. Examples of the first time period encompass
(i) a time period during which data transfer is suspended in
the serial data communication and (ii) a time period of the
serial data communication established between the master
20 device 2 and a specific slave device 3, during which time
period a slave device 3 other than the specific slave device 3
does not establish the serial data communication with the
master device 2.
It is therefore possible to realize an electronic device 1

25 capable of preventing possible erroneous writing during the



- 3 3 - specifies where the register other than the enable/disenable register 11 is in the register group 10,
and (iii) write data (F) (sixth data) to be written in the register other than the enable/disenable register 11
of the register group 10. 5 A stage, which disenables data to be written in the register other than the
enable/disenable register 11 of the register group 10 i8 the-write sequence employed by the electronic
device 1, is made up of (i) slave address (G) (first data) identical to each of the slave address (A) and the
slave 10 addresS{Dt (if) @rfalids/sisshatib eagithetadtiessearH) (seronaaded whithi Bgecifies where
the enable/disenable register 11 is in the register group 10 and is identical to the enable/disenable
register address fabd ¢8), SHiteHi) Wwrite"dAtAqD (fdtrthtifa) 19EERTR 0 BéRFTted iRihe éR&0Ie disenable
15 register 11 and will serve as data (djsenable write data]aother than the specific data (enable write

data).  Note tiFASRYHEALLAAT BRMEOEMERS Gitferert ad@leddss aFEHKigheSTOTHS 1

enable/disenable.regist%rs 811 of tge relsépecti e N slage devices 3. 20That is, according to the N slave
. inclu 1n the sldve device o. . . . .
devices 3, each unique address is assigned 10 a corresponding enable/disenable register 11. With

the confjguration, (1) slav?nadadrgg%?(i?) dilaqglrg Oolfl ﬁ% J}g}e?%lgl%/gis&pﬁgﬁ g%g_i%teirnl%,i%nds(Hg %évrite data

S
which is 25to be written in the enable/disenable regi 1 and will serve - as Specific data (enable

write data), are egch URjgUE-Lo ASPHEERANEINGPNE LLINENSIVEABVIEER 3 c10ENSGRUSESs a further

reduction in possibility that data can be erroneously written in an unintended slave device 3,
is realized by, for example, an open collector device or an open

drain device whose output impedance is relatively high. This
causes the output section to be susceptible to noise. In view of
10 the circumstances, it is possible to suitably employ the
configuration which is employed in the present embodiment
and which can prevent malfunction caused by writing of an
erroneous value.
As illustrated in Figs. 1 and 2, the function block 12
15 included in the slave device 3 carries out a function of
supplying an enabling signal or a disenabling signal to the
register writing section 9. The function block 12 further
carries out, for example, a function of driving a liquid crystal
display circuit, an imaging circuit including a CCD circuit, a
20 D/A converting circuit, and/or a memory circuit such as an
EEPROM.
The following description will discuss, with reference to
Figs. 4 and 5, a write sequence and a transmission protocol

which are employed by the electronic device 1.



5 even in a case where (i) an erroneous value is sampled as a slave address due to noise and (ii) the
unintended slave device 3 is identified. This is because (i) address of an enable/disenable register 1 1 of
an intended slave device 3 is different from that of an enable/disenable register 11 of the 10 unintended
slave device 3 and (ii) specific data of the intended sl&/@ device 3 is different from that of the unintended
slave device 2. It is therefore possible to realize the electronic device 1 capable of preventing malfunction,
as much as possible, cadSet Byiwritifgeor ah e bhrbussvalie it s g a5 Brecgiewnimerathg v
transmission protocol example employed by the electronic device 1. (a) of Fig. 5 corresponds to the
stage which enabfes 8 BEAWTRIBITIE tedide P dikhet ish dhd BRaplefditendbl€ fédReel 11 of the
register group 10 illustrated in Fig. 4. 20 In a case where the master device 2 establishes communication

with a slave device 3, the' Mastef GEVRIRLS SHotAaSirdt Bhiafdi8aHia8 (e HREME DR FHhSmission path

4. In order to o%tai ch_a right, the master device 2 25issue d transmi start condition,
as illustrated in (a($%¥19§ °£.§H§ lﬁlhlss %gﬁ lgf;egéﬁ?esvgd %)f/% %:%%ﬁs?nsgf %Lljt{/é aggeesltes\?(eﬁlgfﬁstﬁ?éel%ta signal line

SDA to ge switch%g lflg%raélﬁ(;?atpl &.ﬁw W@Et@%igta}'ﬁig%gigh &I%% (l:oeckQSnggl I'éncg So%lﬁ.réq agase where

data is written in the' s vice 3 from he master device 2, the master device st transmits, to the

siave device 3, (g siart confrian: £ rhiksleya adsiress (& which idenifies.ane of the Mosave
devices 3, and (iii) a 1-bit write signal (Low signal) (see (a) of Fig. 5).
communication, from the master device 2 to the N slave
devices 3. The slave address (A) specifies the slave device 3
(specifies a device with which the master device 2 establishes
10 the serial data communication) out of the N slave devices 3.

As illustrated in Fig. 4, a stage, which enables data to be
written in the register other than the enable/disenable
register 11 of the register group 10 in the write sequence
employed by the electronic device 1, is made up of (i) the slave

15 address (A), (ii) enable/disenable register address data (B)
(second data) which specifies where the enable/disenable
register 11 is in the register group 10, and (iii) write data (C)
(third data), to be written in the enable/disenable register 11,
which will serve as each unique and specific data (enable write
20 data) for a corresponding slave device 3.

A stage where data is written in the register other than
the enable/disenable register 11 of the register group 10 in
the write sequence employed by the electronic device 1, is
made up of (i) slave address (D) (first data) identical to the

25 slave address (A), (ii) address data (E) (fifth data) which



An 12C reception section 18 of the slave device 3 receives 10 the data from the master device 2, via a
bidirectional buffer 13 and a noise removing and synchronizing section 15 of the slave device 3 (see Fig.
1). In a case where the slave device 3 is ready to receive, it (i) receives 8-bit enable/disenable
register address data (B) 15 and 8-bit write data (C) 8hile notifying the master device 2 of "ACK" at a
timing illustrated in (a) of Fig. 5 and (ii) writes the 8-bit write data (C) at corresponding address of an
enable/disenable $gistéies] wiereyishe diogis 10r Fddres-tinamailerdisarrdble fdgrsteradeldress data (B)
is unique to a 20 corresponding slave device 3, and specifies where the enable/disenable register 11 is in
the register groug” $6151fd sldit Writd ddis ((9g&stBedhAtidh Hlthe BRabidibieenbnI6 AdgistE 11, and will
serve as specific data unique to the slave device 3. - 36 - In a case where the slave device 3 could

not receive the ddt 5t rafiRd "NACR® 13k (fifstdPddiiGe 38 8555 ndtRFthehatertBvice 2 of a

defect of data trarésfgr. Isge(fﬁ%a” whe rs(laa\{% de%viﬁ 30?6‘:[’]1%0“ tlg rrrmast%r 5 dfgice 2 of the "NACK" by
causing the bidirectional BUter 0 ﬁaveghlgth impedance St tREWinth Bt 81 E clock signal. According

to the present embodimegtagr% case) \%I]%qe one. 8{1@81'%' Ssl?{/gtge\gge ?étrv%@?[;ﬁg%"'\%@(:ﬁ; é'ndicating
n es and (D), iti

that the dne of the N slave devices 3 could hot receive t ave 10 address (A , It'is not possible

to write data in a E%%?é%Pthﬁrﬁg‘?ﬂtﬁ‘{‘a‘?ﬁaﬁ{%/déﬁ‘?ﬁﬂl?@/@ﬂé%tﬁéiﬁeofr% Edister groupslQip.the one of
the N slave devices 3. According to the present embodiment, in a case where the master device 2
receives, from ongegfithe N slaye fgevieesi3 the write sequence employed by the
electronic device 1, is made up of (i) slave address (G) (first
data) identical to each of the slave address (A) and the slave
10 address (D), (ii) enable/disenable register address data (H)
(second data) which specifies where the enable/disenable
register 11 is in the register group 10 and is identical to the
enable/disenable register address data (B), and (iii) write data
(I) (fourth data) which is to be written in the enable disenable
15 register 11 and will serve as data (disenable write data) other
than the specific data (enable write data).
Note that, in the present embodiment, different
addresses are assigned to the enable/disenable registers 11 of
the respective N slave devices 3.
20 That is, according to the N slave devices 3, each unique
address is assigned to a corresponding enable/disenable
register 11.
With the configuration, (i) slave address, (ii) address of
an enable/disenable register 11, and (iii) write data which is

25 to be written in the enable/disenable register 11 and will serve



15 which is specified by slave address (A), (D) and (G), "NACK" indicating that the one of the N slave
devices 3 could not receive the slave address (A), (D) and (G), the master device 2 retransmits the slave
address (A), (D) and (G) to the one of the N slave devices 3. 20With the configuration, in one of the N
slave devices 3 which has recognized the slave addrezsi(A) and (D), data can be written in a register
other than an enable/disenable register 11 of a register group 10, In contrast, in one of the N slave
devices 3 which e indpPeidimizéakhe dave hddrassi(r) data).amd ¢D)f alakn emifbebe Written in a
register other than an enable/disenable reqister 11 of a register group 10. More specifically, for
example, in a caseOWhes® tahiBstenrdeth edbsianes deNafaat2 communication with a 5 specific
one of the N slave devices 3, data cannot he written in a re(t;jster,other than an enaple/disenable register
of a register group 10 in &40 SFARSF iRe! 3 bIRETHGTRSILRBHE BRS BHRE N iR fLdids 3.

It is therefore posg,ie{:)rlle {)oerealize an elei:tronic evicel 10 cag?gltee%f C{)rgv%rlltin% rg%lfun%ti%n caused by

L. CI‘I‘OI’IC‘RH writien 1n an u € ave. 1C . .
writing of an erroneous value. I ﬁ e conﬁgura]tlon, even in acase of ena Ing a’ata to Be written in a

registergther tha@‘g@ qublg/gigggagé%g%%is ﬁr % oggrrgzlgiesg)q{ r\ggﬁuleo 'gcléjg d ipe%sgaé/e device 3, 15
int [

it is possible to disenable the data to be writt e register other than the ena ferdisenable register 11

of the register grayp inelyded iy tha glave, deyice 3 WhiGhisametIREAIPEE dheslave address (A) and (D).

It is therefore possible to prevent a state, where data can be written, from being kept. This 20 makes it
possible to realizggan glectygrig depdee 1 capable of preyenting enalfynctign gased by wvriting of an

erroneous value. According to the slave device 3, (i) "ACK" or "NACK" is issued on the basis of a
determination, madgabyi éheiidenable register 11 of an intended slave device 3 is
different from that of an enable/disenable register 11 of the

10 unintended slave device 3 and (ii) specific data of the intended
slave device 3 is different from that of the unintended slave
device 2. It is therefore possible to realize the electronic device
1 capable of preventing malfunction, as much as possible,
caused by writing of an erroneous value.

15 Fig. 5 is a view illustrating a transmission protocol
example employed by the electronic device 1.

(a) of Fig. 5 corresponds to the stage which enables data
to be written in a register other than the enable/disenable
register 11 of the register group 10 illustrated in Fig. 4.

20 In a case where the master device 2 establishes
communication with a slave device 3, the master device 2
should first obtain a right to use the I12C bus transmission
path 4.

In order to obtain such a right, the master device 2

25 issues and transmits a start condition, as illustrated in (a) of



25control section 17, as to whether or not the 12C reception - 3 8 - section 18 has properly received data
and (ii) the "ACK" or "NACK" is transmitted to the 12C section 6 of the master device 2, via the noise
removing and synchronizing section 15 and the bidirectional buffer 13 (see Fig. 1). 5(b) of Fig. 5
corresponds to the stage where data is written in the r@dister other than the enable/ disenable register 11
of the register group 10 illustrated in Fig. 4. (c) of Fig. 5 corresponds to the stage which disenables
data to be writtenHaghe>rediBicr 68ver fean eid evadldry10alisenuble regidreed 1l of tleakdister group 10
illustrated in Fig. 4. Note that (i) a transmission method carried out in a case where the master device
2 writes, in a slave Hevidd g el FELS (B9, Radrosit aladElr amt Wigddiea FOWuhidhike 15
illustrated in (b) of Fig. 5 and (ii) a transmissign method carried out in a case where the master device 2

writes, in a slave B3R 1AVe BiRRedL a5 a0br&d8 B4t HRE a7d Write data (1) which are illustrated in

(c) of Fig. 5, are identical to that illustrated in ((%g of Fig}. 5 Ther.eforﬁ,edgrsc‘r]igti(?ns.of tlgetzgtransmission

methods are omitted. I%ﬁe?%ﬁ%hw ata ?réins 3rlcsomfﬂ(ié%éasr} nets ave device Véﬁgpenas ]frrlansmitting of

S & T TR S esooen s g e s
slave device 3, (i) the start condition, (ii) 7-bit slave address
(A) which identifies one of the N slave devices 3, and (iii) a
1-bit write signal (Low signal) (see (a) of Fig. 5).
An I2C reception section 18 of the slave device 3 receives
10 the data from the master device 2, via a bidirectional buffer 13
and a noise removing and synchronizing section 15 of the slave
device 3 (see Fig. 1).
In a case where the slave device 3 is ready to receive, it
(i) receives 8-bit enable/disenable register address data (B)
15 and 8-bit write data (C) while notifying the master device 2 of
“ACK” at a timing illustrated in (a) of Fig. 5 and (ii) writes the
8-bit write data (C) at corresponding address of an
enable/disenable register 11 of a register group 10. Each 8-bit
enable/disenable register address data (B) is unique to a
20 corresponding slave device 3, and specifies where the
enable/disenable register 11 is in the register group 10. The
8-bit write data (C) is to be written in the enable/disenable
register 11, and will serve as specific data unique to the slave

device 3.



-39- Then, the master device 2 issues a stop condition so as to open the 12C bus transmission path
4. This can be achieved by causing a voltage level of the data signal line SDA to be switched from Low to
High while maintaining high the clock 5signal line SCL. Specifically, the CPU 5 issues and transmits
the stop condition. According to the present embodi®ent, in a case where the slave device 3 detects
a start condition, the register 10 writing section 9 is made enable so that the register writing section 9 can
write data in the enable/diBefabies fegidter ¢ 1t betid 2agistavdesug 100 W ¢onerhgie ieaveadd dhere the
slave device 3 detects a stop condition, the register writing section 9 is made disenable so that the
register writing setféA ’@Eéﬁﬁ&sﬁlﬁ\‘frif‘é\l@aﬁ%’r’l tRetBfaBls/aISandBE FSgidteP PiSofHaaEdter group 10.
With the configuration, the register writing section 9 cannat write data in the enable/disenable register 11
during a time periddSrBM stafiée 5t @ &Y ntfitish tPh AR d 58558 start condition (for example,
during the time period du_éin%w ich ﬂata %rﬁlgsfe{ IS suaﬁended seein Fi%h?t) . Ihils thergfqtree possible to

. . CllicC sSlave V1C can mas . .
realize an electronic devicé capa% &of preventing’ma unctionl caiise ye ternal noiea nt illustrated in

E:ﬁdz'e?‘g?rding RiNePressptgrubadimept e nUMRSL YT PRIVRGH P SPEYTIGS-BL fatp. £3ch being
to have high impedance at the ninth bit of a clock signal.
According to the present embodiment, in a case where
one of the N slave devices 3 transmits “NACK” indicating that
the one of the N slave devices 3 could not receive the slave

10 address (A) and (D), it is not possible to write data in a register
other than an enable/disenable register 11 of a register group
10 in the one of the N slave devices 3.

According to the present embodiment, in a case where
the master device 2 receives, from one of the N slave devices 3

15 which is specified by slave address (A), (D) and (G), “NACK”
indicating that the one of the N slave devices 3 could not
receive the slave address (A), (D) and (G), the master device 2
retransmits the slave address (A), (D) and (G) to the one of the
N slave devices 3.

20 With the configuration, in one of the N slave devices 3
which has recognized the slave address (A) and (D), data can
be written in a register other than an enable/disenable
register 11 of a register group 10, In contrast, in one of the N

slave devices 3 which cannot recognize the slave address (A)



- 40 - corresponding slave device 3 and each enabling data to be written in a register other than an

enable /disenable register 11 of a register group 10, is set to be smaller than that of types of data other
than the specific 8-bit data, each disenabling 5data to be written in the register other than the

enable/disenable register 11 of the register group 10. 3 7 This causes reduction in possibility that data

can be written in the register other than the enable/disenable register 11 of the register group 10, even in
a case where (i) @ndo(EHonéatia vaiurns sdnepled diie o Hoige ie séditt datdeemtuaieaden and (i) the

erroneous value is written to the enable/disenable register 11 of the register group 10. It is therefore

possible to realiz& BA BlsdtrHme abite 1egdpgiple b ppdvanif®i ff&FfusERSH asUnuch as possible, caused

by 15writing of an erroneous value. The number of types of the specific 8-bit data can be 1 (one).

Itis

preferable that the specifit 8%6it SREGE LCAHEry 4%, FE2MGh9eviPorokddifel IFiESswithed, at least

twice, 20from hig

h Ie\é%letro | é/vfgve o(ragrpa ?\Aﬂg\s/el gorlhiqhdle gl. Omrl;urtrrllecrglnto%e1J1 it“ig referable that
the specific 8-bit Jatisswitched betwdeh |g?*1 &Vel Shtfiow fedelSh e tioc cyc]Ie of &' ¢lock signal.

By settirg; the Spes%f'écc%pétglgteagfs fjr?équsegggoé{gv%tces 3, data cannot be written in

10

15

20

25

a register other than an enable/disenable register of a register
group 10 in each slave device 3 other than the specific one of
the N slave devices 3.

It is therefore possible to realize an electronic device 1
capable of preventing malfunction caused by writing of an
erroneous value.

With the configuration, even in a case of enabling data
to be written in a register other than an enable/disenable
register 11 of a register group 10 included in a slave device 3,
it is possible to disenable the data to be written in the register
other than the enable/disenable register 11 of the register
group included in the slave device 3 which cannot recognize
the slave address (A) and (D). It is therefore possible to prevent
a state, where data can be written, from being kept. This
makes it possible to realize an electronic device 1 capable of
preventing malfunction caused by writing of an erroneous
value.

According to the slave device 3, (i) “ACK” or “NACK?” is
issued on the basis of a determination, made by the I2C

control section 17, as to whether or not the I2C reception



25is possible to further reduce a possibility that the specific - 41 - 8-bit data becomes identical to an
erroneous value even in a case where the erroneous value is sampled due to noise in serial data
communication. It is preferable to configure the electronic device of the 5 present invention such that the
control section disenables data to be written in the at [@ast part of the storage section other than the first
part, in a case where second specific data different from the first specific data is written in the first part via
the serial data coRfritiiéntibf. Dekcdording byt esifigdratishafcredafplet data sGitterrin the at
least part of the storage section other than the first part of the storage section included in the second
device. Then, the Chtfrdf sdetidir@isandpre &arths b watshintne af IERAst b bF T <téfsge section
other than the first 15 part, in a case where the second specific data different from the first specific data

is written in the firdt Saft AR L8 RidiTRRYAER AMHCRYBT R T onHAR&S1eC HAR danAdt Hd Witten in the at

least part of the s{)orggre section ttgler hanltge first ;%art oflsahe storage 20 section during a time period

other than a time pleriog %ulrcl)nrbawhléhfoearta IS v{/ﬁ &n'iffthe 4t least part of the storage section other than

the first dg)art. of the stqra fegtfiog,iéqr %X?‘é‘g@?e %;grljlgig ti{%e pl%iog tdéjéigg Méc&d%tgttéaqgfer is
suspended in the serial data commuhication. -4 2 -
written in the register other than the enable/ disenable
register 11 of the register group 10 illustrated in Fig. 4.

(c) of Fig. 5 corresponds to the stage which disenables

data to be written in the register other than the enable/
10 disenable register 11 of the register group 10 illustrated in Fig.
4.

Note that (i) a transmission method carried out in a case
where the master device 2 writes, in a slave device 3, slave
address (D), address data (E), and write data (F) which are

15 illustrated in (b) of Fig. 5 and (ii) a transmission method
carried out in a case where the master device 2 writes, in a
slave device 3, slave address (G), address data (H), and write
data (I) which are illustrated in (c) of Fig. 5, are identical to
that illustrated in (a) of Fig. 5. Therefore, descriptions of the

20 transmission methods are omitted.

After such data transfer completes, the slave device 3
suspends transmitting of “ACK” or “NACK” to the master
device 2. The master device 2 recognizes completion of the

data transfer by recognizing that the slave device 3 has

25 suspended transmitting of “ACK” or “NACK.”



According to the configuration, it is therefore possible to realize an electronic device capable of preventing
possible erroneous writing during the time period other than the time period during which data is written in
the at least part of the 5 storage section other than the first part of the storage section included in the
second device. It is preferable to configure the elexionic device of the present invention such that the
number of types of the first specific data is smaller than that of types of the second 10specific data.
According to the configurbhiem tH& aumBert of tfhsas of tRelfifs spedifit aate rsditdnialige thgn that of
types of the second specific data. That is, according to the configuration, a first 15 possibility that the
control section erf@bRBYaths b Witteh I s &R e ade par Bfthd sldrdgecsatim detEiemad the first part
of the storage section is set lower than a second possibjlity that the control section disenables data to be

written in the at 162%t HAH dFte toAHE 866N Tthf AR stafa iepak diafe SiBrAgE s&ion. It is

therefore possible to.[cezglgg an eIecEgr‘yIc tgoe\ﬁﬁe %a%va}tgﬁeof reventl.r}g rrpal unch_)phgsCrPugE as possible,

... SWItC 0 intal .
caused by writing 3¥erroneous dg%a even in a case where (i t%e erroneogs dlag-ia IS sampl%d due to noise

in serial data 25cQk ni(f ign, E (1) the erroneous data is written in the - 4 3 - first part. This is
becausegthe first %%g%}litﬁsgsgc%\iver than the second possibility.

Specifically, the CPU 5 issues and transmits the stop
condition.
According to the present embodiment, in a case where
the slave device 3 detects a start condition, the register
10 writing section 9 is made enable so that the register writing
section 9 can write data in the enable/disenable register 11 of
the register group 10. In contrast, in a case where the slave
device 3 detects a stop condition, the register writing section 9
is made disenable so that the register writing section 9 cannot
15 write data in the enable/disenable register 11 of the register
group 10.
With the configuration, the register writing section 9
cannot write data in the enable/disenable register 11 during a
time period from issuance of a stop condition to issuance of a
20 start condition (for example, during the time period during
which data transfer is suspended (see in Fig. 7)). It is therefore
possible to realize an electronic device 1 capable of preventing
malfunction caused by external noise nl illustrated in Fig. 7.
According to the present embodiment, the number of

25 types of specific 8-bit data, each being unique to a



It is preferable to configure the electronic device of the present invention such that the number of types of
the first 5 specific data is 1 (one). According to the configuration, the number of types of the first
specific data is 1 (one). It is therefore possible to realize an electronic device capable of preventing
malfunction, as much as possible, caused by writing of @reneous data even 10 in a case where (i) the
erroneous data is sampled due to noise in serial data communication and (ii) the erroneous data is written
in the first part. THiglis&HeanSH R fifst Posdibiligds Furtied |Reead er idiersrabid 2o tonhgure the
electronic device of the 15 present invention such that the first specific data is binary data of high level or
low level, and is SWAtHEE APieadiaRicdefiont hfgh IBAMG R RYBILEY HbPE RAPE a8 HERlevel. It
is preferable to configure the electronic device of the present invention such that the first specific data is

switched 20 betweb? hiyH f&/SITAABHNBVE o & $fdckocP eS8 &gk s AR S IRRED the second

device from the first device via the Lobck signal line. . .. Agcqrding to the configuration, the first specific
data is data Whicr?%%\%éaly%ﬁé%e% ae?wﬁéﬁ hsléll*(ue Fel\% a%a gtw aee\l;%e‘il.’ -efllcn-h Hl?te irslgill']t?relrlé]fgre possible

to furtheg reduce H]gtgosstigilitybtgat %?ifti%tla?pe?ri{ic dﬁqg belcggzlgi eigent(gc&l (o) ergnequs gl%a evenin a

case where the erroneous data is sampled due to noise in ser ata communication. 5It Is preferable to

configure the eledlionis épvisecal 419 Presert ipyeniopsua ek 1eciontalgsctign enables the data to
be written in the first part, upon receipt of a command to start the serial data communication from the first
device, and the control seqii disgRakIesdhe daiado ie WHkeAIG that data can be
written in the register other than the enable/disenable
register 11 of the register group 10, even in a case where (i) an
10 erroneous value is sampled due to noise in serial data
communication and (ii) the erroneous value is written to the
enable/disenable register 11 of the register group 10. It is
therefore possible to realize an electronic device 1 capable of
preventing malfunction, as much as possible, caused by
15 writing of an erroneous value.
The number of types of the specific 8-bit data can be 1
(one).
It is preferable that the specific 8-bit data is a binary
data, i.e., high level or low level and is switched, at least twice,
20 from high level to low level or from low level to high level.
Furthermore, it is preferable that the specific 8-bit data
is switched between high level and low level on a clock cycle of
a clock signal.

By setting the specific 8-bit data as described above, it

25 is possible to further reduce a possibility that the specific



10 first part, upon receipt of a command to stop the serial data communication from the first device.
According to the configuration, the control section enables the data to be written in the first part when the
second device detects the command (start condition) to start the serial 15 data communication, and the
control section disenables the data to be written in thefitstpart when the second device detects the
command (stop condition) to stop the serial data communication. It is therefore impossible to write data in
the first part 20 dBiriptf adtfrha RaRRIfrof igsuriica bite commanene etbp Hrl uerigvgatai Bommunication
to issuance of a command to start the serial data communication, that is, during a time period during
which data transféRRSUIEBS ded Phis THARELH po¥SibiCtd Pe &iRd BACEle Stfid dlelirESCapable of
preventing 25malfunction caused by external noise. -45 - It is preferable to configure the electronic
device of the prestrtimbEHih SARATHALHALLBNnd device is made up of a plurality of second devices,

and one of the plurality of second vic%?, V\{ith which the fir%dev'ice gstablisrgas the serial data 5
. . . AT 1S gre craple coniti u&‘% 1€ €lECLIONI1C. CVI’ICﬁ-Cf1 € .
communication, is specified in accordance with a’secénd device specifying sighal which (1) 1S transmitted,

via the serial date.coruuniegtion, fiam te fist deviee dodne plually ol serond devigesiand (i) specifies
(0]

the one of the plurality of second devices. ccording to the configuration, the second device specifying

signal for specifyigg fhe @, of i plurlity, of secapd deyices, With whieh the,first deyice; gsfablishes the

serial data communication, is transmitted, via the serial data communication, from the first device to the
plurality of second +1% avieas.tih is thesef &ﬂ?%ﬂblﬁ $Q sRalize &k elect e gg\éismwi%mg increase in

the number of signal lines, which is capable of preventing malfunction caused by writing of erroneous
data. different from the first specific data is written in the first part
via the serial data communication.

10 According to the configuration, for example, data is
written in the at least part of the storage section other than
the first part of the storage section included in the second
device. Then, the control section disenables data to be written
in the at least part of the storage section other than the first

15 part, in a case where the second specific data different from
the first specific data is written in the first part via the serial
data communication.

Therefore, data cannot be written in the at least part of
the storage section other than the first part of the storage

20 section during a time period other than a time period during
which data is written in the at least part of the storage section
other than the first part of the storage section, for example,
during a time period during which data transfer is suspended

in the serial data communication.



Further, according to the configuration, even in a case 20 where a second device, with which the first
device does not establish the serial data communication, erroneously receives the second device
specifying signal due to noise, data cannot be written in at least a part of a storage section other than a
first part of the storage section of the second device, with 25which the first device does not establish the
serial data - 4 6 - communication, unless the first specific data is written to the first part of the storage
section of the second deW€€sowrhnvghich the frendigiteaddes nit tstHbfisk thesspaid&ttedcommunication.
It is therefore possible to realize an electronic 5 device capable of preventing malfunction caused by
writing of erroneclRedéts. an |els pisRrdbleds Eifigtfd thelsletiroRicdeRdd S tRPSERSt invention
such that the second device is made up of a plurality of second devices, and the control section

disenables 10 th& A1 ¢6BE WA (AL Bt eadti5ali B he SHaPLh® EB&fon bkt hart tHeSfirst part of

the storage sectioné iri10ads %orr}d devi ?C\/ig{h%sé(at gecsor‘lgrggvi%e lslg)etﬂég/igq in gg][is no rgi:qt%neizable, the
second device sp@ci ng signa?&) %’elng ransmit*ed, via IEI‘%e serial data commurﬁcatlon, from the first 15

device tg the plurgliy,gf.second deyien and (i) snaeivina s one of telalivear seeong devices

. n i
According to the confrlg ation, in a second device whose second device specifyirg S|gnallls recognizable,

data can be writtgn | gl;least pat of a&-5t91agessaatQN other than a first 20 part of the storage section

included in the second device whose second device specifying signal is recognizable. In contrast, in a
second device whose se¢pnd gad¢e sPeriiinacsignal (g0t FRCQIRIZ BRI [dalReca0R0% ba Miitten in at

least part of a storage section other than a first part of the storage section - 4 7 -
present invention such that the number of types of the first
specific data is smaller than that of types of the second
10 specific data.

According to the configuration, the number of types of
the first specific data is set smaller than that of types of the
second specific data.

That is, according to the configuration, a first

15 possibility that the control section enables data to be written
in the at least part of the storage section other than the first
part of the storage section is set lower than a second
possibility that the control section disenables data to be
written in the at least part of the storage section other than

20 the first part of the storage section.

It is therefore possible to realize an electronic device
capable of preventing malfunction, as much as possible,
caused by writing of erroneous data even in a case where (i)
the erroneous data is sampled due to noise in serial data

25 communication and (ii) the erroneous data is written in the



included in the second device whose second device specifying signal is not recognizable. Therefore,
for example, in a case where the first device is in the serial data communication with a specific second
device 5 of the plurality of second devices, data cannot be written in at least part of a storage section
other than a first part of the storage section included ia &second device other than the specific second
device of the plurality of second devices. It is therefore possible to realize an electronic device 10
capable of prevediingtrd@funclibhscasideeroyweitifecofisrbiuisi BatEY is setthew eicddraing to the
configuration, even in a case where a control section enables data to be written in at least part of a
storage section otk et P paRiSithE storage 15 section included in a second device which cannot
recognize the second device specifying signal, it is possible to disenable the data to be written in the at

least part in the second déviSePR T ThBRIOrED SRS LT Srdn CATATE MfeftE YEES &h YeSwritten, from

being kept. This makes it Possible to realize nt%fo el? tronic device c?ptable of(g){eventipg malfunction

caused by Writingporfe rrohedus %gt%.on 1% pre 8rtab e onc%rrﬁigﬁFe Me'eREFohic ta%%icé S’ftthe present

invention such that th .@J rag of. eqo devices share the data signal line and the clock signal line. - 4
8 - Agccording%tg%ﬁel cgn |g¥1?at1|%n, tﬁc(e;rbi'rality of second devices share the data signal line and the

clock signal line. It foIIowgy@)tIIngfgsrtgeMilqg Qgﬁpﬂg{ﬁl)é%ou{@}g tﬁ@;{p@gfqﬁqmiv&of the data

signal line and the clock signal line.”5 It is therefore possible to decrease the number of output terminals
of the first devicethe fibEthespidAK(ase ot the configyration; an UpLE AN far Mutpuiting a data

signal and a clock signal is realized by, for example, an open collector device or an open
realize an electronic device capable of preventing malfunction,
as much as possible, caused by writing of erroneous data even
10 in a case where (i) the erroneous data is sampled due to noise
in serial data communication and (ii) the erroneous data is
written in the first part. This is because the first possibility is
further lowered.
It is preferable to configure the electronic device of the
15 present invention such that the first specific data is binary
data of high level or low level, and is switched, at least twice,
from high level to low level or from low level to high level.
It is preferable to configure the electronic device of the
present invention such that the first specific data is switched
20 between high level and low level on a clock cycle of a clock
signal transmitted to the second device from the first device
via the clock signal line.

According to the configuration, the first specific data is

data which minutely changes between high level and low level.



10 drain device whose output impedance is relatively high. This causes the output section to be
susceptible to noise. In view of the circumstances, it is possible to suitably employ the configuration of the
present invention, which can prevent malfunction caused by writing of erroneous value data. 15 Itis
preferable to configure the electronic device of the present-invention such that each first specific data is
unique to a corresponding one of the plurality of second devices. According to the configuration, the
first specific data is differbnt frdd e eeedpeEiée foahivthbesetodd devideecop 20 plifility of

second devices. Therefore, (i) the each first specific data and (ii) each second device specifying signal
which identifies ohBaf fheepiiiality R SHd6ridadey s areaimigiidtt G2dotPespbABIREG OREl8ftthe plurality of
second devices. -4 9 - This causes a further reduction in possibility that data can be erroneously

written in at least PAToFR sPoraf8 Se¥ibTr St thah 2 RSP Bart DfiRe HortfyR BeEortEIufed in an

unintended second device, even ir11 case where (i) erroneous 5 data is sampled as a second device
e . . 801%6 11N. S€ril af a comm dC&thla. . .. . . e
specifying signal dueto noise and (ii) the unintended second device is identified. This is because specific

data of the intended secqnd deyiog s I At of g niniendest secend devige,f o therefore

possible to realize an electronit device capable of reventing maltunction, as much as possible,

caused by writing (f &ILOEQUS 88iAon sk EnPTEiEralR Lo configyie the glsatrania gevicq pithe present

invention such that each first part is unique to a corresponding one of the plurality of second devices. 15
According to the eopfiguiipnytbe: fiest park aftherstorpaetsachomnis diftarenitirameeig sreead device to

another second device of the plurality of second devices. Therefore, (1) the each first part and (ii) the
each second devige spaeifyingesignalavhicht Wendifies oie ohthe Plurality @he first device,
and the control section disenables the data to be written in the
10 first part, upon receipt of a command to stop the serial data
communication from the first device.

According to the configuration, the control section
enables the data to be written in the first part when the second
device detects the command (start condition) to start the serial

15 data communication, and the control section disenables the
data to be written in the first part when the second device
detects the command (stop condition) to stop the serial data
communication.

It is therefore impossible to write data in the first part

20 during a time period from issuance of a command to stop the
serial data communication to issuance of a command to start
the serial data communication, that is, during a time period
during which data transfer is suspended. This makes it
possible to realize an electronic device capable of preventing

25 malfunction caused by external noise.



20 second devices are peculiar to a corresponding one of the plurality of second devices. This causes
a further reduction in possibility that data can be erroneously written in at least part of a storage section
other than a first part of the storage section included in an 25unintended second device, even in a case
where (i) erroneous - 5 0 - data is sampled as a secontd levice specifying signal due to noise and (ii) the
unintended second device is identified. This is because the first part of the storage section included in the
unintended second devidé issdiffeeént frohe that o & lgage t B sedwst ivarideddi i@ interidled second
device. It is therefore possible to realize an electronic device capable of preventing malfunction, as much
as possible, causBBLRAHY 6MEidRedUS Bathat the seqaradideidnfc Feadst e Hedent invention
can 10 suitably apfly I2C serial data communication. It is preferable that in a serial data

communication mRtHEE S8 hREEARMARELHE Ha BB EoMrBGicAEd YA HREDGHA line and

the clock signal line, contains.. (i) the enabli ﬁata in.the. serial cammuynication.method; (i) 15 the
it data; () the SEZ0RG et hd U Bt WG et ROt TEHR At SALH of the i

data. e, second gt A0 1 [ih de disenabiing dataa e wilien mheet pagtparhgiher than the

first part of the storage section. at in the serial data communication method of the

present invention aiigr the enanling datals yagsmitad, yviling datas fragsmyiied:ydhichyyyiting data

contains (i) the first data, (ii) fifth data which specifies the part other than the first part in the storage
section, and (Hi) gesixth-dakaie hewritien inctRapam ethrer dhaddhrbirsidpan ©f plurality of

second devices and (ii) specifies the one of the plurality of
second devices.

10 According to the configuration, the second device
specifying signal for specifying the one of the plurality of
second devices, with which the first device establishes the
serial data communication, is transmitted, via the serial data
communication, from the first device to the plurality of second

15 devices. It is therefore possible to realize an electronic device,
with no increase in the number of signal lines, which is
capable of preventing malfunction caused by writing of
erroneous data.

Further, according to the configuration, even in a case

20 where a second device, with which the first device does not
establish the serial data communication, erroneously receives
the second device specifying signal due to noise, data cannot
be written in at least a part of a storage section other than a
first part of the storage section of the second device, with

25 which the first device does not establish the serial data



- 51 - the storage section, and after the writing data is transmitted, the first data, the second data, and the
fourth data are transmitted. According to the method, it is possible to disenable data 5 to be written in the
at least part other than the first part of the storage section after writing data in the at least part other than
the first part of the storage section. It is therefore pagsible to disenable data to be written in the at
least part other than the first part of the storage section 10 during a time period other than a time period
during which datecigtwhtien inaeoa lazsl past brefithah smefidt patadhthe sworatrséetibASuch as (i) a
time period during which data transfer is suspended in the serial data communication or (ii) a time period
of the serial data H&mnBHEALOh R8bFIER 2 BEMIERR tINd hBSte BiE0RE 23 GSspdtifil slave device
3, during which time period a slave device 3 other than the specific slave device 3 does not establish the
serial data commUtiic&tontRith HEShadeY fi&idtes STHRRfofeS BoRbitthg 18 the Afdfhodd /18 possible to

20 prevent possible erroneaus \{\{rétinglgturin the t}me periodi%tper than the time p rioqldurilncg which data

is written in the af I%%rls]inp%rr]tlgt%er than the ws?f)%r%?tﬁg g oragjeets?e(r:ﬁgn}ze ahfe %?esgrrft Ivention is

ot mtad o e G0 AR SFEITEH By U e By sl
erroneous data.

It is preferable to configure the electronic device of the
present invention such that the second device is made up of a
plurality of second devices, and the control section disenables

10 the data to be written in the at least part of the storage section
other than the first part of the storage section, in a second
device whose second device specifying signal is not
recognizable, the second device specifying signal (i) being
transmitted, via the serial data communication, from the first

15 device to the plurality of second devices and (ii) specifying the
one of the plurality of second devices.

According to the configuration, in a second device whose
second device specifying signal is recognizable, data can be
written in at least part of a storage section other than a first

20 part of the storage section included in the second device whose
second device specifying signal is recognizable. In contrast, in
a second device whose second device specifying signal is not
recognizable, data cannot be written in at least part of a

storage section other than a first part of the storage section



an embodiment derived from a proper combination of technical means disclosed in different embodiments
is encompassed in the technical scope of the present invention. 5Industrial Applicability The present
invention is applicable to an electronic device including a master device and a slave device which
establish serial data communication with each other. XOReference Signs List 1: electronic device 2:
master device (first device) 3: slave device (second device) 4: 12C bus transmission path 159: register
writing section (cénebhskadion) tlve ragistarGréapictorahe sectionpnd: énuite/ disenshiénggister (first
part of the storage section) 12: function block (control section) 20SDA: data signal line
signal is not recognizable.
Therefore, for example, in a case where the first device is
in the serial data communication with a specific second device
5 of the plurality of second devices, data cannot be written in at
least part of a storage section other than a first part of the
storage section included in a second device other than the
specific second device of the plurality of second devices.
It is therefore possible to realize an electronic device
10 capable of preventing malfunction caused by writing of
erroneous data.
Further, according to the configuration, even in a case
where a control section enables data to be written in at least
part of a storage section other than a first part of the storage
15 section included in a second device which cannot recognize
the second device specifying signal, it is possible to disenable
the data to be written in the at least part in the second device.
It is therefore possible to prevent a state, where data can be
written, from being kept. This makes it possible to realize an
20 electronic device capable of preventing malfunction caused by
writing of erroneous data.
It is preferable to configure the electronic device of the

present invention such that the plurality of second devices

share the data signal line and the clock signal line.



SCL: clock signal line -5 3 - Claims Claim 1 An electronic device including: a first device; and 5a second
device including a storage section and a control section, the first device and the second device
establishing serial data communication with each other via a data signal line and a clock signal line, 10the
control section enabling data to be written in at least parg of the storage section other than a first part of
the storage section, in a case where first specific data is written in the first part via the serial data
communication. 15Claim&ccording to the configuration, the plurality of second
devices share the data signal line and the clock signal line. It
follows that the first device has merely two output terminals
for respective of the data signal line and the clock signal line.
5 It is therefore possible to decrease the number of output
terminals of the first device.
Further, in a case of the configuration, an output
section for outputting a data signal and a clock signal is
realized by, for example, an open collector device or an open
10 drain device whose output impedance is relatively high. This
causes the output section to be susceptible to noise. In view of
the circumstances, it is possible to suitably employ the
configuration of the present invention, which can prevent
malfunction caused by writing of erroneous value data.
15 It is preferable to configure the electronic device of the
present invention such that each first specific data is unique
to a corresponding one of the plurality of second devices.
According to the configuration, the first specific data is
different from one second device to another second device of
20 the plurality of second devices.
Therefore, (i) the each first specific data and (ii) each
second device specifying signal which identifies one of the

plurality of second devices are unique to a corresponding one

of the plurality of second devices.



The electronic device as set forth in claim 1, wherein: the control section disenables data to be
written in the at least part of the storage section other than the first part, in a case where second specific
data different from the first 20specific data is written in the first part via the serial data communication.
Claim 3 The electronic device as set forth in claim 2, wherein: -5 4 - the number of types of the first
specific data is smaller than that of types of the second specific data. Claim 4 5The electronic device as
set forth in any one of claifss] eai@agh 3, Whetbiar thedHaaibenof Bty pesef tHéifiFst Sadcifie taita is 1 (one).

can be erroneously written in at least part of a storage section
other than a first part of the storage section included in an
unintended second device, even in a case where (i) erroneous
5 data is sampled as a second device specifying signal due to
noise and (ii) the unintended second device is identified. This
is because specific data of the intended second device is
different from that of the unintended second device. It is
therefore possible to realize an electronic device capable of

10 preventing malfunction, as much as possible, caused by
writing of erroneous data.

It is preferable to configure the electronic device of the
present invention such that each first part is unique to a
corresponding one of the plurality of second devices.

15 According to the configuration, the first part of the
storage section is different from one second device to another
second device of the plurality of second devices.

Therefore, (i) the each first part and (ii) the each second
device specifying signal which identifies one of the plurality of

20 second devices are peculiar to a corresponding one of the
plurality of second devices.

This causes a further reduction in possibility that data
can be erroneously written in at least part of a storage section
other than a first part of the storage section included in an

25 unintended second device, even in a case where (i) erroneous



Claim 5 10The electronic device as set forth in any one of claims 1 through 4, wherein: the first
specific data is binary data of high level or low level, and is switched, at least twice, from high level to low
level or from low level to high level. 15 Claim 6 The electronic device as set forth in claim 5, wherein: the
first specific data is switched between high level and I6wplevel on a clock cycle of a clock signal
transmitted to the 20second device from the first device via the clock signal line. Claim 7 The
electronic device @8 etiRrrimaiy dneofxlsinee 2 thrdayhos, wheeifiying signal due to

noise and (ii) the unintended second device is identified. This
is because the first part of the storage section included in the
unintended second device is different from that of a storage

5 section included in an intended second device. It is therefore
possible to realize an electronic device capable of preventing
malfunction, as much as possible, caused by writing of
erroneous data.

The electronic device of the present invention can

10 suitably apply I12C serial data communication.

It is preferable that in a serial data communication
method of the present invention, data, to be communicated via
the data signal line and the clock signal line, contains: (i) the
enabling data in the serial data communication method; (ii)

15 the first data; (iii) the second data; and (iv) fourth data which
is different from the third data, each of the first data, the
second data, and the fourth data disenabling data to be
written in the at least part other than the first part of the
storage section.

20 It is preferable that in the serial data communication
method of the present invention, after the enabling data is
transmitted, writing data is transmitted, which writing data
contains (i) the first data, (ii) fifth data which specifies the
part other than the first part in the storage section, and (iii)

25 sixth data to be written in the part other than the first part of



the control section enables the data to be written in the first part, upon receipt of a command to start the
serial data communication from the first device, and the control section disenables the data to be
written in 5the first part, upon receipt of a command to stop the serial data communication from the first
device. Claim 8 The electronic device as-sed fbrth in any one of claims 1 10through 7, wherein:
the second device is made up of a plurality of second devices, and one of the plurality of second
devices, with whiéh ¢he firspgevrecdsebligHed thét seridh elater tomedradation tisa 15 Bpétfidd in
accordance with a second device specifying signal which (i) is transmitted, via the serial data
communication, fi&if tHérfiist dedRe tbRe PREAMY oSt PdicER anfPHY ERedfd€thd $he of the

plurality of secong?lirdevices,. 20Claim 9 The electronic device as set forth in any one of claims 1
.ans

through 8, wherein: Hd 'Stond device is made up of a plurality of second devices, and
According to the method, it is possible to disenable data
5 to be written in the at least part other than the first part of the
storage section after writing data in the at least part other
than the first part of the storage section.
It is therefore possible to disenable data to be written in
the at least part other than the first part of the storage section
10 during a time period other than a time period during which
data is written in the at least part other than the first part of
the storage section such as (i) a time period during which data
transfer is suspended in the serial data communication or (ii)
a time period of the serial data communication established
15 between the master device 2 and a specific slave device 3,
during which time period a slave device 3 other than the
specific slave device 3 does not establish the serial data
communication with the master device 2.
Therefore, according to the method, it is possible to
20 prevent possible erroneous writing during the time period
other than the time period during which data is written in the
at least part other than the first part of the storage section.
The present invention is not limited to the description of
the embodiments above, and can therefore be modified by a

25 skilled person in the art within the scope of the claims. Namely,



-56- the control section disenables the data to be written in the at least part of the storage section
other than the first part of the storage section, in a second device whose second device specifying signal
is not recognizable, 5the second device specifying signal (i) being transmitted, via the serial data
communication, from the first device to the plurality ofse&cond devices and (Il) specifying the one of the
plurality of second devices. 10Claim 10 The electronic device as set forth in claim 8 or 9, wherein:
the plurality of seédh@ @dicbisspatedReiga@d Signal finerantthe otk BN, tS-Claieed 1 The
electronic device as set forth in any one of claims 8 through 10, wherein: each first specific data
is unique to a corFB§FAHIAGSSIE 2081 tRe Piffiarnig dr saebRG HBwieds is encompassed in

the technical scope of the present invention.

S Industrial Applicability
The present invention is applicable to an electronic
device including a master device and a slave device which

establish serial data communication with each other.

10 Reference Signs List
1: electronic device
2: master device (first device)
3: slave device (second device)
4: 12C bus transmission path
15 9: register writing section (control section)
10: register group (storage section)
11: enable/ disenable register (first part of the storage
section)
12: function block (control section)
20 SDA: data signal line

SCL: clock signal line



Claim 12 The electronic device as set forth in any one of claims 8 through 11, wherein: -57 -

each first part is unique to a corresponding one of the plurality of second devices. Claim 13 5The
electronic device as set forth in any one of claims 1 through 12, wherein: the serial data communication is
I2C communication. Claim 14 10A serial data commusication method carried out by use of a data signal
line and a clock signal line, wherein: enabling data, which enables data to be written in at least part of
a storage section@tBértRan a first part of the storage section included in a target device with which the

Claim 1
An electronic device including:
a first device; and
5 a second device including a storage section and a
control section,
the first device and the second device establishing serial
data communication with each other via a data signal line and
a clock signal line,
10 the control section enabling data to be written in at least
part of the storage section other than a first part of the storage
section, in a case where first specific data is written in the

first part via the serial data communication.

15 Claim 2
The electronic device as set forth in claim 1, wherein:
the control section disenables data to be written in the
at least part of the storage section other than the first part, in
a case where second specific data different from the first
20 specific data is written in the first part via the serial data

communication.

Claim 3

The electronic device as set forth in claim 2, wherein:



15serial data communication is established via the data signal line and the clock signal line, contains: first
data which specifies the target device; second data which specifies the first part in the storage
section included in a specified target device, and 20third data to be written in the first part of the storage
section. Claim 15 A serial data communication method, gvherein: -5 8 - data, to be communicated
via the data signal line and the clock signal line, contains: () the enabling data in the serial data
communication method reitet ieken of; tyiethefirshgatérst specific data is smaller

than that of types of the second specific data.

Claim 4

5 The electronic device as set forth in any one of claims 1

through 3, wherein:

the number of types of the first specific data is 1 (one).

Claim 5

10 The electronic device as set forth in any one of claims 1

through 4, wherein:

the first specific data is binary data of high level or low
level, and is switched, at least twice, from high level to low

level or from low level to high level.

15
Claim 6
The electronic device as set forth in claim 5, wherein:
the first specific data is switched between high level and
low level on a clock cycle of a clock signal transmitted to the
20 second device from the first device via the clock signal line.

Claim 7

The electronic device as set forth in any one of claims 1

through 6, wherein:



(iii) the second data; and (iv) fourth data which is different from the third data, each of the first data, the
second data, and the fourth data disenabling data to be written in the at least part other 10than the
first part of the storage section. Claim 16 The method as set forth in claim 15, wherein: after the enabling
data is transmitted, writing data is 15 transmitted, whiglewriting data contains (i) the first data, (ii) fifth
data which specifies the part other than the first part in the storage section, and (Hi) sixth data to be
written in the part other thh§ the fitsopaie 6f tha storagéose tlich dai@ dite Pth &t heg diatatiB eransmitted,

the first data, the 20second data, and the fourth data are transmitted. )
first part, upon receipt of a command to start the serial data

communication from the first device, and
the control section disenables the data to be written in
5 the first part, upon receipt of a command to stop the serial

data communication from the first device.

Claim 8
The electronic device as set forth in any one of claims 1
10 through 7, wherein:
the second device is made up of a plurality of second
devices, and
one of the plurality of second devices, with which the
first device establishes the serial data communication, is
15 specified in accordance with a second device specifying signal
which (i) is transmitted, via the serial data communication,
from the first device to the plurality of second devices and (ii)

specifies the one of the plurality of second devices.

20 Claim 9
The electronic device as set forth in any one of claims 1
through 8, wherein:
the second device is made up of a plurality of second

devices, and

25
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20

- 56 -

the control section disenables the data to be written in
the at least part of the storage section other than the first part
of the storage section, in a second device whose second device
specifying signal is not recognizable,

the second device specifying signal (i) being transmitted,
via the serial data communication, from the first device to the
plurality of second devices and (ii) specifying the one of the

plurality of second devices.

Claim 10

The electronic device as set forth in claim 8 or 9,
wherein:

the plurality of second devices share the data signal line

and the clock signal line.

Claim 11

The electronic device as set forth in any one of claims 8
through 10, wherein:

each first specific data is unique to a corresponding one

of the plurality of second devices.

Claim 12
The electronic device as set forth in any one of claims 8

through 11, wherein:



- 57 -
each first part is unique to a corresponding one of the

plurality of second devices.

Claim 13
5 The electronic device as set forth in any one of claims 1
through 12, wherein:

the serial data communication is I2C communication.

Claim 14
10 A serial data communication method carried out by use
of a data signal line and a clock signal line, wherein:
enabling data, which enables data to be written in at
least part of a storage section other than a first part of the
storage section included in a target device with which the
15 serial data communication is established via the data signal
line and the clock signal line, contains:
first data which specifies the target device;
second data which specifies the first part in the
storage section included in a specified target device, and
20 third data to be written in the first part of the

storage section.

Claim 15

A serial data communication method, wherein:



- 58 -

data, to be communicated via the data signal line and
the clock signal line, contains:

(i) the enabling data in the serial data communication
method recited in claim 14;

5 (ii) the first data;

(iii) the second data; and

(iv) fourth data which is different from the third data,

each of the first data, the second data, and the fourth
data disenabling data to be written in the at least part other

10 than the first part of the storage section.

Claim 16
The method as set forth in claim 15, wherein:
after the enabling data is transmitted, writing data is
15 transmitted, which writing data contains (i) the first data, (ii)
fifth data which specifies the part other than the first part in
the storage section, and (iii) sixth data to be written in the part
other than the first part of the storage section; and
after the writing data is transmitted, the first data, the

20 second data, and the fourth data are transmitted.



