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BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION
10 The present invention relates to an interface circuit
and a clock output method for the interface circuit.
DESCRIPTION OF THE RELATED ART

Apparatus sets such as car audio and home audio have a

plurality of data processing circuits for data processing
15 associated with audio incorporated therein. These data

processing circuits are connected in parallel wvia a

controller such as a microcomputer and buses as neéded, and

by the controller supplying data, each of them executes data

processing synchronously with data processing being executed
20 by the other data processing circuits.

With reference to FIG. 9, a data processing system
comprising a plurality of data processing circuits and a
controller will be described. PIG. 9.is a block diagram for
explaining a data processing system comprising a plurality

25 of data processing circuits and a controller. The plurality
©f data processing circuits include, but not limited to, a
PLL (Phase ILocked Loop), an LCD (Liguid Crystal Display)
driver, a DSP (Digital Signal Processor), an FM multiple

receive circuit.

30 The PLL 4, LCD driver 6, DSP B, and M maltiple receive



circuit 10 are connected to the controller 2 via a data bus DBl for
transmtting a control signal CE, a data bus DB2 for transmtting a clock
signal CL (or clock CL), a data bus DB3 for transmtting data DI, and a

data bus DB3 for 5 transmtting data Do as needed. The controller 2 outputs
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signal CL, clock CL, and data DI to the PLL 4, LCD driver 6, DSP
8 and FM nultiple receive circuit 10.,Al so, the controller 2 has data DO
fromthe PLL 4, LCD driver 6, DSP 8, or FMnultiple 10 receive circuit 10
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receive circuit 10 inputted therein while outputting control
signal CE and clock CL. The PLL 4, LCD driver 6, DSP 8, or
FM multiple receive circuit 10 may not be connected to the
controller 2 wvia data bus DB4.- In this enbodiment, for
example, the controller 2 and the LICD driver 6 are not
connected via data bus DB4.

The PLL 4 is for executing tuning of an electronic
tuner, and has an interface circuit 4A that performs data
input/output with the controller 2 and a data register 4B

that holds data output from the interface circuit 4a. The

LCD driver 6 is for executing frequency display processing

for the electronic tuner, and has an interface circuit €A
that receives data input. from the controller 2 and a data
register 6B that holds data output from the interface
circuit 6A. The DSP B is for executing digital processing on
audio data, for example, and has an interface circuit ga
that performs data input/output with the controller 2 and a
data register 8B that holds data output from the interface
circuit 8a. The FM multiple receive circuit 10 is for
decoding FM-multiple, superposed data, and has an interface

circuit 10A that performs data input/output with the

I nput/output wth the



3 controller 2 and a data register 10B that holds data output fromthe
interface circuit 10A. ===Exanple of the Interface Crcuit=== Wth
reference to FIGS. 9, 10, and 11, an exanple of 5 the interface circuit
used in the PLL 4, LCD driver 6, DSP 8, and FMnultiple receive circuit 10
of FIG 9 wll be described. FIG 10 is a circuit diagram show ng an
exanple of the interface circuit. FIG_11 is a tine chart for explaining
the operation of the interface circuit f FIG 10. 10 Note that the
interface circuit of FIG_ 10 does not have data bus DB4 for outputting
data DO t¥PRHeCkkoHt rdl RBE 2. At iTRETRe kPR chhethioldsndada WAt CE,
clock CL,_ _and data D |nputted there n, and outputs clock SCL and data
SDI. The %‘E%r"r*é%e”&:‘??’éfﬁ%) OrbTislest %h- AND gate 102 and an 15 AND gate 104

(cl ock out put C|r ui t Th at e outputs data DI as data SD
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outputs clock CL as clock SCL. 25 The controller 2 holds clock CL at "L"
and | ets dmseribedbe Fhdef Lfi ties wheplrowit ofispgaml sGBwiggatar Ldxanine
controller 2 outputs clock CL and data DI synchronous with the clock CL
when cont?®l Higgnapteripseat ciFpuithat TEG- wHelh iondr d1img geARYEE fer at

L the Ahmigfﬁfnéoghgu% gggtg%% of the interface circuit of FIG. 10.

10 Note that the intexrface circuit of FIG. 10 does not have
data bus DB4 for outputting data DO to the controller 2.

The interface circuit has control signal CE, clock CL,
and data DI inputted therein, and outputs clock SCL and data
SDI. The interface circuit comprises an AND gate 102 and an

15 2AND gate 104 (clock output circuit).- The AND gate 102
outputs data DI as data SDI depending on the level of
control signal CE. That is, the AND gate 102 closes when
control signal CE is at *L” (low level), and opens and
outputs data DI as data SDI when control signal CE is at "H”

20 (high level). The AND gate 104 outputs clock CL as clock SCL
depending on the level of control signal CE. That is, when
contrel signal CE is at “L”, the AND gate 104 closes and,
when contrxol signal CE is at “H”, opens and outputs clock CL
as clock SCL.

25 The controller 2 holds clock CL at *L” and lets data DI
pe indefinite when control sigqal CE is at ~“L~. The
controller 2 outputs clock CL and data DI synchronous with
the clock CL when control signal CE is at “H”. That is, when
control signal CE is at “L”, the AND gate 102 outputs data

30 SDI of ”“L” and the AND gate 104 cutputs clock SCL of “L*.



30 SDI
control
the sane as data D:1 and the AND gate 104 outputs clock SCL that
sanme as clock CL. By this neans, the data register serially reads in data
SDI 5 synchronously with clock SCL and holds the data. The data processing

circuit perforns required data processi@g on the
Not e that when outputting clock CL and data DI, the
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other data processing circuits, which are not a target.

Hence,

the program processing Jlocad of the controller 2

itself is large.

===Another Example of the Interface Circuit===

of the interface circuit used in the PLL 4,

DEP

With reference to FIGS. 9, 13, and 14, another example

3,

LCD driver 6,

and FM multiple receive circuit 10 of FIG. 9 will be

described. FIG. 13 1s a circuit diagram showing another

example of the interface circuit. FIG. 14 is a time chart

for explaining the operation of the interface circuit of FIG.

13.

Note that the interface circuit of FIG. 12 does not

data bus DB4 for outputting data DO to the controller 2.

interface circuit of FIG.

circuit

as a target with hardware, thereby reducing

program processing load of the controller 2 itself.

circuit

have

The

13 identifies a data processing

the

The PLL 4, LCD driver &, DSP 8, and FM multiple receive

10 have respective intrinsic address codes to

identify <them. When control signal CE 3is at *L”,

controller 2 outpnts clock CL and data DI

the

(address code A0Q

to A7) synchronous therewith, and when control signal CE is

at

JJHN'
!

the controller 2 outputs clock CL and data DI

{data



to A7) synchronous therewith, and when control signal CEis 30 at "H',

controll
t her ewi t

t he

er 2 outputs clock CL and data DI (data 5 DO to Dn-1) synchronous

h and subsequent to data DI (address code AOto A7). Note that

when control signal CEis at "LI', the controller 2 holds clock CL at
except while data DI (address code AO -to A7) is output, and that the

addr ess
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code is not limted to an 8-bit.code. The interface circuit has
signal CE, clock CL, and data.%ﬂ i nputted therein, and outputs
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AND 210 outputs "H' only for__ th t
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out put of the address decoder 204 with Sutputting

an AND gate Z10, an OR gate 212, a D flip-flop 214, an AND
gate 216, and an AND gate 218 (clock output circuit). The
address register 202 serially reads in data DI (address code
A0 to A7) at the rise timings of clock CL. The address
decoder 204 checks whether the 8-bit address code A0 to A7

inputted in the address register 202 matches the intrinsic

address code, and when both match, outputs “H”, for example.

Note that the address decoder 204 is hardware inc¢luding a
PLA (Programmable Logic array), logic gates and the like.
The OR gate 212 outputs “L" only for the delay time of the
delay circuit 206 after the change point of control signal
CE from “H" to “L“. The BND gate 210 outputs “H” only for
the delay time of the delay circuit 206 after the change
point of control signal CE from "“L” to “H”. By this means,
the D flip-flop 214 is reset at the change point of control
signal CE from ¥“E" to “L”, and at the change point of
centrol signal CE from “L” to *“H", reads in and holds the
decode output of the address decoder 204 with outputting
data EN, which is the same as +the decode output .
Specifically, when the 8-bit address code AQ to A7 inputted

in the address register 202 matches .the preset intrinsic



data E-N
8-bit address code AOto A7 inputted 30 in the address register
the preset intrinsic 6 address code assigned to the data processing
circuit such as the PLL 4, LCD driver 6, DSP 8, or FMnultiple -receive
circuit 10, the Dflip-flop 214 outputs data EN of "H'. The AND gate 216
outputs data DI (data DOto Dn-1) as daéa SDI 5 depending on the |evel

dat a EN.

wh dat ' S H d tputs data DI (data. DO to Dn-1
fa soi e santrdt 2378553 B 408 BRCGFEE Fotid ST erhol Bt he

data SDI .

which is the sane as the decode output. Specifically, when the
202 mat ches
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SCL of "L". Wien control signal CEis at "H', data ENis also at "H'.

Hence,> t héepeusiigat en2tBeoliepetls afatdat@DIEN hatTHas: tiwe, Seren adatatEN Dis (dat a
DO to Dn--1), and the AND gate 218 outputs clock SCL that is the sane as

cl ock CL.
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1éeats o Of ceBLER! |€I§n#1 cE and data EN. That is, when
either control signal CE or data EN is at “L”, the AND gate
218 closes, and when control signal CE and data EN are at
“H", opens and outputs clock CL as clock SCL.

When c¢ontrol signal CE is at *“L”, data EN is also at

"L". Hence, the AND gate 216 outputs data SDI of “L”, and
the AND gate 218 outputs clock SCL of “L*. When control
signal CE is at “H”, data EN is alsoc at “H“. Hence, the AND

gate 216 outputs data SDI that is the same as data DI (data
D0 to Dn-1), and the AND gate 218 outputs clock SCL that is
the same as clock CL. By this means, the data register
serially reads in data SDI synchronously with clock SCL and
holds +the data. The data processing circuit performs
required data processing on the bit wvalue held in the data
register. The above is described, for example, in Japanese
Patent Application Examined (KOKOKU) Publication No. Hei
3-31298.

According to the specification of controllers 2
themselves, when stopping clock CL, some controllers 2 hold
clock CL at “L” while the others hold clock CL at "H”.

FIG. 11 is a time chart for explaining the operation of

the interface circuit of FIG. 10 for the specification that

en conhtr ol



t hensel ves, when stopping clock CL, sone controllers 2 hold clock CL at
"L" while the others hold clock CL at "H" FIG 11 is a tinme chart for

expl aining the operation of 30 the interface circuit of FIG 10 for the
specification that 7 the controller 2 holds clock CL at "L". In contrast,
FIG 12 is a tinme chart for explaining the operation of the interface
circuit & FIG 10 for the specificatiog that the controller 2 holds clock
CL at "T'. For the latter 5 specification that the controller 2 holds cl ock
CL at "H' t N e, 104 t pyt.s, o lLogk ,(du | ock)., at timng

j ust befoFgetEgnﬁxéﬁgg%ezlgﬁlgétgngkdgﬁa%E(z£and He?éﬁgra%ﬁé ﬁg?a b
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14 is a thfeeghatk Tarcexpl dmingst heo @per aticonsiciht-d e fagsr cipsuit
of FIG 13 for the specification that the controller 2 holds clock CL at
"L"- I n conhrasfllekl G2 lhollgsa tilwekchart fator “gpl ai nFbg t haelSlapeeati on
of the interface circuit of FIG 13 for the specification that the

cont r dl | eepgchdligetibockh@t athe HcontEodlele 2 dtekds spdocki &t ian tHAt t he
controller 2 holds clock CL at "ElIl, the AND gate 216 outputs address code
A7 just B8foPNDd&REEDAM4nPUTRITAND Rt el eals bglﬁWsCéﬁékc‘blé*ékazi"-@m{mﬁm"ry
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counter -hend it, thus causing wrong data processing by the data

10 processing circuit.

Furthermore, FIG. 14 is a time chart for explaining the
operation of the interface circuit of FIG. 13 for the
specification that the controller 2 holds clock CL at *L”.
In contrast, FIG. 15 is a time chart for explaining the

15  operation of the interface circuit of FIG. 13 for the
specification that the controller 2 holds clock CL at “H~.
For the latter specification that the controller 2 'holds
clock CL at ”“R”, the AND gate 216 outputs address code A7
just before data DO and the AND gate 218 outputs one clock

20 (dummy clock) at a timing while the AND gate 216 outputs
address code A7, and thereby the data register may read in
address code A7, thus causing wrong data processing by the
data processing circuit.

Moreover, even if the data processing circuit or the

25 interface circuit is provided with a clock counter for
counting the number of clocks of clock SCIL, clocks of clock
SCL that are the same in number as bits of data SDI may not
be able to be output depending the specification of the
controller 2, thus causing wrong data processing by the data

30 processing circuit. Furthermore, even if the data processing



counting the nunber of clocks of clock SCL, clocks of clock SCL that are
the sanme in nunber as bits of data SDI may not be able to be output
dependi ng the specification of the <controller 2, thus causing wong data
processing by the data 30 processing circuit. Furthernore, even if the data
processing 8 circuit or the interface circuit is provided with a

plurality of clock counters or a conpleyx clock counter according to the
specification of the controller 2, the “problemoccurs inevitably that the

cIroult SeolealeCORES 8 2X! [AELY, Lar Ogy SUVARY CF THEIIVENTION A

obj ect of the present invention 1S rovide an~"i nt

aspect ofpihigapiesenbei NVestk ondhisotye dhe aab%ﬁxgl%@blc%‘éki ScBlnter

interface circuit which outputs a clock signal an ata to a data register
that seriattygrdeads to il dakaiFipehrionousiry ¥héh ddyer £ 0p&ky Signakpel n
response to a control signal changing fromone level to the other |evel

15 for ouppebiemg edteuxrs ocdkesiigraddlyandhtite thta,citmiint esdaace belcbaeist
conprising a clock output circuit that, responding to the |level of the

cl ock >si gRAFTRMEAYt hBXEEAtrol signal changes fromthe one level to the
other level, outputs clocks of the clock signal that are the sanme in
nunber as 20 bits of the data to the data register. This interface circuit

out puts appropriate data to Iﬁﬁﬁﬁkﬂ regql s propriate timngs. By

this nmeans, the interface(ﬁrc ié?régﬁuiﬁﬁgég%ﬁ cuit size and cost- In

addition, at |ghergsiages o£Ci{igdli i I S; dfrom. 25 becom n

| arge and data proggésingois ensu%ggéé%t' LREEHEILET 19 O PE ECCHE
interface circuit.

10 One aspect of the present invention to solve the above
problems is an interface circuit which outputs a clock
signal and data to a data register that serially reads in
the data synchronously with the clock signal, in response to
a contrel signal changing from one level to the other level,

15 for ocutputting the clock signal and the data, the interface
circuit comprising a clock output circuit that, responding
to the level of the clock signal when the control Signal
changes from the one level to the other level, outputs
clocks of the clock signal that are the same in number as

20 bits of the data to the data register.

This interface circuit outputs appropriate data to the
data register at appropriate timings. By this means, the
interface circuit is reduced in circuit size and cost. In
addition, at later stages, circuit size is prevented from

25 Dbecoming large and data processing is ensured.

Features and objects of the present invention other
than the above will become clear by reading the description
of the present specification with reference to the
accompanying drawings.

30



Features and objects of the present invention other than the above wll
becone clear by reading the description of the present specification with
reference to the acconpanying drawi ngs. 30 9 BRI EF DESCRI PTI ON OF THE
DRAW NGS For a nore conpl ete understandi ng of the present invention and

t he advantages thereof, reference is now made to the follow ng description
taken in conjunction with the 5 acconpanying drawi ngs wherein; FIG 1 is a
circuit diagram showi ng an exanpl e of interface circuit according to

t he present invention; Fl 2 1 ciycuit djagramshow ng a nodified
exanple of the interfé?gz|rQ§§hﬁiﬁi¥9¢g°ﬁgT€% PRRINGS s 5 tinme chart for
explaining th erati f Loter Lrcu.t of FIG for..the

speci ficati on%to%gft % @%ﬁ roFF@?lthdsﬁgﬁgg%%éﬁaét%g' L'Q_;f FIG™ 4 ?Iéegelﬁma
chart for n@epiaidt Ngndhe nere/dtd i s Eﬁl@réé‘f?rﬁs@iéﬁéhéé“'ﬂs Youf I f2ad for
the specification that 15 the controller holds clock CL at "H"; FIG_ Sis
a circui todidgs afcileming agesbeipexanpkaken ihecbAjehéBeenChiitli tthe
according to the present invention; FIG 6 is a circuit diagramshow ng a
nmodi f$ ed asxampanoing hdrawieg$ agkexeinuit of FIG 5; 20 FIG 7 is a time
chart for explaining the operation of the interface circuit of FIG 5 for
t he specificatfifdmr t hat1% 2ceitidiiterdiRgeRm clsbOviog aan "example of jana

time chart for. expl aining the oggration of the interface circuit of FIG 5
for the éﬁ%&ﬁ%%ﬁ§%?ﬁF?%§ according to the present invention;

FIG. 2 is a clrcuit diagram showing a modified example
of the interface circuit of FIG. 1;

10 FIG. 3 is a time chart for explaining the operation of
the interface circuit of FIG. 1 for the specification that a
controller holds clock CL at “L";

FIG. 4 is a time chart for explaining the operation of
the interface circuit of FIG. 1 for the specification that

15 the controller holds clock CL at "H”;

FIG. 5 is a circuit diagram showing another example of
the interface circuit according to the present invention;

FIG. & is a circuit diagram showing a modified example
of the interface circuit of FIG. 5;

20 FIG. 7 is a time chart for explaining the operation of
the interface circuit of FIG. 5 for the specification that a
controllier holds clock CL at “L*;

FIG. 8 is a time chart for explaining the operation of
the interface circuit of FIG. 5 for the specification that

25 the controller holds clock CL at “H";

FIG. 2 is a block diagram for explaining a data
processing system comprising a plurality of data processing
circuits and a controller;

FIG. 10 is a circuit diagram showing an example of a

30 conventional interface circuit;



25 the controller holds clock CL at "H'; FIG 9 is a block diagramfor
explaining a data processing systemconprising a plurality of data
processing circuits and a controller; FIG 10 is a circuit diagram show ng
an exanple of a 30 conventional interface circuit; 10 FIG 11 is a tine
chart for explaining the operation of the interface circuit of FIG 10 for
the specification that a controller hqglds clock CL at "L"; FIG 12 is a
time chart for explaining the operatioﬁQﬁ 5 the interface circuit of FIG
10 for the specificatiqon thatt the controller holds clock CL at "H'; FIG
13 is a circuiI16r agtamssRokiif§ é‘ﬁ'&%rf%aﬁﬁ%’%‘fln? hel@ oRReREFuPal of

' f ' it: FIG 14 | ' h f | ai ni h ' f
10 the i nEBF{ SRECEEAES COFORIGOLSTFEr the foPedih CHRPORE TG o8, hal"
controlleg ﬁ9§o§58gkhgﬁd?tcéhak.@ da IQL"15 is atinme chart for

expl ai ning the operation o € interface Circuit of FIG 13 for the

speci fication ghat 1bhesContyigld eindie ds£| QK1 Sinhg " tid dpePREAbLEDE
DESCRI PTI ON OF THE | NVENTI ON At | east the following fatters™will be nade

cl ear By théeietpirdaae anidduitheoPresent 18pawird i1ial | opeandi theiofeshatpti on
of the acconpanying drawi ngs. 20 ===Exanple of an interface circuit=== Wth
ref erencethe FpGErollez, heldsndleckalli aterfidce circuit of the present
i nvention used in the ELI, 4, LCD driver 6, DSP 8 and FMnultiple receive
circuit 10 of BEG- 13 1is a circuit diagram showing another example of
the conventional interface circuit;
FIG. 14 is a time chart for explaining the operation of
10 the interface circuit of FIG. 13 for the specification that

a controller holds cleock CL at “L*”; and
FIG. 15 1s a time chart for explaining the operation of
the interface circuit of FIG. 13 for the specification that

the controller holds clock CI, at "H”.

15
DETALILED DESCRIPTION OF THE INVENTION
Atlleast the following matters will be made clear by
the explanation in the present specification and the
description of the accompanying drawings.
20 ===Example of an Interface Circuit===

With reference to FIGS. 1, 2, 3, and 4, an interface
circuit of the present invention used in the PLL 4, LCD
driver 6, DSP 8, and FM multiple receive circuit 10 of FIG.
9 will be described. FIG. 1 is a circuit diagram for

25 explaining an example of the interface circuit of the
present invention. FIG. 2 1s a cilrcuit diagram for
explaining a modified example of the interface circuit of
FIG. 1. FIG. 3 is a time chart for explaining the operation
of the interface circuit of FIG. 1 for the specification

30 that the controller 2 holds clock CL at “L”. FIG. 4 is a



9 will be described. FIG 1 is a circuit diagramfor 25 explaining an
exanple of the interface circuit of the present invention. FIG 2 is a
circuit diagramfor explaining a nodified exanple of the interface circuit
of FIG 1. FIG 3 is atinme chart for explaining the operation of the
interface circuit of FIG 1 for the specification 30 that the controller 2
holds clock CL at "L". FIG 4 is a 11 time chart for explaining the
operation of the interface circuit of HG 1 for the speci fication that

t he contraql.l er hol clock CL at "H'. Note that the interface circuit of
FIG 1 dogC otcﬁ35g g‘iﬁra FEO PR NG bR pRRELAG @R o0 £ Sntsface

controller.; < j tion_qf the Interface G rcuj The controller 2

hol ds c|o€E%5?%§”H{9E%%a ?eggﬁkﬁhf[%ﬁe?ﬁﬁﬁ?ﬁﬁﬁqmi#égﬁhéﬁecﬁﬁFF6P1§P§nm
CE is at “L'hollie cl¥U rel | g8 2y0ut C ag | _synchronaqus
with 10 the cl ockC CL when controfl ?ﬁ%?\%l b&giggt gﬂﬁg%k‘%ﬁg icﬁryrg}lflgcg%
circuit hagaont rddesi goel hee @a@eK Hds pENdeslat G, BhyipPHL! hgpeln, and
outputs clock SCL and data SDI. The interface circﬁ#? cgﬁ%rﬁggé g% X%D
gate 392 (ubat mondutodutercizr.cuit) and a logic circuit 304 (clock output 15
circuit). The AND gate 302 outputs data DI as data SDI depending on the

| evel of coFPEgIIWEdian CE theatIntsridte CANRugate 302 cl oses when contro

signal CEis at ,"L", and_ opens and outputs data DI as data SDI when
control signal 8 GaatRollgr 2ohalids | gbpek bk cabt “B04 adt pets clatek DIL as

Fogi o of r88 & S0 SAO 80t FRPGFEr S0adn ARD §aicat “Lro  Hhe |
controller 2 outputs clock CL and data DI synchronous with

10 the clock CL when control signal CE is at “H”".

The interface circuit has control sigmal CE, clock CIL,
and data DI inputted therein, and outputs clock SCL and data
SPI- The interface circuit comprises an AND gate 302 (data
output eircuit) and a logic circuit 304 (clock output

15 circuit). The AND gate 302 outputs data DI as data SDI
depending on the level of control signal CE. That is, the
AND gate 302 closes whén control signal CE is at “L”, and
opens and outputs data DI as data SDI when control signal CE
is at “H~".

20 The logic circuit 304 outputs clock CL as clock SCL
depending on the level of control signal CE. Specifiecally,
the logic circuit 304 comprises an inverter 306, an AND gate
308, a latch ecircuit 310, and an AND gate 312 (gate circuit).
The inverter 306 outputs inverted clock /CL with respect to

25 clock CL. The AND gate 308 outputs inverted clock /CL as
latch clock LCL depending on the level of control signal CE.
That is, when control signal CE is at “L", the AﬁD gate 308
closes and, when control signal CE is at YH", opens and
outputs inverted clock /CL as latch clock LCL. The latch

30 circuit 310 latches a voltage V of *g* {data for allowing




308, a latch circuit 310, and an AND gate 312 (gate circuit). The inverter
306 outputs inverted clock /CL with respect to 25 clock CL. The AND gate
308 outputs inverted clock /CL as latch clock LCL depending on the |evel
of control signal CE. That is, when control signal CEis at "L", the AND
gate 308 closes and, when control signal CEis at "H', opens and outputs
i nverted clock /CL as | atch clock LCL.l he latch 30 circuit 310 |atches a
voltage v of "H' (data for allowing 12-“the output of clock SCL) in

response 1,0 a_| gve| chan f ch clock LCL apd qutputs,a ta SCLEN
Spor 11 carty oREBEE LS oo WSERDT AC o6 BORTE GOy 1 ebe T RbnEnERad B
that is,; when i I 0 y | o : Sl
t he Iatchl Ci rcu?ff)c;%)igi'?%t gﬁgs Otgﬁglasgl 'E%;ed an (;%ubt?'put eg&afﬁg%%@N% "H'.
Not e t hatyyhepigORgr hesl dR@lchCliictiatiey, Lrisébertanchyei raidg-810:hse r eset
to output data SCLEN of "L". The AND gate 312 outputs clock CL as clock
SCL dependi whenncbherbévelisynafll camtbetomegnali” Candnd ldatka (ICIEdomd$ That
is, when either control signal CE or data SCLEN is at "L", the AND gate
312 chosesl'andthehéatebnristusbgRald CEtahes ddiea vSAltEYeare and "¢utipubpens

and outputs clock CL as}chpck SCL. Alogic circuit_314 of FIG 2 is a
circuit t9mt2c&RLEN5 Qfepifhce t%‘ét?oéihétcivﬁkﬁﬂ tCAA Rk Eignai Clotl tdat the

doscri pti oh t nEFBol SBATS COTeUE AN ght o 39BEouPpareRAode L JHl otk sor
depend N0 gr rerheSipel et ST BNs nalien Rt 35 Riie sty
outputs choskn&ingsofil @6k Iekels of control signal CE and data SCLEN.
10 That is, whenm either control signal CE or data SCLEN is at
“L", the AND gate 312 closes and, when contrel signal CE and
data SCLEN are at “H”, opens and outputs clock CL as clock
SCL.
A logic circuit 314 of FIG. 2 is a circuit that can
15 replace the logic circuit 304 of FIG. 1. Note that the same
reference numerals denote the same elements as in FIG. 1
with a description thereof omitted.
An AND gate 316 outputs clock CL as clock SCL depending
on the level of data SCLEN. That is, when data SCLEN is at
20 “L", the AND gate 216 closes and, when data SCLEN is at “H",
opens and outputs clock CL as clock SCL.
By this means, the logic circuit 314 does not need a
signal line for supplying control signal CE to the AND gate
316. That is, when an interface circuit having the logic
25 ecircuit 314 is integrated in a chip, that signal line need
not be drawn on the chip, thus reducing the influence of
noise due to, e.g., modulated waves and reducing the
integrated circuit in size.

<Operation of the Interface Circuit>

30 With reference to FIGS. 1 and 3, the operation of the



By this nmeans, the logic circuit 314 does not need a signal line for
supplying control signal CE to the AND gate 316. That is, when an

interface circuit having the logic 25 circuit 314 is integrated in a chip,

that signal |ine need not be drawn on the chip, thus reducing the
I nfluence of noise due to, e.g., nodul ated waves and reducing the
integrated circuit in size. <QOperationjaf the Interface Circuit> 30 Wth

reference to FIGS. 1 and 3, the operation of the 13 interface circuit wll

be descriike@fmicd he ispeditf i waliome t HatckhBeaonts®! ke 2spot dsicioeknCl at
in stopping the clock. Wen control signal CEis at "L", the AND gate

n Lll

302 5 outhaat stidat aoSProdfietl 2. htldshisiddkecLbataude tihe d@dimingi thait

310 i s reset,

the AND gate 312 outputs clock SCL of Upon the timng when

control $l@edi- CE rises from"L" to '"T" control signal CEis at "H' and
clock CL stays_at 10 "L". Henge ihe AND gate 308 outguts | atch clock LCL
rising 3

t hus ghe
cl ock™L

CL.

to "HWhER,FANETes&LIBRLt HE | dSchaki rduit 536 iANPegaited, 2%and

' it | .at G| th l, t. t h tim tch
OIS Bed S BRI TS ook Sl indr  PoCauStnatk ontlon <
[ I ] " kh : t t t t hat |
data D AT PLO, 13 A he Knp DUREH! Sag% s Woql g BT o
circuit 3%0,, the AND gate 312 outputs clock SCL that is the sane as clock

At this tine, because the voltage Vis |

20 When the controller 2 according to the specification

10

15

20

25

30

Upon the timing when control signal CE rises from “L"
to "H”, contrel signal CE is at “H" and clock CL stays at
"L". Hence, the AND gate 308 outputs latch clock LCL rising
to “H”, and the reset of the latch circuit 310 is negated,
and thus the latch circuit 310 latches the voltage V at the
timing when latch clock LCL rises to “H” and cutputs data
SCLEN of “H".

When control signal CE is at “H”, the AND gate 302
outputs data SDI that is the same as data DI. A4t this time,
because the voltage V is latched in the latch circuit 310,
the AND gate 312 outputs clock SCL that is the same as clock
CL.

When the contreller 2 according to the specification
that it holds clock CL at *L” and a processing circuit
having the interface circuit of FIG. 1 are connected, data
SCLEN for opening (or activating) the AND gate 312 rises
from “L” te “H” at the same timing as control signal CE
rises from “L” to “H". That is, the AND gate 312 outputs
clock SCL synchronous with data SDI with clocks of.cléck SCL
being the same in number as bits of data SDI. By this means,
the data register serially reads in data SDI synchronously
with <lock SCL and holds. The data processing circuit

performs required data processing on the bit value held in



that it holds clock CL at "L" and a processing circuit having the
interface circuit of FIG 1 are connected, data SCLEN for opening (or
activating) the AND gate 312 rises from"L" to "H' at the sane timng as
control signal CE 25 rises from"L" to "H'. That is,- the AND gate 312
outputs clock SCL synchronous with data SDI with clocks of clock SCL
being the sane in nunber as bits of datg SDI. By this neans, the data
regi ster seri ally reads in data SDI synchronously wth clock SCL and

holds. T circuit 30 perfornms required data processing on
the bit value %?d&cﬁf%gghe data register. Next, with reference to FIGS. 1

and 4, the opeyafipnyotn theciaheef agereircuilt and |4 pecriesspdbedidorot he
specification that the controller 2 holds clock CL at "H' in 5 stopping

the cl ockchaMenicoatfatesi gaatclti s @illL", béhe ddErgabed302foput pubs dat a
SDI of "L" At this tine, because the latch <circuit 310 is reset, the AND
gate 312 spapuficatick SGhtothe" pontredlepor thvwdds Mingkwdn &ontEbl iBi gnal
CErises from"L" to "H', clock CL stays at "H'. Hence, the AND gate 308
out puPs | PP ERSCKRECELBFX 1", and thus while the reset of the Iatch

t 310 ted, | atch ui.t 31 , t latch t

V. After that BR8N SHEEATh AG9tn G5 ook oL trat | SREr AN HORRE » E02{ 1 st
fter b frol

ot Tl A ERP B D8RR BRSO 0 2E %%&ﬁ%?%ﬁﬁ?ﬂf%”% °%t9*h:§
time, theciﬁé@btcewwlts 34t chigs AR ¥akbkage 2V qftpdthe disdmgsahess! atch

clock LCL rises to "H' and outputs
oy,

10 Upon the timing when control signal CE rises from “L”
te ”“H", clock CL stays at “H". Hence, the AND gate 2308
outputs latch clock LCL of “L”, and thus while the reset of
the latch circuit 310 is negated, the latch circuit 310 does
not latch the voltage V. After that, upon the timing when

15 clock CL £falls from “H” to “L~” first after being stopped,
because control signal CE is at “H” and clock CL is at "L”,
the AND gate 308 outputs latch clock LCL rising to “H”. At
this time, the latch c¢ircuit 310 latches the voltage V at
the timing when latch clock ILCL rises to *“H” and outputs

20 data SCLEN of *H",.

When control sigrnal CE is at #“H", the AND gate 302
outputs data SDI that is the same as data DI. Further, when
control signal CE and data SCLEN are at ~“H”, i.e. the
voltage V is latched in the latch circuit 310, the AND gate

25 312 outputs clock SCL that is the same as clock CL.

When the contrﬁller 2 according to the specification
that 4t holds clock CL at “H" and a processing circuit
having the interface circuit of FIG. 1 aré connected, data

SCLEN for activating the AND gate 312 rises from *“L” to *“H”

30 at a timing delayed from the timing that control signal CE



20 data SCLEN of "H11. \Wen control signal CEis at "H', the AND gate 302
outputs data SDI that is the sanme as data DI. Further, when control signa
CE and data SCLEN are at "H', i.e. the voltage Vis latched in the latch
circuit 310, the AND gate 25 312 outputs clock SCL that is the sane as
clock CL. Wien the controller 2 according to the specification that it

hol ds clock CL at "H' and a processing rcuit having the interface
circuit of FIG 1 are connected, data CLEN for activating the AND gate

312 risesyhe@d ‘thom 0rvH 30 a2 thatngsdelayeq,d romd heshifL ngst Pabek

control signal CE 15 rises from"L" to "H, that 1s, at t%e same timng as

clock Clctakks1br @omH" mtrotol ™ ofi resitrsaf TaafrteQelbre‘Q.nS;t %Qﬁgﬁ:edThaﬁ:hb-E is{he
AND gate 312 outputs clock SCL synchronous with data SDI"" with cl ocks of

cl ock SCLthei AYDt hatearke 2 mutpiey ebodk t SCHf spnebranSbk. wByht QhsaneBls,
the data register serially reads in data SDI synchronously wth clock SCL
and hol ds¥ithecdarks pﬁo@éﬁﬂhuﬁQﬁrhﬁnmgrﬂ#écﬁamerEQUnumbedaaa pibses$i ng

on th%tLblt value held in the data register. t hat when_out putting
cl ock dat2dapPa - EMBYtE%lslﬂeéﬁﬁtrSPPeﬂaiaeﬁ§BF§§e§ §&Fa-aplycEg3fngin

are not "5oBa SR Rl ORERTRE e G T ePrd ey t EEE GRER"
referencey EQCEEg§ﬁg5cf}cult r?@rﬂgoégﬁﬁbgéamﬁéiajékfge% nggrkﬁge

circuit uSed in't drlver e recerve
circuit 10ief vhllGe HeWd inbehedemald hediddeez. 5 is a circuit dl agram

expl ai ni ng another exanple of the interface circuit. FIG 6 is a circuit
Note that when outputting clock CL and data DI, the
10 contreller 2 enables a data processing circuit as a target
and disables the other data processing circuits, which are
not a target.
===Another Example of the Interface Circuit===
With reference to FIGS. 5, 6, 7, and 8, another example
15 of the interface circuit used in the PLL 4, LCD driver 6,
DSP B, and FM multiple receive circuit 10 of FIG. 9 will be
described. FIG. 5 is a circuit diagram explaining another
example of the interface circuit. FIG. 6 1is a circuit
diagram for explaining a modified example of the interface
20 circuit of FIG. 5. FIG. 7 is a time chart for explaining the
operation of the interface c¢ircuit of FIG. 5 for the
specification that the controller 2 holds clock CL at “L-.
FIG. 8 is a time chart for explaining the operation of the
interface circuit of FIG. 5 for the specification that the
25 controller Z holds clock CL at “H”. Note that the interface
circuit of FIG. 5 does not have data bus DB4 for outputting
data DO to the controller 2 and identifies a data processing
circuit as a target with hardware.

<Configuration of the Interface Circuit>

30 The PLL 4, LCD driver 6, DSP 8, and FM multiple receive



di agram for explaining a nodified exanple of the interface 20 circuit of
FIG 5. FIG 7 is atinm chart for explaining the operation of the
interface circuit of FIG 5 for the specification that the controller 2
holds clock CL at "L". FIG 8 is a time chart for explaining the operation
of the interface circuit of FIG 5 for the specification that the 25
controller 2 holds clock CL at "H'. Note.that the interface circuit of

FIG 5 does not have data bus DB4 for putting data DOto the controller

2 and ideptifi a .dat ocessin jrcuit,as a tar wi t h har dwar

<Conf i gurgg'i'lrghggf A BaREOr S B S B B a?f,%i%if drFOeFS 6 Thsp 8,
and FM mul i ecej 16 ¢hLcui ve ctiyve Jintrinsi,¢ .add S
codes to nggkﬁf?y ?h%ﬁ] W@rﬁlégont&?gl{erglﬁgn%&%%fi sd%/lt J“{" ,éi{]he?" éon{dr?(é)l | er
2 out put sceheekiCerand sladputld caddkess. cade dkat PTATa RWUHY QBOUS A0

therewith, and when control signal CEis 5 at "H', the controller 2 outputs

clock CL andadat asiicHitaions DEhdévebith 1) agdneheanevhtritar eMdinBNdE is
subsequent to data DI (address code AOto A7). Note that when contro

si gnal> CEaks “Hdt, "tlte adretmwhltem| 2 epuphbbdslokckIClarat data (FLG(dd)raor
"H' (FIG _8) except_ while data DI (address code AOto A7) is 10 output, and
that the REdi€sProde FEIEREONPRS t €BLrgWARhgapd: subs@siueTHe Yot datackl

circuit has .control signal CE__clock CL, ~and data DI inputted therein, and
out put s oA BERTEEE GrA=dAPa toSAT) -ThicF Ry EPFEcggﬁPrEBPFIEErTﬁFHEE% &R &8dress

odrster 4R2cke agodkgesespiar %, dElpE! (oLt AOfren pverter
(data out putr qipTeUi tg)), ARG Wi Cid€dibr 4l8adress code A0 to A7) is
10 output, and that the address code is not limited to an 8-bit
code.

The interface circuit has control signal CE, clock CL,
and data DI inputted therein, and outputs clock SCL and data
SDI. The interface circuit comprises an address'register 402,

15 an address deccoder 404, a delay circuit 406, an inverter 408,
an AND gate 410, an OR gate 412, a D flip-flop 414, an AND
gate 416 .(data output circuit), and a logic circuit 418
(clock output circuit). The address register 402 serially
reads in data DI (address code A0 to A7) at the rise timings

20 of clock CL. The address decoder 404 checks whether the 8-
bit address code A0 to A7 inputted in the address register
402 matches the preset intrinsic address code, and when both
match, 'outputs “B", for example. Note that the address
decoder 404 is hardware including a PLA (Programmable Logic

25 RArray), logic gates and the like. The OR gate 412 outputs
"L only for the delay time of the delay circuit 406 after
the change point of control signal CE from “H" to “L”. The
AND gate 410 outputs “H” only for the delay time of the
delay circuit 406 after the change point of control Signal

30 CE from “L" to “H”. By this means, the D flip-flop 414 is



(clock output circuit). The address register 402 serially reads in data D

(address code AOto A7) at the rise timngs 20 of clock CL. The address

decoder 404 checks whether the 8-- bit address code AO to A7 inputted in

the address register 402 matches the preset intrinsic address code, and

when both match, outputs "H', for exanple. Note that the address decoder

404 is hardware including a PLA (Progr?gﬂn‘abl e Logic 25 Array), |ogic gates
|

and the like. The OR gate 412 outputs only for the delay tinme of the

delay circuit 406 after  the change point of control signal CE from H' to
"L The FSARD il e A70 CORIAR FOHC o y CPBEECHe TRIRAL ( e tsPmt fid de? ay

circuit 406 after the,chan oint _of control_ .signal.30 r B oo
"H,,. By i’s %%n?,t e dgl??ti[i)%é-fPSf)nﬁlf%i scoolnféfc?%s%:%gg?ffﬁg %é)rlfge f[')oi nt

of contral, signal r "Hyt 7L n h g | rol
si gnal C%Ofrofgn " Lrgglti% ‘QLEI; ,ajﬂrdea slc}gr_\ %rﬁ% ﬁg?ggét E’g%gg?'o gp?ur{%)uét)é%fé%%e
address decrier 404 wilth oghPphtt D daadaENeN Whivghchs ifetsameaage Saghe
decode out put. Specifically, en the 8-bit address code AD to A7 inputted
in the addreesieaede sterpydD?2 repicatiaSiddldy | ntiigmstioe aglds Bis saddes aaissedaed to
the data processing circuit such as the PLL 4, LCD driver 6, DSP 8, or FM
mul tipl e &lecepv@ici ivpitted, irhetiBef hddrksep tEgRorput 8§21 adaiesENche "H' .
The AND gate 416 outputs data D (data DO to Dn-l% as _data SDI dependi ng
on the | VEITHISHat LAENFeThat cPde  sFehIBata BN i Bhat data (RECAREFHBFe 416
cl oses, and when data EN i

o055 A en ke SN VR el joPelig 2k puLpus e, (datagho Lo
dependi ng, on; 1hee | eueles R G90LLQL S{gnalenE BNdelAl & R 214 outputs
10 data EN of “H”. The AND gate 416 outputs data DI (data DO to
Dn-1) as data SDI depending on the level of data EN. That is,
when data EN is at “L", the AND gate 416 closes, and when
data EN is at “H", opens and outputs data DI (data DO to Dn-
1) as data SDI.
15 The logic circuit 418 outputs clock CL as clock SCL
depending on the levels of control signal CE and data EN.
The logic circuit 418 compfises an inverter 420, an AND gate
422, a latch circuit 424, and an AND gate 426 (gate circuit).
The inverter 420 outputs inverted clock /CL with respect to
20 clock CL. The AND gate 422 outputs inverted clock /CL as
latch clock LCL depending on the level of data EN. Thaf is,
when data EN is at “L”, the AND gate 422 closes and, when
data EN is at "“H”, opens and outputs inverted clock /CL as
latch clock LCL. The latch circuit 424 latches a voltage V
25 of “H” (data for allowing the output of clock SCL) in
response to a level change of latch clock LCL and outputs as
data SCLEN. Specifically, at the timing when latech clock LCL
rises from “L” to ”H”, that is, when data EN changes from
YL” to “H" and clock CL changes from "H” to "L”, the latch

30 circult 424 latches the voltage V and outputs data SCLEN of



The logic circuit 418 conprises an inverter 420, an AND gate 422, a l|latch
circuit 424, and an AND gate 426 (gate circuit). The inverter 420 outputs
inverted clock /CL with respect to 20 clock CL. The AND gate 422 outputs
inverted clock /CL as latch clock LCL depending on the |level of data EN
That is, when data ENis at "L", the AND gate 422 cl oses and, when data
EN is at "H', opens and outputs invert clock /CL as latch clock LCL. The
| atch circuit 424 | atches a voltage V of "H' (data for allow ng the

out put of,.g) ock, SCL), .i response tQ a. level change of |atch.clock |LClL and
out Buts a ‘daﬁgéﬂtéﬁ& é‘bl?eec’f)f TR W8 the'dim ﬁemiﬁﬁg\‘a‘f'%c‘ﬁﬁc‘kzia
ri ses fr B "H S e (o] es firo "Lt "H .,and
cl ock CLqE:Ehakgg%Qf r%%n "H oﬂ " Eﬁ),é’gt k%eg‘?éab?cﬁysoqgrgcuiﬁh%%lf atgca%eesl_[%%é

vol tage \baphwut pulseidacs %@E&hsékl%CLm&@g&ggt&E%ﬁh dahe ENJeAlofL”,

the latch circuit 424 is reset to output dat "L" . The AND gate
426 out puirstwdbelsidnals clEockn&Claxtepesdimy.- onThae | eyel swsheh eoohes!
signal_ CE and data SCLEN. That is, when either 5 control signal CE or data
SCLENSi s @rntyel sighalANB gut edattxs SClLENessanpd, “lfen TontA saymal2€E and
data SCLEN are at "H',_ opens and outputs clock CL as clock SCT. A logic
circuit %S Frigl - 6 Ve, CcONtEGlt Stiigalc £F ang| drled t FeLE®HgaEe ca® c Ukl 418

of FIG 56 ng)st eart1 aéuiﬁn EI G .6, é](_)l t he iamf{oreference nuneral s denote the
same el entAty ad ?nCUEPRES5CHPER GLdBScFLBERorfther eof onmitted. An AND gate
430 outputs clpck

That is, when dat g@'g Eﬁi%cgﬁg'{:sgaadegfﬂg’]%%[) ggtiteshéel%i)%\ésgggg g‘ﬂ{f‘at \?ﬁ%ﬁl\ldata
SCLEN i s pépldte tAE& 0BEAS @nFcAUEPYLS olroecCl sas gheekiBSh  in r1c. 8,
10 the same reference numerals denote the same elements as in
FIG. 5 with a description thereof omitted.
An AND gate 430 outputs clock CL as clock SCL depending
on the level of data SCLEN. That is, when data SCLEN is at
*"L”, the AND gate 430 closes and, when data SCLEN is at “H",
15 opens and ocutputs clock CL as clock SCIL.
By this means, the logic circuit 428 does not need a
signal line for supplying control signal CE to the AND gate
430. That is, when an interface circuit having the logic
circuit 428 is integrated in a chip, that signal line need
20 not be drawn on the chip, thus reducing the influence of

noise due to, e.g., modulated waves and reducing the

integrated circuit in size.
<Operation of the Interface Circuit>

With reference to FIGS. 5 and 7, the operation of the

25 dinterface circuit will be described for the specification

that the controller 2 holds clock CL at “L” in stopping the
clock.

When control signal CE is at “L”, the address register
402 serially reads in data DI (address code A0 to A7)

30 synchronously with clock CL. At this time, the D flip-flop



By this nmeans, the logic circuit 428 does not need a signal line for
supplying control signal CE to the AND gate 430- That is, when an
interface circuit having the logic circuit 428 is integrated in a chip,
that signal |ine need 20 not be drawn on the chip, thus reducing the

I nfluence of noise due to, e.g., nodul ated waves and reducing the
integrated circuit in size <Operation gf the Interface Grcuit> Wth
reference to FIGS. 5 and 7, the operation of the 25 interface circuit wll

be described i@rreestsaﬁa' figal o ibale t he BQQ%EQH erbu%, hgldlsy ckpgk CL at

"L" in stopping the clock. Wen control signal "LI"", the address

register S se4i abky neadsddy dal aakd hLeudrese ‘Mﬁ)d&od& A oB0the
synchronously with clock CL. At this tinme, the Dflip-flop 19 414 is reset

and then addressedecsdacghoed’ ThHud, tites DD igatd | Hpe 4ddtdaes datarsBIl in
and hol d the ‘decode out put of the address decoder 404. Thus, the AND gate
416 out pes ‘dhta lelrtmm@re FubeharRohecirhaitatidt cis coesen sy | dakeset

by data 5 EN of "L'' put fromthe D flip-flop 414- Thereby, the AND
gate 226 %t‘ﬁﬁt L ISBPEPS@Lfé’P‘“' [the lﬁbﬁ%ﬁmﬂtql?n ‘hb‘lr/\he?lh%’é‘ﬁk?}‘ol %?gmlp CE

rises from,L" 414 reads in and holds the decode

out put of Ithe %%ér%ggiﬁ %oﬁg?cﬁoébRTﬁtglef the 8-bit 10 address code AO
s Do ORGP, S Sontin TRLAIRE Hhe BUSet gl bpn e
because d@éa"ﬁN betomgs fiHp-anGd£l oLk Ehagbayis ahndl' holdee ﬁh@ gatgaé22
out puts | atch cl'ock LCL rising from"LI, to "H'- Moreover,
output of <the address decoder 404. Then, 1f the 8-bit
10 address code A0 to A7 inputted in the address register 402
matches the preset intrinsic address code, the D flip-flop
414 outputs data EN of “H”. At this time, because data EN
becomes “H” and clock CL stays at *“L", the AND gate 422
outputs latch clock LCIL rising from *“L” to “H”. Moreover,
15 because the reset thereof is negated, the latch circuit 424
latches the voltage Vv at the timing when latch clock LCL
rises to “HB” thereby outputting data SCLEN of “H". |
When control signal CE is at *H", data EN is at “H”.
Hence, the AND gate 416 outputs data SDI (data DO to Dn-1)
20 that is the same as data DI. At this time, because the
voltage V is latched in the latch circuit 424, the AND gate
426 outputs clock SCL that is the same as clock CL.
When the controller 2 according to the specification
that it holds clock CL at "L” and a processing circuit
25 having the interface circuit of FIG. 5 are connected, data
SCLEN for activating the AND ‘gate 426 rises from *“L” to "H"
at the same timing as control signal CE and data EN rise
from “L” to "H”. That is, the AND gate 426 outputs clock SCL

synchronous with data SDI (data DO to Dn-1) with clocks of

30 clock SCL being the same in number as bits of data SDI. By



15 because the reset thereof is negated, the latch circuit 424 |atches the
voltage V at the timng when |atch clock LCL rises to "B" thereby
outputting data SCLEN of "H'. Wen control signal CE is at 11Hl11l, data EN
is at "H'. Hence, the AND gate 416 outputs data SDI (data DO to Dn-1)

that is the sane as data D1. At this tine,
in the latch circuit 424, the AND gate
sane as clock CL. Wien the controller

according to the specification

that it holds slogk CLgl ddeAndog.BEocessiig oy cUblac25; hayiig {isr

interface circuit of Fl

are co

cl ock SClcisyuttr peoferwist hretpisrSDl datat Priddese i3y Jon withl discksadfie 30

clock SCL being the same in nunber as bits of data SDI- By 20 this neans,
t he dat a hregidsiertherdathyregagdtern data SD
and holds. The data processing circuit perforns required data processing

on thé bit val #&xXthebathnrehereacs tegiFdGs- S agktd, vihe sreerbhee €6
FIGS. 5 and 8, the ogeration of .the inﬁerface circuit wll be descrjbed

for the

Th8ci f+REEF

ACRhat CLREUEENt rBiter 2PRol dSC2FBEReRL aforE" Fhe

itooggiane% gffz;Eeﬁt'X‘H?%ng%“Eh%: c?:g%n%'u%'; IS Q%M'%Lgéiﬁ}%@e%@ﬁ% esgnr e

with clocke&h
reset is negated, but the D flip- flop 414 does not

reads i n-data ress cod ronously
ifh thkScibhR, the Df lip-flop 414 is reset and then the

decode output whehh&ontrol signal CE is at “L”, the address register

10

15

20

25

402 serially reads in data DI (address code A0 to A7)
synchronously with clock CL. At this time, the D flip-flop
414 is reset and then the reset is negated, but the D flip-
flop 414 does not read in and hold the decode output of the
address decoder 404. Thus, the AND gate 416 outputs data SDI
of ”L”. Furthermore, the latch circuit 424 is reset by data
EN of “L” output from the D flip-flop 414. Thereby, the AND
gate 426 outputs clock SCL of “L".

Upon the timing when ccontrol signal CE rises from “L~
to "“E”, the D flip-flop 414 reads in and holds the decode
ocoutput o©f the address decoder 404. Then, if the 8-bit
address code A0 to A7 inputted in the address register 402
matches the preset intrinsic address code, the D flip-flop
414 outputs data EN of “H”. At this time, because clock CL
stays at *“B”, the AND gate 422 outputs latch clock LCL of
“L”. Moreover, while the reset therecf is negated, the latch
circuit 424 does not latch the voltage V. Then, immediately
after clock CL falls from “H” to *“L" first after being
stopped, the AND gate 422 outputs latch clock LCL rising to
“H” because data EN is at “H” and clock CL is at “L”.

Further, the latch circuit 424 latches the voltage V at the

because the voltage V is |atched
£0426 out puts clock 5CL that is the

ect ed, r activating the

AND - gat esyiénhfbss8siyomith” cieckHsciataddienSRIE. tiTHO W £8a COPLESE s Shgnal
CE and data EN ri se rom"LI'" to "H'. That is, the AND gate 426 outputs

synchronously with clock SCL

read in and hold the



address decoder 404. Thus, the AND gate 416 outputs data SDI 15 of "L".
Furthernore, the latch circuit 424 is reset by data EN of "L" output from
the Dflip-flop 414- Thereby, the AND gate 426 outputs clock SCL of "L".
Upon the timng when control signal CE rises fromto "Ell, the Dflip-flop
414 reads in and hol ds the decode 20 output of the address decoder 404.
Then, if the 8-bit address code AO t o, A7 -inputted in the address register
402 matches the preset intrinsic address code, the D flip-flop 414

out put s N " H t hi [ b e OCKkyLL 4 St " t he
AND gat eg%gngut%%f% I}aef C p C %%EkL GIc')f ef%%'té%L ﬂEL)I\/b}r(l'leové:ro, g%??g{t hdgﬂraeset
thereof kgyReQaiedythe latch circuit 424 does not |latch the voltage V.

Then, imediately after clock CL falls from"H' to "L" first after being
stopped, the ANRrgad£r42E8NoUispuits 1@t chtbkoiND QJatd Sing batpulds hepeuse
data ENis at "H' and clock CL is at "L". 3 O Further, the latch circuit
424 | at ch®g t Helatgl t A \tcat Dhd )21 thatm nig whare | atagte clack dalla rikkes to
11H11 to output data SCLEN of "Hl1l. Wien_ data EN is at 11H11l, the AND gate
416 out pHRFtheracrZyl VhaRa PO IDnsiynahaCh sahthe dg&me HSLEM: 47PBI 2T 5

Furt her nore, en control signal CE and datg SCLEN are at "Ell, the AND
gate 426"56't'pvd\{}ée cPBEkIREE ﬁ%gt QU R4t s‘g]rﬁpa’%ssc%l bRRTCLSp sEhHas

vol t age Xlltoo%l{ aEE.hege;l:guEQe 41‘?@2 Cr\]réalt%ageu: %I ﬁ%?dslvggféh%( ei%ongé%_lllﬁgtgh

accordi ng he“specitrcation 1 ock CL™at and a

processi Rg Clfi&lido4 having the interface circuit of FIG 5 are connected,
data SCLEN for activating the AND gate 426 rises from"L" to "ElI

When the controller 2 according to the specification
10 that it holds clock CL at *“H" and a processing circuit
having the interface circuit of FIG. 5 are connected, data
SCLEN for activating the AND gate 426 rises from “L" to “H”
at a timing delayed from the timing when control signal CE
and data EN rise from “L" +to "H”, that is, at +the same
15 +timing as cleck CL falls from “H” to “L” first after being
stopped. That is, the AND gate 426 outputs clock SCL
synchronous with data SDI (data DO to Dn-1) with clocks of
clock SCL being the same in number as bits of data SDI. By
this means, the data register serially reads in data SDI
20 synchronously with clock SCL and holds. The data processing
circuit performs reguired data processing on the bit value
held in the data register.
Note that because a clock of clock SCIL synchronous with
data SDI (address code A7) output from the AND gate 416 does
25 not exist, the data register never reads in and holds
address code A7.
As described above, the interface circuit, which in
response to control signal CE changing from “L” to “H",
outputs clock SCL and data SDI to the data register 4B, 6B,

30 8B, or 10B that serially reads in data SDI synchronously



at a timng delayed fromthe timng when control signal CE and data EN

rise from"L" to "ElI,

from"B"
out puts

to "L" first
clock SCL sync

that is, at the same 15 timng as clock CL falls
after being stopped. That is, the AND gate 426
hronous with data SDI (data DOto Dn-1) with cl ocks

of clock SCL being the same in nunber as bits of data SDI. By this neans,
the data register serially reads in data SDI 20 synchronously with cl ock

SCL and

hol ds. The data

processi ng cittuit perfornms required data

processing on the bit value held d-H the data re istei Not e ga% b%cause
€ ed? i ) G

a cl ock BRETE| GHOHCISEynchPBRBLEEH F
fromthe AND
and hol d§S*&§

which in
out put s
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R b cBhet
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ata register 4B, 6B, 30 8B, O 10B

that seridld YarR2dsni fuslBba SBI pSYRCONQUS YsB2 ¥l theCldatle S@gisamyprises
the logic circuit 304 or 418 that detects the level of clock CL when

gipghais ,cBrhangesosfrom O Lfl to -H' and then, outputs clocks of
clock SCL being the sa

cont rsl

regi ster
| evel of

5 4Bthe5BlogSc
cl ock CL when
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otitOBitThe3Qdbghndei ££8i tdeBoat afrded18edete@f t he
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from?"L"

CE Chang%ﬁ{hﬁﬂU]CE changes from “L" to *“H”, the logic circuits 304
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and 418 output

ay H'“when Con si gnal

clock SCIL that is the same as clock CL, and

if clock CL stays at “H" when control signal CE changes from

“L“ to “H”, output clock SCL that is the same as clock CL

after clock signal CL first changes from “H” to “L”. That is,

regardless of

holds clock CL

the specification, whether the controller 2

at “L" or “H”, the logic circuits 304 and 418

output clock SCL synchronous with data SDI with clocks of

clock SCL being the same in number as bits of data SDI. The

data register

4B, 6B, 8B, or 10B reads 1in data SDI at

appropriate timings and holds. The data processing circuit

performs corre

ctly data processing on the bit value held in

the data register. Thus, a plurality of clock cocunters, a

complex clock

specification

counter, or the like according to the

of the controller 2 arxe not needed, hence

reducing the size and cost of the circuit and ensuring the

correctness of data processing at later stages. Note that

when control signal CE is at *“L”, the interface circuit may

output clock SCL and data SDI, in which case the interface

circuit need

only have an inverter for inverting control

signal CE and inputting it (not shown).

Moreover,

only where an address code A0 to A7 inputted



"L" to "H', output clock SCL that is the sane as clock CL after clock
signal CL first changes from 11H'" to "L". That is, regardless of the

speci fication, whether the controller 2 15 holds clock CL at "L" or "H',
the logic circuits 304 and 418 output clock SCL synchronous with data SD
with clocks of clock SCL being the sane in nunber as bits of data SDI. The
data register 4n, 6B, 8B, or 10B reads 4,0 data SDI at appropriate timngs
and holds. The data processing circuit 20 performs correctly data

process ngnflle! ot koyl Ueqhahd be 8e data.feg ghetnedNUfned prakat! Ly
of clock counters, a conp gk cl ock counter, or the I1ke according to the
speci fi cathenigéitheagaresel | @bd? ar eneot megded,chence: refici g tHgesi ze
and cost of the circuit and ensuring the 25 correctness of data processing
at | ater sShagesachbotérchdtt dsterteontheollsicggnalf GEldsk att. "khent bentnber f ace
circuit may output clock SCL and data SDI, in which case the interface
circuit naednahl \Chagbangesnveremr “"Lor td nVBr i mgpdontikphitssiajmatksCRoénd

i nputting it &Eot shown). 30 Moreover, only where an address code AO to A7
i nput ted 23°CHhiSE: coRtRD| tiegRAmeCER snEpber” afatlhes Pfie atadse$DI to

intrinsic_address code, .the | ogic circuit 8 of the .interface circuit
Got octs tHES| BOLE GRILSSER GE it CBnt L6l 108 onTh i GriRRERGRCST FARFEEE 1o

"H', and Qufpu l; . .cd. 0C ' a I.n. nuppe L1.s of
data oo Lo PREEMY SN i dE A0 et R B a Bkl |
can certappl yakdeBikfly a data processing circuit as a target by hardware.
Yet further, in the interface circuit, which in 10 response to contro

signal CE changemg ffuymhdr', toifiH the interface cirecuit, which in

10 response to control signal CE changing from “L” to *“H",

outputs clock SCL and data SDI to the data register 4B, 6B,
8B, or 10B that serially reads in data SDI synchronously
with clock SCL, a clock output method can be realized that
detects the level of clock CL when control signal CE changes
15 from “L” to “H" and then, outputs clocks SCL being the same
in number as bits of data SDI to the data register 4B, 6B,
88, or 10B. |
Still further, in the clock output method for the
interface circuit, it can be realized that only where an
20 address code A0 to A7 inputted while control signal CE is at
“L” matches the preset intrinsic address code, the level of
clock CL is detected when control signal CE changes from “L”
to “H¥, and clocks of clock SCL being the same in number as
bits of data SDI are output to the data register 4B, 6B, 8B,
25 or 10B.
===Data Processing Circuit===
The interface circuits of FIGS. 1, 2, 5,- and 6 are
provided in a data processing circuit such as the PLL 4, TLCD
driver 6, DSP 8, or FM multiple receive circuit 10, angd

30 hence the data processing circuit is reduced in circuit size



outputs clock SCL and data SDI to the data register 4B, 6B, 8B, or 10B
that serially reads in data SDI synchronously wth clock SCL, a clock
out put method can be realized that detects the level of clock CL when
control signal CE changes 15 from"L" to "H' and then, outputs clocks SCL
being the same in nunber as bits of data SDI to the data register 4B, 6B
8P, or 10B. Still further, in the cloc54output nmet hod for the interface
circuit, it can be realized that only Where an 20 address code AO to A7

|nputtedé%h Q%S%Qntrol signal CEis at "L" matches the preset intrinsic

address code,” the level of clock CL is detected when control signal CE

changes from.ily' pdedilily E%X%Eéﬁg¥§ of clock SCL being the same in nunber
as bits 6?q3ata SDIEEre étt t to the. data register 4B, 6B, 8B, 25 or

10B_ ===Dat a ByAGeSpirBEeShial tcircudes | Rherhacectad r euicks fateFl&Tedlit 2, 5,
and 6 are provided in a data processing circuit such as the PLL 4, LCD
driver 6,0iDSA®, Dby FM byl brpkeareceonmeciteduivtial G hearmbdtrdidreee 2 lendlat a
processing circuit is reduced in circuit size 24 and cost. ===Dat a

Proce$si MptSystaradmt PBiroc®Bing D&3rcuiPB4 hagi ngeehed nserfhketcithalit of
FIG 1, 2, 5, or 6 are connected via the controller 2 and 5 data buses
D81, DB2,tMsZheiBs Widhnekhed “s‘i‘ﬁ‘%lffé]tl‘%l}’]eyz tBgRthe? i t Hathe RIPEFHIIRG 2

Foduced (1SR Eur (TR Se dF cHeLe aRBORBREE e norE Kl a T b SRirRg | LA
circuits can.be arganged on aedetgrym ped hoar gl areag rs processing
circuits can be arranged on a predetermined board area.
10 ===Integrated Circuit===
The interface cilrcuits of FIGS. 1, 2, 5, and 6 may be
realized as integrated circuits formed on chips. In this
case, the interface circuits of FIGS. 1 and 2Z can be used as
general-purpose ICs for plural kinds of data processing
15 circuits. TFurther, the interface circuits of FIGS. 5 and 6,
by enabling the address code preset in the address decoder
404 to be variable externally, can be used as general-
purpose ICs for plural kinds of data processing circuits.
Moreover, data processing c¢ircuits having the interface
20 circuit of FIG. 1, 2, 5, or 6 may be realized as integrated
circuits formed on chips. In this case, +the interface
circuit of FIG. 1, 2, 5, or 6 forms a custom IC part
connecting to the contreller 2.
===0ther Embodiments===
25 Although the interface circuits, data processing
circuits, data processing system, integrated circuits, and
clock output method for the interface circuits according to
the present invention have been described, the above
description is provided to facilitate the understanding of

30 the present invention and not intended to limit the present



10 ===Integrated Circuit== The interface circuits of FIGS. 1, 2, 5 and 6
may be realized as integrated circuits fornmed on chips. In this case, the
interface circuits of FIGS. 1 and 2 can be used as general -purpose |1Cs for
plural kinds of data processing 15 circuits. Further, the interface
circuits of FIGS. 5 and 6, by enabling the address code preset in the
address decoder 404 to be variable ex>§rnally, can be used as general -

purpose | Cs for plural kinds of data processing circuits. Moreover, data

i ng_circui i interface 20 circuit of. FIG 1 2 5 or 6
oy bo 1 GANGEGR” | nfborSortr by BRREESFPod Y cgiees Prdenagad (e

interfac i i f G, 5 I far u . par. o cting
to the conirotery’ sabohegle shirele JThiulr LRIk inl i trorf PERE
Circuits,sgiatfr PrOAGESHdHpe CbECULES, Fhed e ¥ OCRSRING Yy St thhegrehed
circuits, and clock output nethod for the interface circuits according to
the presentesanwenihoenbiyr bDeehudesceghtdal ehesabheeeodescription is
provided to facilitate the understanding of 30 the present invention and
not intended to limt the present 25 invention. It should be understood

t hat various changes and alterations can be nade therein w thout departing
fromthe spirit and scope of the present invention and that the present

i nvention includes equivalents thereof. 26 What is clained is: 1. An
interface circuit which outputs -a clock signal and data to a data register
that serially reads in the data



synchronously with said clock signal in response to a 5 control signal for
outputting said clock signal and said data changing fromone |level to the
other level, said interface circuit conprising: a clock output circuit
that, responding to the level of said clock signal when said contro

signal changes fromthe 10 one level to the other level, outputs clocks of
said clock signal that are the sane inzgunber as bits of said data to said

data register. 2. An interface circuit “dccording to claim1l, wherein only
15 where gﬂ%e i tted when said control signal is at the one |evel
mat ches éﬁ%?§ e é?%?ﬁ@%ya tess, said clock output circuit detects the

| evel of jsai dagl q_q}q:eg%/%pé %’Seu&%i dwhféé?géﬁlgpg'#;gnaa gmﬁgﬂe%fg@narﬂ tﬁdone

| evel to the other | out put's sal d clock “si at are

the sane ddata 2@cnugbeiaas Rihs sefersattadatea 11193 drdahia regi $hel - adea AN

interface circuit according to claim11, wherein when having detected the

one | evelsyowlsanbws ek wigmal sasdi dcletcksDghplt Lhr Créspontut SoSasd

clock signal as it is to 25 said data register, and when having detected

the oPherCRYl &iwld EPBckodtpREtindussuds sabdkclignal gaald afaed

havi ng %ﬁggged fromthe other |evel to _the one level to said data

regi ster. 4 CHRP RS £ CiMRi Le¥Edor FNngthE cPERArL, 19ketei nsabdd 27

cl ock outy ég@ié.is %tggg%c circuit that stops outputting said clock
rd"c

si gnal of the bast s b7 -8 ﬁf%%fngSignal bei ng at the one |evel and

that, on the basi$.0fk Sakfu+CARLHAL +SL ' ; t d of
said clock 5 si gna? 1‘Bei ngggt t he o%e I gl\%gil’, l}%%\/\rg&lsﬁaé]gmgl%}g% jé%%al g)fgo
said clock signal when said control signal changes from the
10 one level to the other level, ocutputs clocks of said clock

signal that are the same in number as bits of said data to

said data register.

2. An interface circuit according to claim 1, wherein only
15 where an address inputted when said control signal is at the
one level matches a predetermined address, said clock cutput
circuit detects the level of said clock signal when said
control signal changes from the one level to the other level,
and outputs clocks of said clock signal that are the same in

20 number as bits of said data to said data register.

3. BAn interface circuit according to claim 1, wherein when
having detected the one level on said cleock signal, said
clock output circuit outputs said clock signal as it is to
25 said data register, and when having detected the other level
on said clock signal, outputs said clock signal after having

changed from the other level to the one level to said data

register.

30 4. An interface circuit according to claim 1, wherein said



be output. 5. An interface circuit according to claim4, wherein said

logic circuit conprises: 10 a latch circuit that |atches data for all ow ng
said clock signal to be output, on the basis of said control signal being
at the other |evel and of said clock signal being at the one |level; and a
gate circuit that outputs said clock signal on the 15 basis of said

control signal being at the other Ieve57and of said data for allow ng said
clock signal to be output, which data“’s latched in said latch circuit. 6.

An interface circuit according.to ¢laim4, wherein.sai 2Q.logic.circuit
conpri ses‘?f%d?at 8HLC P?cuﬁl%%‘%tt | atEhed da{'toaglfcor SfLF%\#Fig ggia ASEeE
signal to , t I S aig., c r S gpal I3 e

ot her | ev% alﬁ&(‘jl&g#é sgiggdcr%lc(gagi éﬁgﬁjﬁbe&ngeg% t aeSlo%neB?evseq';d g:nﬂ&%ﬂa gate
circuit tdadnPut peisgsatdtraboekesinghal andt Ratbadrs e i dadm Joig
allowi ng said clock signal to be output, which data is |latched-in said

| at ch circomtroY. sAqgnadt éséwg air ciid acger dilegelo aidi M2 sadkderciscisai d
30 clock output circuit is alogic circuit that stops 28 outputting said

cl ock 3si ghagnah beengasits thesang devalol akigwal shednglack aansd |evel
and that, after said address inputted has matched a predeterm ned address,
al | ows saP® ©¢FBBk-signal to be output on the basis of said control 5

signal being at the other level and said clock signal being at the one
level. 8. An interface circuit according to claim?7, wherein said

5. &an interface circuit according to claim 4, wherein said
logic circuit comprises:

10 a latch circuit that latches data for allowing said
clock signal to be output, on the basis of said control
signal being at the other 1level and of said clock signal
being at the one level; and

a gate circuit that outputs said clock signal on the

15 basis of said control signal being at the other level and of

said data for allowing said clock signal to be output, which

data is latched in said latch circuit.

6. An interface circuit according to claim 4, wherein said
20 logic cizcuit comprises: |
a latch circuit that latches data for allowing said
clock signal to be output, on the basis of said control
signal being at the other level and of said clock signal
being at the one level; and
25 2 gate circuit that outputs said clock signal on the
basis of sald data for allowing said clock signal to be

output, which data is latched in said latch circuit.

7. An interface circuit according to claim 2, wherein said

30 clock ocutput circuit is a logic circuit that stops



logic circuit conprises: 10 a latch circuit that |atches data for allow ng
said clock signal to be output, on the basis of a signal indicating that
said address inputted matches the predeterm ned address and of said clock
signal being at the one level; and 15 a gate circuit that outputs said
clock signal. on the basis of said control signal being at the other |evel
and of said data for allow ng said clagk signal to be output, which data
is latched in said latch circuit. 20 97 An interface circuit according to

claim?7, r.ai.n: [ . [,0Q0] | T Gui onQr i : l.at ch, Ci it ng;

| at ches d%%"ﬁo%%fl g\‘—?vilcr‘}g(‘yslfatb!cg4 g#g}éﬁfs{%lna?}‘?%obgg’l%ut%%t Fgg‘%‘ t%ée é)sll s of
a_si gnal sié}?dfafaéﬂﬂ%t B3t Sl doﬁé‘dié%%' Y tehdTRt GRSt RS 325 address
predet erm ned address and of said clock signal being at the one level; and

a gate ciygpittddahaguimitehsdi & ChpslctbaNahe@N ddireddsi s10bwsaighidpt a
for allow ng said clock signal to be output, which data is latched in said

latch circlidk 3¢l 180 Avei meggrceoni rehet bddich s sadat acontynil
circuit, in response to a control signal, outputting data to a data
regi sber signakereingyareslie iathdre wal syndhsendusilypaki tsigrmlcl wring
signal; and a clock output circuit, in response to 5 said control signal
out put t i iRt sEfY ek Enal to said data register, wherein said clock
output circuit conprises: a latch circuit that |atches data for all ow ng
sai d

8. An interface circuit according to claim 7, wherein said
logic circuit comprises:

10 a latch circuit that latches dafa for allowing said
clock signal to be output, on the basis of a signal
indicating that said address inputted matches  the
predetermined address and of said cleck signal being at the
one level; and

15 a gate circuit that outputs said clock signal. on the
basis of said control signal being at the other level and of
said data for ailowing said clock signal to be output, which

data is latched in said latch circuit.

' 20 9. An interface circuit according to claim 7, wherein said
logic circuit comprises:

a latch circuit that latches data for allowing said
clock signal to be output, on the basis of a signal
indicating that said address inputted matches the

25 predetermined address and of said clock signal being at the
one level; and

a gate circuit that outputs said clock signal on the
basis of said data for allowing said clock signal *to be

output, which data is latched in said latch circuit.

30



clock signal to be output, on the basis of said control 10 signal and of
said clock signal being at one level; and a gate circuit that outputs said
clock signal on the basis of said control signal and of said data for
allowing said clock signal to be output, which data is latched in said
latch circuit. 15 11. An interface circuit which has a data output circuit,
in response to a control signal, outpﬁgting data to a data register that

serially reads in the data synchronously with a clock signal; and a clock

out put _chioul by ALSSHANSER.AQ AN o Alande i RUING Sl

clock signal to sai ata réegis eréirn sald clock output Cir'cu

conpri segaspdrid€h e rguidedtial; | %H%E%i_,d%ét%9£t§ﬁ§0@% Sabd aclafle |
signal to be output, on the basis of sai'd control 5 signal and of said

clock sigrajideingrtRétoBeriavel,; rerdisa gatehei Hadht siRahrowonellsy saitth cl ock
signal on the basis of said data for allow ng said clock signal to be

out put, whichodat &iignalgt Atell & nciar# |lattghiici coxitit 30142 reAponsterface
circuit which has: 30 an address register that serially reads in an

addr e3s EGdél sGREFLEAOUSTIF A + hCBTPNGER DS hald SACaHdrekInalec5@ers atht

detects gpq%Per sai d address code inputted in said address register
mat ches &2 pre#et et ned address code; a hold circuit that hol ds decode

output of sai d,addregs. o Agoofsry digef 0 2 £O0LEL! cghgPAleghangi ng from one
| evel to the ofher Tevel; '
a latch circuit that latches data for allowing said
clock signal to be output, on the basis of said control
10 signal and of said elock signal being at one level; and
a gate circuit that outputs said clock signal on the

pasis of said control signal and of said data for allowing
said clock signal to be output, which data is latched in
saild latch circuit.
15
11. An interface cirxcuit which has a data output circuit, in
response to a control signal, 'outputting data to a data
register that serially reads in the data synchronously with
a clock signal; and a clock output circuit, in response to
20 said control signal, outputting said clock signal to said
data register,
wherein said clock output circuit comprises:
a latch circult that latches data for allowing said
clock signal to be output, on the basis of said control
25 signal and of said clock signal being at one level; and
a gate circuit that ocutputs said clock signal on the
basis of said data for allowing said clock signal to be

output, which data is latched in said latch circuit.

30 12. An interface circuit which has:
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utput circuit, in response to decode output 10 -indicating that

ress code inputted in said address register natches the

m ned address code and being held in said hold circuit, outputting

bsequent to said address code, to a data register that serially
said data synchronously wth said clock signal and is a clock

ircuit, in response to the decgge out put indicating that said
code inputted in said address

egi ster matches, the predeterm ned
d d ' hel d._.i id hold ci. it d.to.said I

bei ng St PRE-BE RO SHVEEE oBht Fng e TTOM ihqid THEE sai d

: , : : k : . ; ; | atch ci i

P A RREL, PR QRO FAERELY PO be out put, o the

basis of the dgcodeuiaut gebBdbsatdma t Ratelhe addbess: ceded npgstedsin

ress 25 register matches the predeterm ned address code and bei ng
hel d i n smddk holihmitioadt and ofsasadl d eldddless gnalgheitey at matbBRegne hevel

te circuit that outputs said clock signal on the basis of said

Pprgtoenigedt adéizess heedepvel and of 30 said data for allow ng

ck signal to be output, which 31 data is latched in said |atch

13. /Ah DAldr FAZEvetr shat Weilds nBsods Hepws OF cgpid epddrass

eads in_.an address cpde ,synchronously wi.ith a cl ock signal;
AT ( ASE it 2o CRRBE AL SLEtR (o BRELEE odETn SRR S THE B

rogl SIEf By GhEs. a predeternined address code;

a data output circuit, in response to decode output
indicating that said address code inputted in said address
register matches the predetermined address code and being
held in said hold circuit, outputting data, subsequent to
sald address code, to a data register that serially reads in
said data synchronously with said clock signal; and

a clock output circuit, in response to the decode
output indicating that said address code inputted in said
address register matches the predetermined addreés code and
being held in said hold circuit and to said control signal
being at the other level, outputting said clock signal to
sald data register,

wherein said clock output circuit comprises:

a latch circuit that latches data for allowing said
clock signal to be output, on the basis of the deccde output
indicating that the address code inputted in said address
register matches the predetermined address code and being
held in said hold circuit and of said clock signal being at
the one level; and

a gate circuit that outputs said clock signal on the
basis of said control signal being at the other level and of

said data for allowing said clock signal to be output, which

an



a hold ci
a control
circuit,
i nputted
and being 15 held -in said hold circuit, outputting data, subsequent to

said address code, to a data register tjfjat serially reads in

rcuit that hol ds decode out put of said address 10 decoder due to
signal changing fromone level to the other level; a data out put

in response to decode output indicating that the address code

in said address -register matches the predeterm ned address code

sai d data

synchronously with said clock signal; and a clock output circuit, in

response
in said
bei ng hel

2 ess register natc € predeterm ned address code and

din said hold circuit and to said control signal being at the
ot her level, outputting said clock signal to said data register, wherein
sai d cl ock3outiputimierxiade coiptrusesshidh chdsed ch circuit that
for allowing said clock signal to be output, on the basis of the decode

out put i ndi cagPngddrgsssarelgasiceesthabdesmpmitiedréadsaiic sahdr edéress
regi ster na%ches t he predeterniged address code and being held in said
hol d & r cGPEeaRURBR CAPHSLVoMR TS n&loBEI R§9BRLi30 the one level; and 32 a

ate circuit that o uts said.clock signal on the basis of said data for
al | ow ng said 2o iHial aEgoger oﬁ%ab‘htg A&t HPSERET| AAbdefAtess d
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In a data processing circuit. i nterface circuit according

predbtelmifed AHAGEALCHode;

a hold circuit that holds decode output of said address
decoder due to a control signal changing from one level to
the other level;

a data output circuit, in response to decode output
indicating that the address code inputted in said address
register matches the predetermined address code and being
held in said held ecircuit, outputting data, subsequent to
sald address code, to a data register that serially reads in
sald data synchronously with said clock signal; and

a clock output circuit, in response to the decode
cutput indicating that said address code inputted in said
address register matches the predetermined address code and
being held in said hold circuit and to said control signél
being at the other level, outputting said clock signal to
said data register,

wherein said clock output circuit comprises:

a latch circuit that latches data for allowing said
clock signal to be output, on the basis of the decode output
indicating that said address code inputted in said address
register matches the predetermined address code and being

held in said hold circuit and of said clock signal being at

the one level; and

a%tégg?dfggggedoyhpggigngéggbLQQI&QS£_said address code inputted

| at ches data



10 16. A clock output nmethod for an interface circuit which outputs a
clock signal and data to a data register that serially reads in said data
synchronously with the clock signal in response to a control signa
changing fromone 15 level to the other level for outputting said clock
signal and said data, said clock output nmethod conprising: detecting the
| evel of said clock signal when said cq ?trol si gnal changes fromthe one

| evel to the other |evel; and 20 outpu ting clocks of said clock signal

h h d :
t17at Aaz:leofzkeou? pggtlrrgtcrr%g{’f or - “Endk sty L4 B %l%%ft BRI

an | nt er ace circui t accor o claim 16,

wher ei n Ogaluei.é’m%rfe 80; adrass EBEUQEE’O‘X% g3 il @l@@ﬁt rsfigfrﬁdlgn% e at

the one lev mat ches a predeterm ned address, the |evel sai d cl ock
si gnal whemtpsa) dyieDK r@kt &1 g9al acbRagesn f s oma t hecomeciaveltio the ot her
| evel is detected and cl ocks of said clock signal that are the sane in
nunber as bits of said data are output to said 30 data register

5 14. An interface circuit according to claim 1, which is

provided in a data processing circuit.

15. An interface c¢ircuit according to claim 1, which 1s
integrated.
10
16. A clock output method for an interface circuit which
outputs a clock signal and data to a data register that
serially reads in said data synchronously with the clock
signal in response to a control signal changing from one
15 level to the other level for outputting said clock signal
and said data, said clock ocutput method comprising:
detecting the level of said clock signal when said
contrel signal changes from the one 1level to the other
level; and
© 20 outputting clocks of said clock signal that are the

same in number as bits of said data to said data register.

17. A clock output method for an interface circuit according
to claim 16, wherein only where an address inputted when
25 said control signal is at the one level matches a
predetermined address, the level of said clock signal when
said control signal changes from the one level to the other
level is detected, and clocks of said clock signal that are

the same in number as bits of said data are output to said

30 data register.



