21 F E B 2005 CONTROL DEVI CE FOR HYBRI D VEHI CLES BACKGROUND OF THE

| NVENTION 5 Field of the Invention The present invention rel ates tP1FEB 2005
control systemfor a hybrid vehicle, and in particular, relates to a
control systemfor a hybrid vehicle capable of inproving the fuel
consunption efficiency. 10 Description of the Related Art Conventionally,
hybrid vehicles, which carry notors as power sources for driving in
addition to engines, are known. Hybrid vehicles are classified into

serial hybrid vehicles and parallel hybrid vehicles. In parallel hybrid

vehicles, the notor 15 Qﬂﬂg?ﬁkﬁgngkﬁgEtgpgﬁqgugﬁgt§y@LEQe rotation of

the drive shaft of the engine arging a power storage unit using
the notor as a generator. In parallel hybrid vehicles, the notor assists
the engine at the tine of acceleration and a power storage unit such as
a battery is charged by decel erati on regeneratian ﬂgring decel erati on,
in order to maintain suffi BAGKGRANPQBRITHERYENTONye 20 power st orage
unit such as a batteries (hereinafer, called the renaining charge, or the
"statesof charge") to neet the driver's demands. Specifically, since the
engine and the notor are connected in series in the parallel hybrid
vehi cl e, thgadridd Nepdish em of the parallel hybrid vehicle can be
constituted by a sinple and |ight weight structure and this driving

SYoeem oo SRR A A pe e Bhtet shgsy iy
P 200 i rlorBs 4 Frol'syelert 16 SR LaglBe HTBIRS L the'ld
consumption efficiency.
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Description of the Related Art

Conventionally, hybrid vehicles, which carry motors as power sources for
driving in addition to engines, are known. Hybrid vehicles are classified into serial
hybrid vehicles and parallel hybrid vehicles. In parallel hybrid vehicles, the motor

15  connected to the engine assists the rotation of the drive shaft of the engine while
charging a power storage unit using the motor as a generator.

In parallel hybrid vehicles, the motor assists the engine at the time of
acceleration and a power storage unit such as a battery is charged by deceleration
regeneration during deceleration, in order to maintain sufficient electrical energy in the

20  power storage unit such as a batteries (hereinafer, called the remaining charge, or the
“state of charge”) to meet the driver’s demands. Specifically, since the engine and the
motor are connected in series in the paralle! hybrid vehicle, the driving system of the
parallel hybrid vehicle can be constituted by a simple and light weight structure and this
driving system is applicable to a variety of types of vehicles.

25 There are several types of the parallel hybrid vehicles, one of which is a type



i nfluence of the engine friction (the engine brake) during decel eration
regeneration (see, for exanple, Japanese Patent application, Fir&t! FEB 2005
Publ i cati on No. 2000-97068), and another type is one wherein the engine,
the motor, and the transm ssion are connected in 5 series in order to
provi de an extrenely sinple driving syst@n However, the driving system
having a clutch between the engine and the notor has a structure that
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vari ety of vehi'c ecause of the conplicated structure of
this systemand because. t transm ssio ff1ci . :

transm ssi JHUEPEE 8& fENEe W?Wﬁﬁ%e%nes@rgge nqul%sn%g%é?]g]f géng?%ﬁ% 100, (5816
vehicle is running. The driving systemin which the engine, the tor,
and the tr frsxeegledapanese B@ﬁﬁ@@pﬁ@ml% ngtiPé@hﬁwngl%rﬁ)é’ﬁ'e%%ﬂl?ﬂngt the
anount of regeneration energy is reduced because of the aforenentioned
engi ne fri akdthér ype iswie wheeinght sngineyubmmotyy, arkithetragsmisson preseonnedqtediin 15
In the latter driving system in order to reduce engine friction during

decel ermat i Qé}iestiﬂ%r&dMPFov@Je ALO/RN N siiple@vibg siieneased by reducing the
punping loss drastically through the use of an electronically controlled

throttle mechani »Ireqr%&\}gév!ér?vin%gﬁn&ﬂ%aﬁ gtai btk Berden e r@xitadsdlthe/ Alovd? S

during decel erati on. the 1 ntake and the exhaust val ves are

fully opened as descrj bhed abov i.ntroduction_.of. fresh 20.air j t he
exhaust syg?se?r?tﬁiﬂﬁlﬁ"ﬁdkﬂzeéf’é’f%@?rgﬂnilgggléesaﬂpg\%aebrllrl goﬁﬁlstd%‘g'"gesr S{ee?r} at? ires of
the catal yst and the A/F (air fuel. ratio) sensor, which results in

causi ng a prasty efvehiclen iy resirigteddiseayss of Lo lcé?edtSHECté‘KPn%\feL}s’ts syslemand] pe
degraded. SUMVARY OF THE | NVENTI ON 25 An object of the present invention
is to provbemuse thertansinisicst efficitney ef thy pewer tparsmissiorEsysgopofithisdihieg e
capabl e of sufficiently ensuring the regeneration energy and capabl e of
drastiigal | yystdmp iodégigiedhraeh telen alareshiglt iomneihpi ci ency w t hout

deteriorating the opti num
The driving system in which the engine, the motor, and the transmission are
connected in series has a problem in that the amount of regeneration energy is reduced
because of the aforementioned engine friction so that the assist amount by the motor is
restricted.

15 In the latter driving system, in order to reduce engine friction during
deceleration, the amount of regeneration may be increased by reducing the pumping loss
drastically through the use of an electronically controlled throttle mechanism for fully
opening the intake and the exhaust valves during deceleration. However, when the
intake and the exhaust valves are fully opened as described above, introduction of fresh

20  air into the exhaust system during deceleration causes lowering of the temperatures of

the catalyst and the A/F (air fuel ratio) sensor, which results in causing a problem in that

the optimum control of the exhaust gas will be degraded.

SUMMARY OF THE INVENTION

25 An object of the present invention is to provide a control system for a hybrid



control of the exhaust gas. A first aspect of the present invention

provi des a control device for a hybrid 5 vehicle having an engi nerFEB 2065
exanple, the engine E in the enbodinent) and a notor (for exanple, the
notor Min the enbodi nent) as driving sources of the vehicle, the notor
stops assisting the output of the engi negwhen the vehicle is

decel erating, and said notor generates energy by regeneration braking

dependi ng t C ] A=K | i 3 engi ne
wnron 1 5= DRI SO SHOR AR G ne sl R o En GRSy,

swi t chi ng lc)iet\/\/eé the all-cylinpder driving state, in ich all .of the
cyli nders CHSEC B’eWPWQ&t ebequspmptien efisirngy Yithoyt &%efé‘{fa?’ég, the P PR
at | east one cylinder is paused; a cylinder pause state determ nation
devi ce (f orcomtzelmsitee exdiavgt 8909 shown in Fig. 2 in the enbodinent) for
determ ni ng whether the engine is in the all cylinder driving state or
in a cylinder pausfifht @épeei oiths bedsent imvishtian hegdder adontme] dexdcafor Bhybrid
suppl ementing device (for exanple, step S311 shown in Fig. 9 in the

enbodi mnent )cifiefe hatHRRInSIRHel (RS dxBfipleS RGN I ) BB RS diNert 8 d Ph@torbY
use of the increnent” of “deceleration regéeneration energy obtained during
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cylinder pause state detecting deyice and the engi,ne i.s ,drjiven in ,20,the
Syl nder  pASRIFIORS HFISIE (s B TPUASL BEGPRECCUPPHES SHUGE TR direlaraing: 8h¢ 2 nce
execution of the cylinder paused driving nmakes it possible to reduce the
fuel consunELeTBENETREStEDEIg Ry JoRenerption bstengedenendimeampn dhedroplesatiantitaterpt or
by recovering the deceleration energy |oss due to the punping |oss and

the fricti the devsz cofnprismgy ah vegigeshichyis b epiindan pefifeetype expinbaal whithiin 25

that the cylinder pausing operation makes it possible not only to inprove
the fue 2cdpable & s3GRhing betwasmUnp bileisddrideiveicstatbin vollisipall of theasyEias&st he

assisting frequency or the assisting anount by the notor to the anount

of regener afl MRrfLRE" i ACAHIE SR WHihE sBAE Y WHRS at least one cylinder is
paused; a cylinder pause state determination device (for example, step S009 shown in
Fig. 2 in the embodiment) for determining whether the engine is in the all cylinder
driving state or in a cylinder paused driving state; and a regeneration amount.

15  supplementing device (for example, step S311 shown in Fig. 9 in the embodiment) for
supplementing the regenerative energy by the motor by use of the increment of
deceleration regeneration energy obtained during the cylinder paused driving than
deceleration energy obtained during the all-cylinder driving when the cylinder paused
state is detected by said cylinder pause state detecting device and the engine is driven in

20  the cylinder paused driving state.

According to the above constitution, since execution of the cylinder paused
driving makes it possible to reduce the fuel consumption and to improve the
regeneration efficiency of the motor by recovering the deceleration energy loss due to

the pumping loss and the friction loss of the valve gear system, an effect is obtained in

25  that the cylinder pausing operation makes it possible not only to improve the fuel



t he cylinder pausing operation. According to a second aspect of the
present invention, in the above control 5 device for a hybrid veq%th 05
the cylinder pause state deternination device prohibits cylinder pa %g]
driving (for exanple, step S 156 shown in Fig. 8) when the negative
pressure in the brake master power cylinder (for exanple, the negative
pressure MPGA in the brake nmaster power cylinder in the enbodi nent),

det ect ed byor{shﬁlpﬂ%g%hﬁeiencg%ﬁﬁﬁkl rt@f&?éa%%agsiﬂ% f&qleh8y ok@aRiRingt he

negati ve pressure sensor , 1s close to the at nospheri c pressure
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t he above constitution, since it is possible to preferentially maintain
the pressuths YHnEeiPaypiaROPRREPBr power cylinder when the negati ve
pressure is close to atnospheric pressure exceeding a threshold val ue by
prohi biting the Aytondier topesesombaspe@ of fher reseph invehigors yi theddpe v eensiohg
operation does not exert any deleterious influence on the brake system

Accor disng déviddr ahybtidaghRed, tief cyliRgerpatseastite ideteaninacon deviee plahibétscont r ol
device for a hybrid vehicle controls the cylinder pausing operation so

as to be eesqgﬁ%legm}g/@& hﬁv@qfé%b %5‘.”%?1?‘)%'5 sh 5% Ry & ME 8 Wherfka ABgAive t he

air intakevalve IV int and 20 an exhalst val ve of each
cylinder (far. exa
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whi ch the fuel consunption efficiency can be inproved 25 extensivel

whi | e pr evesRssungydethetinasdgyseeifonexamplsy thefnegpévecRiesiuga seaseredf)ds clpseitadhe| e 2

1 FEB 2005 5 executing appropriate control of the exhaust gas.

Fur t héOnoramobsyheamnstssud {fogexasnpie stpiéd imibevenbodmaent) hed exdeededer pause
threshold value (for example, the threshold value MPFCMG in the embodiment).

By the above constitution, since it is possible to preferentially maintain the
pressure in the brake master power cylinder when the negative pressure is close to
atmospheric pressure exceeding a threshold value by prohibiting the cylinder pausing

15  operation, the cylinder pausing operation does not exert any deleterious influence on the
brake system.

According to the third aspect of the present invention, the above control device
for a hybrid vehicle controls the cylinder pausing operation so as to be executed while
both of an air intake valve (for example, the air intake valve I'V in the embodiment) and

20  an exhaust valve of each cylinder (for example, the exhaust valve EV in the
embodiment) are closed.

Accordingly, since it is possible to reduce the pumping loss and the friction loss
during the cylinder pausing operation and to block inflow of fresh air into the exhaust

system, an effect is obtained in which the fuel consumption efficiency can be improved

25  extensively while preventing the temperature drop of the catalytic device and while



determ nation device has detected to execute the cylinder pausing
operation, and while executing the cylinder pausing operation, if2?%tREB 2005
regeneration by the notor is not 5 necessary (for exanple, step S059 in
Fig. 7 in the enbodinents), it is possible to nove the vehicle only by
the motor while executing the cylinder pagusing operation for responding
to a request for acceleration by constituting to nove the vehicle only by
the notor . ex e, .S i nbodi ment) dependi ng upon the
driving sté:%&g*n% %%gép\peaﬁ?&c(fei'fe?r.c’%?g&ﬁgg%ér'%lf%%to a fourth aspect of the
present inventio in the above control, device for a bri.d vehicle, the
cyl i nder pausing db@'&eHPPES’nglf)&O’F}tu‘é‘“%Iais HW%Bgﬁggv%WﬂwW’é‘Fﬁﬁ ¥AE% on
device is to enter all cylinders into the cylinder pausing operation,
Accor di ngl yetesiniragiontdevioy Ihiap detectpditosexegute e exlingar paising qrergioasansl whiley
inprove the regeneration efficiency by the notor by mnimzing the
punpi ng | ogsedltinghke eyilgidee padsngadpdrition, if theteigenerhtbasby theanetbf safot of t he
present invention can remarkably increase fuel consunption efficiency.

Accordi 89 ta-asdhftdt SaRerd s@p S0BeilFgSPM tHebetdipbnts), it i§ BBssible 10 move
above-described “control "device for a hybrid vehicle, the nunber of

cylinders to be.controlled i he: e i | | $._Nore
Chan one haf "rCRErey 7 siiisbdfie Sk MEhoRaNRLAAAREE Sbaloh Tt 10T |
is possible to nmnintain at Jeast a mni num amunt of riving energy, when
the oyl i ndEFSPARREE 1hacRRASTRE acheleTellip SRS OB 19 Fiogh (e yshifle 68 At o,
the vehicle safety is further increased. According to a sixth aspect of

t he presenmmatprdax ¢xample.stah8Soa ke gabrdimeny depending epongthp dpving siaept| e,
the cylinder pausing operation is performed by closing both air 25 intake
val ve and tlwevandlaust val ve of each cylinder by each hydraulic-type
variable 2 1 F E B 2005 6 valve timng nmechanism and the oil pressure
controjgdevi ce (fAdcoRKAITRI £ fourthaaspdrof the padsent intentivr, iethebodd emitios) f or

supplying the oil pressure to said variable valve timng
device for a hybrid vehicle, the cylinder pausing operation by the cylinder pause state
determination device is to enter all cylinders into the cylinder pausing operation.

Accordingly, since the cylinder pausing operation makes it possible to improve
the regeneration efficiency by the motor by minimizing the pumping loss of the engine

15  and the friction loss, one effect of the present invention can remarkably increase fuel
consumption efficiency.

According to a fifth aspect of the present invention, in the above-descrnibed
control device for a hybrid vehicle, the number of cylinders to be controlled in the
cylinder pausing operation is more than one half of the total number of cylinders.

20 Accordingly, since it is possible to maintain at least a minimum amount of
driving energy when the cylinder pause mechanisms are detected to be in an anomalous
state, the vehicle safety is further increased. |

According 1o a sixth aspect of the present invention, in the above control device

for a hybrid vehicle, the cylinder pausing operation is performed by closing both air

25  intake valve and the exhaust valve of each cylinder by each hydraulic-type variable



mechani smis di sposed at a position which is the outernost position from
the cylinder which does not execute the cylinder pausing operatiqp1F532%5
According to the above aspect, since it is possible to dispose the -
cylinders provided with respective hydraulic-type variable valve timng
mechani sns at the position where good obl pressure response can be
obt ai ned, an effect is obtained in which the response speed of the
hydraul i c-valpetimand metiganiah Vandt thiloll préreeRapho) e iR is ckadiple, Becsgpsse t he
operational delay of these nechanisns can be mnimzed. 10 According to a
seventh a { l i N q : ki or
S hybri d vohy o] o EEREnRols) RSB ARe ol PRalne Kt Dl wHTR P Y,
the air intake.valve closure operation .or, by the exhaust,.valyve closure
oper at | on. PEIRGI R RPSER 8l & BAYEOR MRS the dhspostAP TG EER e (DI
possible to sinplify the structure of the cylinder systemand to

r educe- t heWhighiopnpotoxesye thomdingder BAISIE aPefti®pency and the exhaust gas
treatment. According to the eighth aspect of the present invention, the
above 6ontrol dévicediniao the dybeiadpact sirzedt impossitble so tdispofeuthk cylimpiEry st op
to the correspondi ng cylinder when anonmaly is detected for said oi

control deybeRedkwithdeSpacaivt AbiRuNaR ﬁaii%]@@alv@"&ﬁxﬁﬂ?h&d&ha&@nﬁfﬁﬁﬂfedi ng to
t he above aspect, it i's possible to inprove the fuel consunption

eff i ci encyndaichOnRL B0l B rliShreTeRRIYe Lh BOOSBO Sn @t M SbtiAntehich

protect the catal yt evice by preventing fuel conmbustion downstream of
t he conbusti on chanber n,the ,cylinder,has.recovered,fromihe .
ol oue ¢SS TREL PSRt B TR neh R bl mss i

Fig. | is a schematic diagram showi ng the . overall stnuctgre of the hybrid

vehi cl e. megausg theoperafional dslay of Hstk Agchamsinhogy RedBamigdof VA
start/standard node
10 According to a seventh aspect of the present invention, in the above control

device for a hybrid vehicle, said cylinder pausing operation is executed.either by the air
intake valve closure operation or by the exhaust valve closure operation.

According to the above aspect, the present aspect makes it possible to simplify
the structure of the cylinder system and to reduce-the lowering of the combustion

15  efficiency and the exhaust gas treatment.

According to the eighth aspect of the present invention, the above control
device for a hybrid vehicle executes the fuel supply stop to the corresponding cylinder
when anomaly is detected for said oil control device or said variable valve timing
mechanism.

20 According to the above aspect, it is possible to improve the fuel consumption
efficiency by stopping the fuel supply to anomalous cylinders and to protect the catalytic
device by preventing fuel combustion downstream of the combustion chamber when the

cylinder has recovered from the anomalous state.

25 BRIEF DESCRIPTION OF THE DRAWINGS



according to the first enbodi nent of the present invention. 5 Fig. 3 E ﬁ
fl owmchart show ng a nain processing of MA start/standard node acch deiE d05
to the first enbodi nent of the present invention. Fig. 4 is a flowhart
showi ng a main processing of MA start/standard node according to the
first enbodi ment of the present inventiorZ Fig. 5is a flowhart show ng
an MA (notor) standard node according to the 10 first enbodi nent of the

present inventi OrFiF}'j g &hkﬁlaﬁcngiagf_%ha{otwiﬁgﬂw A@raNstMin{raor Gie)hystiandar d
e odl ne

node according to Irst e nt of the present invention. Fig. 7
is a flowhart showing an MA (notor) standard node according to the
first enbod'ieh\ﬂf‘t‘ of the present invention. 15 Fig. 8 is a flowchart
showi ng an execution determ nation, of cylinder ﬁgu det rm'cpa iora
according the fi riig. 2issodnHenrt HPWITHE BlRELRIRECSS éﬁﬁ%n”.‘a plgndagd moedg
flowchart show ng the decel eration node according to the first

enbodi ment aotortdivg tprtbs firgt eimbodmdnbof thEipgeseniOinvent®nt | onchart show ng t he
decel erati on node according to the first 20 enbodi nent of the present

inventign. Fig. IfgiPisa fidwahahbwiltoninain proeessingalf dAtstotistandied awder di ng
to the first enbodinment of the present invention. Fig. 12 is a flowhart

showi ng 3 BLAkBHbRKE fERkMBbEANoPHIGRSShIGVARAI dI NG tO the ir st
enmbodi nent 0 th

present 1 nvention. 25 Fig. 13 shows a plan view show ng

a variable valve tinmn chanism?2 1 F : i 3 Lgefirst
embodi ment of theFt 1%.?361323” O‘F(gqvagns[%f"ghr}g ﬁnalg" 2 é%@%ﬁ%fﬁ%%gﬁg\%g?iag @r Fabl e
val ve ti m ng nmechani sm_according to i rst enbodi ment of the present

| he f
i nvent i on. apFqyding4g thefigst gmbedimcat of e AresgPUgyeioss « he

Fig. 5 is a flowchart showing an MA (motor) standard mode according to the
10 first embodiment of the present invention.
Fig. 6 is a flowchart showing an MA (motor) standard mode according to the
first embodiment of the present invention.
Fig. 7 is a flowchart showing an MA (motor) standard mode according to the
first embodiment of the present invention.
15 Fig. 8 is a flowchart showing an execution determination of cylinder pause
determination according the first embodiment of the present invention.
Fig. 9 is a flowchart showing the deceleration mode according to the first
embodiment of the present invention.
Fig. 10 is a flowchart showing the deceleration mode according to the first
20 embodiment of the present invention.
Fig. 11 is a flowchart showing the acceleration mode according to the first
embodiment of the present invention.
Fig. 12 is a flowchart showing a motor output calculation processing according
1o the first embodiment of the present invention.

25 Fig. 13 shows a plan view showing a variable valve timing mechanism



main portion of the variable valve timng nechanismwhile all cylinders
are in the 5 driving state, and Fig. 14B is a cross-sectional di a?qmqﬁ%
the main portion of the variable valve timng mechanismwhile al
cylinders are in the paused driving state. Fig. 15 is a diagram show ng
the hydraulic circuit according to the sgcond enbodinent of the present
invention. Fig. 16 shows a schemati c pl an vi ew of the engine according to

the second 10,.enbodi t he ent i nventi.on. Fig. 17 is a

[ owchar ¢ SISBHIAG 1 M TF e Ragypry Sant PoeaRtriPy o i he second

enbodi nent of the present i nvent| on. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON 15 Her Eigﬁak%and B4R shasy tenysiableeyal votiminganpghagisat ageaidang [ofei s
described with reference to the attached drawings. Fig. | is a schematic
di agr am shfimst agpbbtienan ef telpratentinventéorof Rigel 4dyisra atosswebiianab diagsans hbthe i n
Fig. 1, the driving systemis constituted by connecting an engine E, a

motor M apdirfpdriaR dMesSiafablé v'aﬁe&ﬁﬁi‘n%%ncc-ﬁaﬂﬁm whifd 31t §indersied irPtheVi ded
between 20 the engine E and the nmotor "M The driving force of both of the

engi ne o apd 1§1h%ﬁ1@tag?l]l~" M8 5L L NS0 séét%qlafc%a%{ AL tﬁ@ﬁﬁkfﬂiﬂmg%ﬁﬁg as

dr|V|ng whee tra nsm ssi

transm ssi on a rranual m ss In.c trast when driving
force | s (VDI THRRUPYRE PR NI AL SPUSOR PIiTgn s heErL ST GRE Sl o
hybrid vehicle, the notor Moperates as a generator whi ch generates
regenerative braRigngs 25 dingtegyshemang e hrdraticcirews pesprding thibesernd e i s
recovered as electric energy. Note that the 21 FEB 2005 9 synbol W

denot es a embodimizecdf thd peeselntiimvengioof the notor M and the regenerative
operation by the notor Mare conducted by a power drive unit 2 according

to control conweNds showeh achviadic piialitw of Ahdaidisd ¥ccdrdifl tosibe eeéddgd and
receiving electric energy to and fromthe notor Mis
10  embodiment of the present invention.

Fig. 17 is a flowchart showing the fuel supply control according to the second

embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
15 Hereinafter, a first embodiment of the present invention is described with
reference to the attached drawings.
Fig. 1 is a schematic diagram showing the overall structure of the hybnd
vehicle. As shown in Fig. 1, the driving system is constituted by connecting an engine
E, a motor M, and a transmission T in series. Thus, a clutch is not provided between
20  the engine E and the motor M.  The driving force of both of the engine E and the motor
M is transmitted to front wheels Wf and Wf as driving wheels through a transmission T
such as an automatic transmission or a manual transmission. In contrast, when the
driving force is transmitted from the front wheels during deceleration of the hybrid
vehicle, the motor M operates as a generator which generates regenerative braking

25  energy and the kinetic energy of the vehicle is recovered as electric energy. Note that the



5 connected to the power drive unit 2, and the battery 3 is constituted
by, for exanple, a plurality of nodul es connected in series, mhegii? 0
each nodule is constituted by a plurality of cells connected in f-@;ﬁﬁ
Hybrid vehicles include a 12 V auxiliary battery 4 for driving various
accessories. The auxiliary battery 4 is gonnected to the battery 3 via a
downverter 5. The downverter 5, controlled by an engi ne el ectronic

control unit %}0 ﬁ} cU 11 i %@13 the voltage fromthe capacitor 3 and
charges t h&”Ba%1 MTEFGOBME{E Y The FIECU 11 control's, in addition to
the motor ECU | and the apove-descri bhed downverter 5,..a fugl s Y.
amount cont r ol | er!T drijing Fé‘Pthh@rf’t"‘%ége éet%ﬁ?{?{"éef ogﬂgtfo%wpﬁxpin%oggrﬁé ¥he
engine E, a starter notor 7, an ignition timng etc. Therefore, the

FI ECU 11 r eordweed by 8 pgwet drfiveounit? egreeding sneqrobepmmsndg ogcs nglpr e 15
vehi cl e speed V based on the rotation nunber of the driving shaft of the

t ransni ssi Nbatéery Sifongdndingamdaseetvigp B ctristentigyraland freediheensior M is
(rotational speed. detecting device) S2 for detecting the engine

rotatiogal cﬁﬁ?&%ﬂ%1th@ SwEEhvel 11017, 2n8 el BatRASI Id WnsERNEWBY, &F ek@fple, a
detecting the shift pOEItIOﬂ of the transm ssion T, a signal froma brake

I A L A i MM AL

a clutch sk{@ ecti Ag e operation o utch pedal 9, a
signal froma thrott] e val ve qpening sor S6, for et i ng.,th
throttle opbHrhY %ftcﬁlcl%cme‘“gﬂd’g éeréqsgnglg’g?é)gﬁ?l Igs éﬁqu‘?en?f E{g aﬁ'géhs pattery
pressure sensor S7 for detecting the air_ intake passage pressure PB._ In

Fig. 1, refdpedouingasions accessodienot Bhe awnliane betieanitds emertse toMebateyEoy
for controlling a CVT vehicle, and 31 denotes a battery ECU for ]

cal cul at i ngid Adowavatanisng Thealogaverterth eongetltedrby anIOEineglentronistconyrgl whhr ge
of the battery). 2 1 F F B 2065 10 The synbol BS represents a booster

connecig@d WtOUR] hrakReP@eablidge RHE the ggeitoreay dmsgesehsandidary Satery .
provided with this booster Bs for detecting the negative pressure in a

brake master powef,GHELRARK o€ it Ritidr 1ol the RRSSH DCE 1t scepl 0yt he
af orenenti oned i ntake passage pressure sensor S7 in place of this

negative PLESve d&cribed downverter 5, a fuel supply amount controller 6 for controlling the

amount of fuel supplied to the engine E, a starter motor 7, an ignition timing etc.
Therefore, the FIECU 11 receives a signal from a speed sensor S; for detecting the

15  vehicle speed V based on the rotation number of the driving shaft of the transmission, a
signal from an engine rotational speed sensor (rotational speed detecting device) S;;_.for
detecting the engine rotational speed NE, a signal from a shift position sensor 33 for
detecting the shift position of the transmission T, a signal from a brake switch Sq for
detecting the operation of a brake pedal 8, a signal from a cluich switch S5 for detecting

20  the operation of a clutch pedal 9, a signal from a throttle valve opening sensor S for
detecting the throttle opening state TH, and a signal from an air intake passage pressure
sensor S for detecting the air intake passage pressure PB.  In Fig. 1, reference nufneral
21 denotes an electronic control unit CVTECU for controlling a CVT vehicle, and 31

denotes a battery ECU for calculating the remaining charge of the battery (SOC: state of

25  charge of the battery).



5 sensor S8. This negative pressure sensor S"8 is connected to the FIECU
11. A catalyst device CAT is provided in the exhaust passage EP ?f] FtdEeZUGS
engi ne E and the catal yst device CAT is provided with a tenperatdure
sensor S9, which is also connected to the engine ECU 11. Here, the
aforenmentioned engine E is a cylinder pagyse-type engine capable of 10
switching the driving node between all -cyI i nder operation and the

al |- oyl nder pausiig, . OOS L Oend R BPLRIREER s BARURCK STt Lo an

i nt ake valve 1V afve €ac the engine E
are constituted so as to be_able to d. drivj t hrough .t he vari abl e
val ve ti miffgaHBCRERTSFSSEOr Fhis Rfawrja% R\}QP\P@O%‘F@?@O J%éf‘eﬂg%ﬂ?rﬂe%‘ Y%
connected to the engine ECU 11. 15 The practical operations wll be

descri bed pressuet mid brakt owsier phwerdyinderc e Note thagit.is pegsitiage emplopite 13
shows an exanple in which the variable valve timng nechanism VT is

appl i ed t GifbRRencatibnéd/intdeiasfipd pradgureRensat Sinh placoSBiChdoyriee pregiune. The
i ntake valve [V and the exhaust valve EV are provided with each cylinder

(not Sgowr‘%n c?}rs% ?r{fggétg\}]% an%u @ge\ﬁg’orls\{i@%nteb@dQé RRUSTEQRI Ve K¥arlst

bi ased by VAl Ve spr 51 so as to close the intake and exhaust

ports (not, sho The ref.erence ral unt ed
to the carfl e§f?§V¢] L& prgﬁbgefjﬁg |"=fxthalus MeB5FET gpgjg%éec'fge%{aa%t gl aI ve cam
lifting rocker_ arnms 54a and 54b for respectiyvel i.ft] thel t

val ve si deledian Gl I%h@v&@ﬁaﬁ&a%ﬁmwtgfe ngag o: ﬁ@i‘és ?%8%8?“38}3 a and
54b are rotatably supported 25 through a rocker armshaft 62. 2 1 FES

2905 11 remgitedi@rld, the val ve drive rocker arns 55a and 55b for
operating the valves are rotatably supported at the rocker armshaft 62
adj acent to the Heeké adsiemendanainuhgiedbisforylinder pause-tymnengine cihabldkt al
ends of valve operating rocker arns 55a and 55b are constituted to push
the regpechiidBidghe R OholidBetvebRKE cyRhder opdaditf ahdl ehel Rayliderpdueitig
operation. As is schematically shown in Fig. 1, an intake valve IV and an exhaust
valve EV of each cylinder of the engine E are constituted so as to be able to suspend
driving through the variable valve timing mechanism VT. The variable valve timing
mechanism VT is connected to the engine ECU 11.
15 The practical operations will be described in detail below with reference to Figs.
13 and 14.
Fig. 13 shows an example in which the variable valve timing mechanism VT is
applied 1o the all-cylinder pausing operation to a SOHC-type engine. The intake valve
IV and the exhaust valve EV are provided with each cylinder (not shown), and the intake
20  valve IV and the exhaust valve EV are biased by valve springs 51 and 51 so as to close
the intake and exhaust ports (not shown). The reference numeral 52 denotes a lift cam
mounted to the cam shaft 53, and the lift cam 52 is connected to intake valve cam lifting
rocker arms 54a and 54b for respectively lifting the intake valve side cam and the

exhaust valve side cam. These rocker arms 54a and 54b are rotatably supported

25  through a rocker arm shaft 62.



5 EV for opening these valves. The proximal ends (opposite end to the

val ve pushing ends) of the valve operating rocker arns 55a and 55?1?53 005
configured so as to be able to slidably contact with a conpletely roung
cam 531 attached to the cam shaft 53. Figs- 14A and 14B show constitution
of the camlifting rocker arm 54b and thql val ve operating rocker arm

55a, taking the exhaust valve side as an exanple. 10 As shown in Figs.

14A and 14B, adj ap&mer@ggé,fege ﬁ@{ﬁa Ui foRker 2AGK 8K a %m%&rg?sratihgmemt%@

operating rocker arns draulic chanber 56 is rotatably supported

extending over the camlifting rocker ar b reat, i
rocker ar m‘ﬁSB‘."atagW $uRBOT Ftatﬁf: ir%&gﬁ%%]ﬁnhﬁ, aai&gptts{&%é/@%%agﬁl 535';12 ease
pin 57b are slidably nounted, and a pin 57a is biased to ”,43 car‘ag'fting
rocker ar mButfor thedifypara 53 n Rerdisty egds of YalsopgrameForks” iy ha) e
oi | passages 59 (59a and 59b) are defined through a partition portion S
The oi | passagétub@hoipmsh tnnespectivetbpwindhof the ibtakie ¥alve £V endthsexheest ¥alVe he
side of the release pin 57b through the opening 60 of the oil passage 59b

and thes CopVYHi GRnifYthRas$a06. 6 Thefpréimacasl(offdshg endakike valvepbetting and
the oil passage 59a is communicated wth the hydraulic chanber 56 so as

to be conne | %%ﬁag% { Fed d&isSh e adlk té he
pin 57a threg]tggﬁgfﬁﬁégg%gﬁ%p%gﬁggrg%e? e oll agggssg;ag&%aggand tﬁrougﬁ trtle

communi cat | o RESRARe Shnd et HnPO8) 3] 08 E I 3R 53, Ao shown

in Fig. 14A” €S not "operate throu e oll

passage 59b, the pin 57a npves fo a positio i di ng.over the c lifting
rocker ann 54b S-tli‘i‘eﬁﬁ%ql\]/‘ésélb‘é‘?’&?‘?sﬂﬁ’t}o&cq%éﬁe Wﬂ%@gﬂg Tof crc?gﬁt%sapfjtnées
shown in Fig. 14B, when the oil 25 pressure operates through the oil
passage 59tvalvehepepitingpakercyat Hay talingtihe prchapal vaheesids #s gmexalple 2005 12
57b slide to the valve operating rocker arm 55b opposing to the pin
spring168, the basssamyipBigsi BIA afd 14R; adjace@ta the ¢dm liftmgrrotkeasem 9ith a8 b
coincides with the boundary portion between the camlifting rocker arm
54b and t hghyahNe opPRliAk irH&ker @Gk 85b,aliHdehilic chamberltd istrbrtabbnsuppbitain

between the camlifting rocker arm54b and the val ve operating

extending over the cam lifting rocker arm 54b and the valve operating rocker arm 55b.
In the hydraulic chamber 56, a piston 57b, and a release pin 57b are slidably mounted,
and a pin 57a is biased to the cam lifting rocker arm 54b through a pin spring 58. In

15  the rocker arm shaft 62, oil passages 59 (59a and 59b) are defined through a partition
portion S. The oil passage 59b is communicated with the hydraulic chamber 56 on the
side of the release pin 57b through the opening 60 of the oil passage 59b and the
communication passage 61 of the cam lifting rocker arm 54b, and the oil passage 59a 15
communicated with the hydraulic chamber 56 so as to be connectable to the drain

20 -passagc (not shown) on the side of the pin 57a through the opening 60 of the oil passage
59a and through the communication passage 61 of the valve operating rocker arm 55b.

As shown in Fig. 14A, when an oil pressure does not operate through the oil

passage 59b, the pin 57a moves to a position riding over the cam lifting rocker arm 54b

and the valve operating rocker arm 55b. In contrast, as shown in Fig. 14B, when the oil

25  pressure operates through the oil passage 59b, the pin 57a together with the release pin



5 rocker arm54b is disconnected. Note that the intake valve side has the
same structure. The oil passage 59a and 59b are connected to the20i FEB 7005
punp 70 through a spool valve 71 as the hydraulic control device for

mai ntai ning the oil pressure of the variable valve timng nechani sm VT.
Accordingly, when driving conditions byl€he all-cylinder pausing
operation are 10 satisfied, the spool valve 71 is actuated by the signal

fromthe engidie FCthelvalvd Hseratihpdoait: iafin P58 2pPosing pethatpas spiringt 38 they dr aul i ¢
chanber 56 fromthe oil passage 59b at both of the intake side and

s)(;lhgzl;::a ;:bﬁgng%opﬁgo%gﬁhgi l'rlz gﬁa@itﬁ bhe rL2G5 %ﬁl RerpRbirided vig e Dbandaapd t he

are enployed for uniting the camlifting

rocker arns _54a and 54b and_t he val ve rati,ng rocker 55b
are displ a@@@oqsetmﬁ%C%gﬂw&re@%aﬂ?ggsﬁa tﬂb‘%’(aé‘r’e a}?eﬁ?t%a%gc?ﬁe el

connection between the camlifting rocker arnms 54a anq 54b and the val ve
oper at i ng soabiighe apnncsEan helvessthe eam kiftinganekes een S4pRA¢E thesvalys PREHMYIE ¢ he
camlifting rocker arns 54a and 54b are driven by rotation of the l[ift
cam 525 t hecketapini oMb iolischandcictit dam hat thannteke balve sidadias thesamesirupare.
val ve 20 operating rocker arns 55a and 55b when the connection between

the val ve gpesiabididoe SOLERN ST 7B cHRc@Btbh Gebippsnp ¢ toaopl & spocigahedier
arnms 54a and 54 by %he pins 57a and the release pins 57b are rel eased.

Si nce the Vgi,f‘f! Eégrgg{igé$%] gl‘régi%@for%ﬂﬁtaﬁéeg Hethi PRessuRd 6f thevalitly Qalvet he

valve 1V &R mai ntained Tn the closed state, thereby
the all-cylinder ausedglc}ri ving can be realized. 25 21 F E B 2005 13

[ Mai n ProéHE’é‘igrfBe‘g?ﬁ“W‘ art/Basi c node] The mmin processing for the MA
start/basic node is explained with refere

_ cAgeord; M € nge teo l-Filgﬁ'rth 40. Thj%ae
processi ng suspehgeordiahamhsp rsmesentitons bytel-fRYIEgaT PHEE SRTAIC" A%t or
7. This processing is carried out for swtchi n?oglnthlf\:/lg\n(igg%%r llsttﬁé t node"
for 10 satisfied, the spool valve 71 is actuated by the signal ir g s

hydraulic pressure operates 1o the hydraulic chamber 56 from the oil passage 59b at both
of the intake side and exhaust side through the oil pump 70. Then, the pins 572 and 572
and the release pins 57b and 57b, which are employed for uniting the cam lifting rocker
arms 54a and 54b and the valve operating rocker arms 55a and 55b are displaced

15 towards the valve operating rocker am, and the connection between the cam lifting
rocker arms 54a and 54b and the valve operating rocker arm 55a and 55b is
disconnected.

That is, although the cam lifting rocker arms 54a and 54b are driven by rotation

of the lift cam 52, the rotation of the lift cam 52 cannot be transmitted to the valve

20  operating rocker arms 552 and 55b when the connection between the valve operating
rocker arms 55a and 55b and the cam lifting rocker arms 54a and 54 by the pins 57a and

the release pins 57b are released.  Since the valve operating rocker arms 55aand 55b

are not driven, the valve IV and the valve EV are maintained in the closed state, thereby
the all-cylinder paused driving can be realized.

25



5 starting by the nmotor M a "WAIT node" to enable starting by the
starter notor 7, an "MA basic node" for setting the driving node f f B;?ﬂﬁﬁ
not or M dependi ng upon the state of the engine, and an "MA (npto 2?

(fail safe) processing node" in the case of a failure of the notor.

step 5001, the start execution flag F_STTEN by the starter is determ ned.
10 This flag is set to "1" when the starter clutch is "ON'. Wen it is

det erm ned.,i n. 500 by the starter is executed
(F_STCON =Main 'I‘ SR E h&[ﬁ)%taﬁ@%s?%& ]pr oceeds to step 5003. Wen it is
determned in step 5001 that .t rt b he st ter

(F_STCON = 0, ST &WPm@ﬁSlﬂ&ﬁéS}ﬁm %M@%&E"} ?"&1586‘88’ th?ﬁfgs?{wq’
S002, the starter switch ON start execution fIa F I\/GST i %%em ned

15 Vhen t hBigst2td €r Shistprévessng mape@ﬂS"le’athPﬁPE $thabe F’§t°§ | Startehp ey

the starter switch is turned "ON' (F_MSST = 1), the flow proceeds to

step 5009. W .t NELiS hAickSing 18 \ehirizd dus forawitchingea MaNmaer) megmedaf)or ¢ he
fl ow proceeds to step S003. In step 5003, a MI/CVT flag F_AT is

det er mneds, Hii Et0Manad hide"sb @RatRSRrtirpaly thbetavehinotoe 7 an a MT
vehlcle (FSt %qa,tth ,t thé flow proceeds to step 20 S033. Wien it is

det erm ned, 1}"1&,\}?%?‘88183 for Sgtilf.%p §Hh§ ‘T‘n Bdk Bf ﬁae%o}’@hﬂgﬂe%di(nguﬂﬁn thelstate

YES), the f step S033, a clutch interlock
switch flag F_SWCLINLK is determ e de he
flag i's i noeiEsoRes e svitmeiens 175 Gal?etd pock Rl hEiC BT gbh
5034. If not interlocked (F_ SW.INLK = 0, NO, the flow proceeds to 25
step S005.fafute FEBe20@S.14 |In step S034, a clutch switch ON flag F_CLSW
is determned. Wien it is determned in step S034 that the clutch sw tch
i s di sengaged (FLOMSISO0L)the staa eikbawionflagde STEQN byttepstaiess dgtrERInee. |
determned in step S034 that the clutch switch is engaged (F_CLSW= 0)
the flh@w PTRGERLSIs et BL"¢PWHeR the starter clutch is "ON".  When it is determined in step
S001 that the start by the starter is executed (F_STCON =1, STC signal ON), the flow
proceeds to step S003.  When it is determined in step S001 that the start by the starter is
not executed (F_STCON = 0, STC signal NO), the flow proceeds to step S002.
In step S002, the starter switch ON start execution flag F MGST is determined.
15  When the starter switch is turned "ON", this flag is set to "1".  'When the starter switch
is turned "ON" (F_MGST = 1), the flow proceeds to step S009. When the starter
switch is not turn-ed "ON" (F_MGST = 0), the flow proceeds to step S003.
In step S003, a MT/CVT flag F_AT is determined. When it is determined in
step S003 that the vehicle is a MT vehicle (F_AT = 0, NO), the flow proceeds to step
20 S033. When it is determined in step S003 that the vehicle is a CVT vehicle (F AT=1,
YES), the flow proceeds to step S004.
In step S033, a clutch interlock switch flag F_SWCLINLK is deterrined.
When it is determined that the flag is interlocked (F_SWCLINLK =1, YES), the flow

proceeds to step S034.  If not interlocked (F_SWLINLK = 0, NO), the flow proceeds to

25  step S005.



5 1n step S004, the CVT in-gear determ nation flag F_ATNP is determ ned.
When it is determned in step S004 that the vehicle is in-gear (F—ZA‘]TFPBTO[}S
0), the flow proceeds to step S021. Wien it is determned in step 5004
that the vehicle is in the "N or P position" (F_ATNP = 1), the flow
proceeds to step S005. In step S021, it i4 determ ned whet her the engine
rotation speed NE is equal to 10 or less than the notor start rotation

number #NESTMA ( APREQXDIRLLLIMCRAR iR (B00ag PNCLEW isngtdipsnat. esWpn {INE c
#NESTMA) . When it 1s determned in step 5022 that the engine rotation

speed NE satisf.ies.t T : R DatHedlow
anonal ous ‘?‘ﬁ‘%‘“g?@ﬂ g[rgp gp %ﬁh a,‘[f ?{a%gésh?ﬂf?g‘#tg}gﬁgs%igﬁ%gﬂ%ﬁs%l IS Fs’)et to a
predeterm ned value of #TSTR 1, . and in.step SO r - Bl
starter sv@fPE?FdédﬂtSYeﬁL%{(}gon et &t ?@“efégéfegﬁ%%ﬁp%?hg81@{/@‘%’}%}#??s
set to a predeterm ned val ue of #TSTB2, and the flow proceeds to step
5024. In strpe@D CLHW 7rB). ahe flowgresssdutorstsp $70vi di ng the "WAI T node”
and the control is completed. At this time, the starter is also stopped
(F_STCOBN- O, STC Isétgp800ORR C\ha-grampetesningtion fag FcARNDds dreaningg f r om
the state where both engine and 20 starter have been stopped. Wen it is

det er mi nedyiyan st BRIRIA NI 18 W p SUCH Bat (Be Vétatietihim-goag(ReATISPat 0)othe fipeed
NE is greater than the notor start rotation nunber #NESTMA (NE >

#NESTMA), _the flow propged i Bed ihteHt €04S88Ohe WBBicRL gl g "N
switch det%rr"ﬁ]gergastﬂgc?‘n"%ﬁq%g' F%@%‘% ?Efﬁgﬁ%@m nled.e%tThi s 21 FEB 2065 15 flag

determnes, e ekl 1 50 L5, MRl Sofy. |5 et ermned in
ot or m ned. Vihenin AP SOAL ARG R VERSPG T FIPY 10 R RO (TSOTRE
et e1iD § hes Isbhen dxematdiorrogiobynueTher ERBSISA RaESTEERIAISy dLD T AU
having hysteresis) (NE =< #NESTMA). When it is determined in step S022 that the
engine rotation speed NE satisfies the above condition (YES), a motor communication
anomalous time starter start transition delay timer TSTB1 is set to a predetermined value
of #TSTB1, and in step $S023, a motor start time starter switch continuation time starter
15  start shift delay timer is set to a predetermined value of #TSTB2, and the flow proceeds
to step S024.

In step $024, the motor is stopped for providing the "WAIT mode" and the
control is completed. At this time, the starter is also stopped (F_ STCON+0, STC
signal OFF), the compulsory start can be executed from the state where both engine and

20  starter have been stopped.

When it is determined in step $021 shown in Fig. 2 that the engine rotation
speed NE is greater than the motor start rotation number #NESTMA (NE > #NESTMA),
the flow proceeds to step S008.

In step S005, the starter switch determination flag F_STS is determined. This



When it is determned in Step 5006 that the start by the starter is
executed ((F-STS = 1, STC signal ON), the flow proceeds to step SOBFEB 2005
shown in Fig 4. If it is determned in step S006 that the start by the
starter is not executed ((F_STS = 0, STC signal OFF), the flow proceeds
to step 5007. 10 When it is determ ned i @bstep S025 shown in Fig. 2 that
the start by the starter is executed ((F_STCON = 1, STC signal ON), the

fl ow proce en BO08. . hd sthited Switcdlih ONY NwHeh Rt détbmbinedin ss¢p8@0syY
t he starte(rfmiL s&e(releontght"gé%ecut eéd?(lsz SQI'CO\II = 0, STC signal OFF), the flow

proceeds to step 5021. .In .S SQ07s - 1N GNGIES WhiefER the
TVOTST at 98 tﬁ?ﬁ‘&"&‘f“@ c&i'ﬁ@i@ﬁ%p%’%?ﬁﬁ%egﬁer the starter
switch has been turned OFF is set redet er mi ned al u SE.and
the flow prtaceetsution Sagpy ﬁ@cﬂé@-ﬂqrrg g@m&(fgﬁc"ﬁ"gﬁdgr t\g}éens\}\n'?fgcw%ﬁ%t art
execution flag F_MSST is set to "I", and a restart executio flg'% bey
openi ng t haletermimdd inetep SINSRESThE stager switshig OFF ®eRTS 54 %3&9“5 geedg to
cyl i nder pause execution determ nation is executed, and in 20 step S010,

a det ergi natd,0e02y, ML 1@ suit exeetiveflag by tietstaren§i BECONIsEetesmansdr est ar t
determ nation and the flow proceeds to step SOL1. The cylinder pause

execution deter gl qudéénﬂrneseﬁsiemob_erthgmeeﬂm By Ml SMredr heexeried
conditions to pause the cylinder is'satisfied. The engine stop restart

det er m nat i A0 dis DROSERNG) LR, HR!RMTbICBMS 1ARE 3087 G IOFRS, SUPR id S
execut ed ur@"nerglzs cér ﬁilérfl%%}\ I )f gi%sﬁor\kﬂhn C?%g {!/\,gﬁ)cl e is bei ng%25 st opped
and for determining the restart_ of the enqgine,. whjc st
when a 2 1 detggmrssinfiep W Gpng 6%5‘?% (G, Seagrs B0} ?"gﬂq‘gg .(&Igrgggt S, i
is determ ned whet her the engine stop control is executed by determ ning
whet her an signgl AFF31thp flovrproeteds tagleESMM is "1 ", and it is determ ned
whet her the engine stop control is not executed by determ ning whether
an engi®e stop cowhenlt if degrrFinedin step SO25 siwmindfigp2 that the staebithgiskEesSop
control execution flag F_.FCMG i s deterim ned o
executed ((F_STCON = 1, STC signal ON), the flow proceeds to step S008. Ititis
determined that that the start by the starter is not executed ((F_STCON =0, STC signal
OFF), the flow proceeds to step S021.
In step S007, a start mode maintenance timer TMOTST at the time of engine
15  stop immediately after the starter switch has been turned OFF is set to a predetermined
value #TMOTST and the flow proceeds to step S008. In step S008, a starter switch ON
start execution flag F MGST is set to "1", and a restart execution flag by opening the
throttle F_IDLREST is set to "1".
Next, in step S009, a cylinder pause execution determination is executed, and in
20  step S010, a determination processing is executed for the engine (IDLE) stop restart
determination and the flow proceeds to step S011.  The cylinder pause execution
determination is processing for determining whether the conditions to pause the cylinder
is satisfied. The engine stop restart determination is processing for determining

whether the engine stop is executed under a certain conditions when the vehicle is being

25  stopped and for determining the restart of the engine, which has been stopped when a



depending on the determnation in step SO 0- Wien it is determned in
step 5011 that the engine stop control is executed (F _FCMG = 1), ZtthiEB 2005
fl ow proceeds to 5026. Wien it is determned in step 5011 that the

engi ne stop control is not executed (F_FCM5c = 0), the flow proceeds to
SO 2. 10 In step 5012, MA (notor) startlibnode deternmination is executed.
In this MA (notor) start node determination, it is determ ned whet her

the start dragr&sditthsaye idiefiedot Practidally ieissieariniredwbaheriihe drging stopi ng
respective flags of an MA start inproper node determnation flag

F_STDI SMA d;?ot’hgrof‘is{‘%&?&te& E?B&eﬁﬂ%@%%gﬁ APdrigfit didpeontiol SAMEDMEM k511f 1 s

det er m ne a e notor start 1S 1 nproper by determ ning the

af orement i oned, start, i oper node _det ,nat.j I and
the rmotor & ‘éfst'\éo\qir"dﬂ‘én dswg‘gg'%'?tﬁf ﬁ'é%r“%ﬁ“’aé’? él?&r}lqg}ﬂr)lg&te %@%Fg?;g&l glr}%g node
determnation flag F_STMODMA. In stﬁg@ml , the aforenentioned MA start
i nprooper nwhethereareenginitaatepeemtred glag 7o FDVSMA i s determined. Wien it is
determined in step 5013 that the MA start inproper _npde determ nation
fl ag F5STDI SVA =InlstéprE)1, thermmginecuopeatrmd dsecution flap F_EGMG sndrigrimiped; .
4. If it is determined in step S013 that the MA start inproper node

det er i nat §9Rnding dnFhSIkSMAatoRin( N S01the Whemit iy dueredsed  seeP0BOb4AL | n
step SO 14, the notor start node determination flag F_ STMODVA is 25

determ ne ictop! A ' MG =S thel il pideteedib®0261 aMhenmide
2 1 FEB 2g%f\é\?g&e5{é}tpecr%rl}19§g§i€g]ﬁafﬁlgda{ngF?STNmp}vk :el (YES),et he fl ow proceeds

t t SQL5, If. it .i { 1.ned | . d
ot or nt nat PaR PPl eAn SRR B e B pa R ent Qe T MG Q.

In step SOL5, it is detern}':tped whet her the designated F/S (fail safe) is
al ready 5thadlodeprogeedt@r0i4- i s determined in step 5015 that the

designated F/S (fail safe) is .. .
? 10 ( In step SO1 2,)MA (motor) start mode determination is executed. In this MA

(motor) start mode defcrmination, it is determined whether the start is executed by the
motor or the starter motor by determining respective flags of an MA start improper mode
determination flag F_STDISMA and a motor start mode determination flag
F_STMODMA.

15 It is determined that the motor start is improper by determining the
aforementioned MA start improper mode determination flag F_STDISMA and the motor

start mode is determined by determining the motor start mode determination flag

F_STMODMA.

In step S013, the aforementioned MA start improper mode determination flag
20 F_STDISMA is determined. When it is determined in step S013 that the MA start
improper mode determination flag F_STDISMA = 1 (YES), the flow proceeds to step
S022 shown in Fig. 4. If it is determined in step S013 that the MA start improper mode
determination flag F_STDISMA = 0 (NO), the flow proceeds to step S014.
In step SO14, the motor start mode determination flag F STMODMA is

25  determined. When it is determined in step S014 that the motor start mode



al ready detected (YES), that is, when it is detected that the notor is an
anomal ousstate, the flow proceeds to step 5037 shown in Fig. 4. 1 FEB 1085
determned in step 5015 that no designated F/S is detected (NO, that

is, the notor is in a normal state,, the flow proceeds to step 5016. 10
In step SO 16, the start by the starter Idxecution flag F_STCON i s
determned. when it is determ ned that the start by the starter #s
execut ed (FiShGaMien flag FhSTHUDMsi ghaYES) Uenflowtrecer oy siirotteds 14 % 1St ep
S037 shown in Fig. 4. If the start by the starter 1is not executed

(F_STCON = | Mt tHehBothb} St piclzaiztantimtondag FOSTMODM A e
SO 17, it ?égc@;};g?%d%g}gbemfit her the engine water tenperature TWis 15

| ower than@‘tﬁﬁ)e'ﬁ?‘gﬁé?’ltpié‘?getc ttlg)rs'gg%re@%(_e #TWST (having hysteresis) for

starting b ermnation is executed in order to
reduce the higher |load appljed to.the t R Bfead
tenmperature TW i &n 8B S0& it Wgletprmin sv"l?fﬁeégﬁ? ﬁ%ﬁéﬁa&l@/ggﬁ'ﬂ%&%thﬁ% ”t he
engine water tenperature is reasonably hi 55\ TW > #TWST S . be

abl e t& stdetectoy. t Behenvt srdetgirminsdtin aﬁm%?ﬂg afiW%%ﬁlﬁ%‘e??fégg%ﬁt%fe&sbt he
flow proceeds to 20 step S18 shown in Fig. 4. If it determined jn step

S017 that jiReadyidetdetday(MER), that jsy when inat deteqted tyat thatreotants anRBORRLUESIEG: t he
starter is desirable because the | ow engine water tenperature is |low (TW

c #TWBT), {}GE{]J\L?%OQE&C@%% 43 75hefm 50 Bip. ghoufitinddterined] in stapoSlitehatoicor
is converted to the "WAIT" state, and the control operation is conpleted

preparing the sta : rhBrlis P2 Gobh@ntdte, ONp flozv 1 F E B
2005 18 Iﬂeség%%ccggs% dtg{ég‘lf?gg@?ﬂjﬁél Ttggdet errlr‘?ilned C‘vvhet he? t he engi ne

start by the notor M |§ ossi bl e based on the aforenentioned
comuni cat PESCFEY OSHRR TYR from the motor ECU 1 by deternining whet her

Step 9018 ¢ hat |t B 1tB1C0H 1 e GF IDNPR HEreA SyeaHy Lo b1 R arB 2,
N0 he f1om oracosds to step S, unen 14 L CoLEErRR 1 Sheg 5o 1o
proceeds £ (s)ignal is ON), the flow proceeds to step S037 shown in Fig. 4. If the start by the starter
is not executed (F_STCON =0, STC signal OFF), the flow proceeds to step S017.
In step S017, it is determined whether the engine water temperature TW is
15 lower than the upper limit temperature #TWST (having hysteresis) for starting by the
starter. This determination is executed in order to reduce the higher load applied to the
motor when the engine water temperature TW is too low. When it is determined in step
S017 that the engine water temperature is reasonably high (TW > #TWST) so as to be
able 1o start by the motor without applying a load to the battery, the flow proceeds to
20  step S18 shown in Fig. 4. If it determined in step SO17 that the start by the motor is not

appropriate and the start by the starter is desirable because the low engine water

temperature is low (TW < #TWST), the flow proceeds to step S037 shown in Fig. 4,

and the motor is converted to the "WAIT" state, and the control operation is completed

preparing the start by the starter (F_STCON«1, STC signal ON).



step 5019. In step 5019, it is determ ned whether the starter switch
determination flag F STSis "1 ". Wien it is deternmned in step 5029 kA8,
the starter switch is ON (YES), 10 it is determned in step S019A

whet her the notor start tine starter switch continuation period starter
start transition delay tiner TSTB is "04g8 Wien it is determined in step
SO019A that the tinmer is "0" (YES), the flow proceeds to step S037,

consi dering that ) i Ll I & i W for ng
determned in stlgﬁ’teé%&lg‘%’ﬁgt&’ Iﬁg%%&%{r}'eygqﬁ%msm@é ,mwgfbtm?s

consi dered that the 15tran|t|ont| i'S not suff
proceeds topesspe 8a%d onfhes rFmﬁ%?%ﬁafﬂ@EqnﬁC%togdn ’hfr{"%e‘ﬁ starter

switch is OFF (flag F_STS , the flow proceeds to 02Q. ., wherein
t he contr(EClddrboedetmmmghéhe't;mtbwmf)ﬂ%ﬂa‘fﬂtla bledine t M\ﬁaiggSﬁ Sthe start
is executed by the notor M (F_STCON+0, STC signal CFF) and the control

i's conpl etygHen AQs W¥reAnired iis sE@p 1561 Srilnetheimotet epnd@dh the ssAngbp state Fi g. 3 that
the engine stop control is executing and that F FCMG = | (YES), which

means § haygt cd @ 116) IRCBbE RSB 1o eSHIDW Whes Reddettmnisten $826
wher EI!%’I t e—]PrlS% o?fl%ss(?st determ rfg{t)lcon flaégﬁF MAST is set to"O' and

motor st AL IR BETB T A EenisraB B Mo e P 1

step S027 indicates that the notor is not inthe 2 1 FEB 206 19 standby
state (F_ StePSH = o, NO, then, |n steps S034 to step S036, the starter
swtch ON start execution flag the running, eﬁgcuti.on .hi atory

flag F_MGVP, andntstep S%Wgﬂtnédg‘%}@mé@(@@ﬁthebﬂ‘ec%ﬁqréW“F gepPeiel ife set
to "0", respectively, and the flow further proceeds to ste 8024 5 V\hen
it is deter8insed "ih sWaenGLiE deteamninetien stop 501 $hﬂtrﬁh€t$1@1@tsa“r1\‘@gy
(F_MOTSTB = 1, YES), the flow proceeds to step S028. In step 8028 the
MOt OryQ it is determined in step S019A whether the motor start time starter switch continuation

period starter start transition delay timer TSTB is "0".

When it is determined in step SO19A that the timer is "0" (YES), the flow
proceeds to step S037, considering that a sufficient transition time has elapsed. When
it is determined in step SO19A that the timer is not "0" (NO), and it is considered that the

15 transition time is not sufficient, the flow proceeds to step S020.

When it determined in step S019 that the starter switch is OFF (flag F_STS = 0),
the flow proceeds to step S020, wherein the control converts 1o the "MA (motor) start
mode", wherein the start is executed by the motor M (F_STCON«0, STC signal OFF),
and the control is completed.

20 When it is determined in step S011 shown in Fig. 3 that the engine stop control
is executing and that F_FCMG = 1 (YES), which means that the vehicle is decelerating,
the flow proceeds to step S026 wherein the motor assist determination flag F_ MAST is
set 10"0" and further proceeds to step S027. In step S027, it s determined whether the
motor start available flag F_MOTSTB is "1".

25 When the determination in step S027 indicates that the motor is not in the



conmmuni cation anonmal ous tinme starter start transition delay tinmer TSTB2

is set to a predeterm ned value #TSTB2, and the flow proceeds to B1¢BB 7005
S030. In step 5030, it is determ ned whet her the designated F/S (fai

safe) is already 10 detected. Wien it is determ ned that the designated
FI'S (fail safe) is detected, that is, wgn the notor is in an anonal ous
state, the flow proceeds to step S033, wherein the operation is

converted to_t.he " E/ il ..saf i p ShtN- O,
ﬁ%( RYPETR (ﬁ.h((ﬁfé"t}{en @tsg%n_s@(}?@%ﬁefi%m%e sfahes

STC signalS yg he control ’i's ¢onpl If the determ nation in

step S030 indicates that_t i.gnated .F/ S is..not. +hd hat
s Pihe. molBY S8 Scuises UESeerimipg goRige st TR L MRO U e
wherein the operation is converted to the "MA (r.rp;t'or%ﬁ?basi C %&f'
(F_STCONA- efigine SIQ exiegutinn @riyl ApgiF tFEME0HE 58 108" dBtRSFRYEY 20 the B9 or)
Base Mbde) 20 Next, the MA (notor) basic node shown in step 5031 of Fig.

4 will be fauprpraedddrsseh 5024.he flowchart shown in Figs. 5 to 7. The MA
(motor) basic node includes an "idle node", an "idle stop node", a

"decel ef ati on nDAR}en A is GétkinGiBedRiRep 0ZNHatthe hAntoels i did undipdete | n the
idle node, the fuel supply is restarted after the fuel has been cut and

the engine } S ERARLNCidy hAEPobEleRs & abFsobsl LGk tigmonde, the

engi ne i s Sstopped under ‘certain co I ons, B 2005 20

equner at | SEPBRAREAIGR el Jotene sy PRSI RS B TS TR set 02
accel eration node, the notor assists ﬁhe drivin of (ane vehicle by the
engi ne, or pradeteyaine walus# B THAmndphe fiew pcsrds RteR 30the “cruise node”,

the vehicle is driven by the engine while the notor Mis stop

_ ) ped.. 5 In
step 5051, it is ldeteprSfi3fed isrsermined whetharthy/fedgnated i /Slfabsale)gglrsady 1
When the determination indictaes that the vehicle is a MI vehicle

(NO), tde fHb@etedpr GCRES id detaripediahe DésigratedIBASE(fal sede) iodeteptedithy 15051
indicates that the vehicle is a _
when the motor is in an anomalous state, the flow proceeds to step S033, wherein the
operation is converted to the "MA (motor) F/S (fail safe) processing mode"
(F_STCON«-0, STC signal OFF) and the control is completed.
If the determination in step S030 indicates that the designated F/S is not
15  detected (NO), that is, the motor is in a normal state, the flow proceeds to step S031,

wherein the operation is converted to the "MA (motor) basic mode” (F_STCON+-0,

STC signal OFF) and the control is completed.

[MA (Motor) Base Mode]
20 Next, the MA (motor) basic mode shown in step S031 of Fig. 4 will be
explained based on the flowchart sho% in Figs. 5to 7.
The MA (motor) basic mode includes an “idle mode", an "idle stop mode", a
"deceleration mode”, a "cruise mode", and an “acceleration mode”. In the idle mode,
the fuel supply is restarted after the fuel has been cut and the engine is maintained in the

25 idle state. In the idle stop mode, the engine is stopped under certain conditions, for



CVT vehicle (YES), the flow proceeds to step S060, wherein it is

determ ned whether the CVT in-gear determnation flag F_ATNP is "2 FER 2005
Whien the determination in step 10 S060 indicates that the CVT vehicle is
in-gear (NO, the flow proceeds to step SO60A. In step SO60A, it is
determ ned whether the vehicle is in thegpw tch back state (in the shift
| ever state) by determ ning based on the state of the switch back flag F
VSVB. V\henlti e ol vehhel £.LiS .k S bagk te
(YES), the "afrtpétmw egcéeﬁ& 'ggl%Bﬁ%%%?p\{}ﬁeoﬁég%lﬁmtlﬁ%H\}gﬁlx\g#eﬁ%?%t conz\;‘/l‘gxr1 ed
to the "idle rmde" and the 15 control ete the "1 dl e,

the. engi nds Eopducied by e edios M aparmiaRcIFUPRE g s FOIARe e LR
SO60A indicates that the vehicle is in the switch back state (NQ, the
f1 ow pr ocesfdbe vehiskedyy t506agne, \Whdlne vabi¢ls isddriven by ibempiprstdln s OFYgGt t he
gear is in the Nor P positions (YES), the flow proceeds to step S083,
wher ei n i tmb&e'deHeoleRidler diehbonhd bgisnghiletstmeor Mlisstipped! execution

flag F FCMGis "I". If the determnation in step S083 is "NO', the flow
procee S to the pidlestRde’is ibkeihipRd ¥RherDE MITAC YD AETethination gRRhEtIEd.
When t determ nation in step SO083 is "YES', the flow proceeds to step

084, wherg) UG s R VGRG0 AT Uik Bhop sy and the

control is he engine" E Is stopped

under certain circunstances. such as .at the i v 21 F
E'B 2005 FEOCGHs i BEP 5085, 1 ih SCeRHBRUATIEG %@?ﬁé‘?d‘?%s%s fial fe "eﬁﬁg‘f?ﬁta. on
determnation flag F NSWis "I". Wen the determ nation_ instep, SO5

"YES', thatVisichidhe(§eSk tesflow praceedsiestapai0sowherian! s drdermingd Wh %feds
to step S083 shown in Fig. 7. If the result in step S052 is "NO', that

i s, the gehe OWT imgédideraninasibn flagift AGNP isfit". f | Whepthsolstaiminagiostie ptep
5053 wherein it is determ ned whether a clutch connection determ nation

flag rpCLSWeol igdicdtes tHAeHE CUT VeBRH 1s ih-gear(R®)), thedlomapiobegedstio isepddb@an ned
that the clutch is in the "disconnected" state, the flow proceeds to
step 5014. When fNng. A€d&IAT;N3detPmidedShifdther the vehicle is in the switch back state
(in the shift lever state) by determining based on the state of the switch back flag
F_VSWB. When itis determined that the vehicle is in the switch back state (YES), the
flow proceeds to step S085, wherein the vehicle is converted to the "idle mode” and the
15 control is completed. In the “idle mode", the engine E is maintained in operation. If
the determination in step SO60A indicates that the vehicle is in the switch back state
(NO), the flow proceeds to step SO53A.
When it is determined in step S060 that the gear is in the N or P positions
(YES), the flow proceeds to step S083, wherein it is‘determincd whether the engine stop
20  control execution flag F_FCMG is "1". If the determination in step 5083 is "NO", the
flow proceeds to the "idle mode” in step S085 and the control is completed. When the
determination in step S083 is "YES", the flow proceeds to step S084, wherein the

operation is converted to the "idle stop mode” and the control is completed. In the "idle

stop mode", the engine E is stopped under certain circumstances such as at the time of

25  wvehicle stop.



S053 is "NO', showi ng that the clutch is in the "connected" state, and
the flow proceeds to step S053A. 10 In step S053A, it is determ pacFER 2005
whet her the remaining battery charge QBAT is higher than a | ow speed
start determ nation remai ning battery charge QBATJAM Wen the
determnation is YES, that is, the remaigjng battery charge QBAT is

hi gher than the | ow speed start determ nation remaining battery charge

BATJAM the flo r ds.to ste ete atlon'

S53A 1's N0y ¢ hat? 8P SPRE T inhfipRBedEhngl e hOfrd PhSUER AN Ra PoE o

t he | ow speed st art det erm nation renmmining batter char ATJAM . t he

f1 ow proceddd’Sistlep Sobapthe dgtesmamtiansaicy PP57 & ° E%é'i}l B99REYINt he

| ow speed start determ nation flag F JAMST is "1 ". Th| s | ow speed start
det er mi nat itnndutrabpdsitibhlVBE flew phecekdsiy sip 308 3ishodetie Frg. Yed If theyesultihh when
the vehicle travels at a very |ow speed w thout accelerating. 20 Wen

t he det er msieptsoan iy NE?T qﬁatS@'iﬁngé‘ i¥ ESthe tnB@tralipdsitioh ethe lve pdce&dstts aépl i ng
at a very |ow speed the flow proceeds to step 5083 shown in Fig. 7. If

the deter migpay | legeﬁenﬁﬁéﬁ%e&m 1488 bl BerkhingtiSn e poasw

traveling very s o Oow procee s to step when t

remai ni ng ba:L t,,er and,.t he vehi,c S i

i s deternifed ﬁ{h ﬂé@ 6é? Qggg 'rﬁjd‘fa“inﬁt’te’ﬁge{egng'g@z}lgaeﬁ%gl fcl%és\'}]e | cI e
and that the 25 vehi cle shoul d be operated in the idle node or the engine
stop node | HseRmEsted oStatRpihg o voprocetds 19 6B 5934 h&/hendhe egraTiRtioRI step
efficiency. In step S054, it is determ ned whether the |IDLE determ nation
flag F TH AQMSsi"NOL showingghatithe chietheis i et comeictedRiSate, land thesflowpereetdse
throttle is totally closed, the flow proceeds to step S061. If the
det er mi nat tostep B0SILp S054 is YES, that 5 is, the throttle is not totally
cl osed, the flow proceeds to step S054A, wherein the engine rot ation

speed jgicrement {4 ﬁ&) m%&ehlhémaeaﬁattheienamn%wme@fch m;aeged
clutch is set to "0", and the flow proceeds to step S055. "Note t at this

engine 1ot glhOMhan a low speed start determination remaining battery charge QBATJAM.

=

When the determination is YES, that is, the remaining battery charge QBAT is higher
than the low speed start determination remaining battery charge QBATJAM, the flow
proceeds to step S054. If the determination in 'step S053A is NO, that is, the remaining
15  battery charge QBAT is lower than the low speed start determination remaining battery
charge QBATJAM, the flow proceeds to step S053B.
In step SO053B, it is determined whether the low speed start determination flag
F JAMSTis"1". This low speed start determination flag F_JAMST is the flag which
is determined to be "1" when the vehicle travels at a very low speed without accelerating.
20  When the determination in step S053B is YES, that is, the vehicle is traveling at a very
low speed, the flow proceeds to step S083 shown in Fig. 7.  If the determination in step
S053B is NO, that is, the vehicle is not traveling very slowly, the flow proceeds to etep
S54. That is, when the remaining battery charge is low, and the vehicle speed is also
low, it is determined that the driver does not intend to accelerate the vehicle, and that the

25  vehicle should be operated in the idle mode or the engine stop mode in order to improve



speed increnment flag F_NERGNUP for judgenent at the tinme of half-engaged
clutch wll be described later. 10 In step 5055, it is determ ne?| B 2005
whet her the notor assist determnation flag F MAST is "1". This f g\g]:El
used to determ ne whether the engine is assisted by the notor M and
when the flag is "1" it is determned t& the assistance by the notor is

requested, and when the flag is "0", it is determned that no assi stance
is requesgﬁgme] %Qﬂs%rﬁsﬂ?ﬁ)tnéﬂ? iSpd{pt or assi st determnation flag is
determned’in respon etot river's 15 desired accel eration (such as

by depression o eler tlon d Yaapgchar ge, the

i nt ake passage dPé%@Lﬁ(gsc 4d ?tﬁlén\?gﬁw?ﬂeémsgjgg?l“ ‘V@enmﬁﬁétf‘or 18 mination in
step S055 is "NO', the flow proceeds to ste 0

det er ni nathi_dwlAdM@HS"1".t hWhen g %E’é%@nt‘g@ %at%\é:g"enlt& @f%tHe §0t§5.a”y|t

i s determ ned whether the MI/CVT determ nation flag F_AT is 20 "1".

the resul tcldsed, iINOflovt pratedds to kfepiS06l s Habedetermeigationin stepaSAdnF MES, ﬂ?tan
MI vehicle, the flow proceeds to step S063. When the determ nation in

step 61 ;i She Wrstile ib Péolally cloveaht ewsbilde 10 step 56540 Twhebindhesngine
fl ow proceeds to step 5062, wherein it is deternined whether the reverse

position g?taﬁon s?%etd' 1RQreHeﬂgﬂ ﬁ‘TlﬁBR'Cﬁ\]U}i for jullfi8fer B the iR o6 MaBérigaged S

"YES", th gear 1s ' the reverse p05|t|on the fl ow proceeds to

25 step SO 5, and wh rm nat

det er mi ne& YhR s seh o gga’fmcgthf% 6"6% pogll?t i laltﬁ&?ﬁsmntgjts clngléfcr%%t\?té?ge
position, the flow proceeds to step I n %PSSG 1% S d& Iﬁ‘gnrﬂlned ‘
whet her t Ispeadringement flag i NERGNUP |fablt'ﬁgemm@§ o tyme of palf-greaged (Bleh ¢ i on

is "NO' indicating that the vehicle is an MI vehicle, the flow proceeds
to step SEG8 tehiwacribed IBley. 7. 5 In step S058, it is determ ned whet her
the final charge command value REGENF is |ess than "0". Wen the
det erpg nati on i In"sWpRQS5SL Itds determinbe whaiheethiesnotes gssist Hetarrainatioreflag ow
proceeds to step S059 for executing the "accel erati on node", and the
F_MAST is "1". This flag is used to determine whether the engine is assisted by the
motor M, and when the flag is "1" it is determined that the assistance by the motor 1s
requested, and when the flag is "0", it is determined that no assistance is requested.
Note that this motor assist determination flag is determined in response to the driver's
15  desired acceleration (such as by depression of the acceleration pedal), remaining battery
charge, the intake passage pressure, and the vehicle speed.
When the determination in step S055 is "NO", the flow proceeds to step S061.
When the determination is "YES", the flow proceeds to step S056.
In step S061, it is determined whether the MT/CVT determination flag F_AT is
20  “1”. If the result is “NO?”, that is, if it is determined that the vehicle is an MT vehicle,
the flow proceeds to step S063.  When the determination in step S061 is "YES", that is,
when the vehicle is the CVT vehicle, the flow proceeds to step S062, wherein it is
determined whether the reverse position determination flag F_ATPR is "1".  When the

determination is "YES", that is, the gear is in the reverse position, the flow proceeds 1o

25  step S085, and when the determination is "NO", that is, it is determined that the gear



control is conpleted. Wen the determnation in step S058 is "NO', that
is, the final charge command 10 value is greater than 0, the con?quEB 7865
conpl eted. Wien the determination in step S056 is "YES', that is,

vehicle is a CVT vehicle, the flow proceeds to step S057, whereln |t IS
determ ned whether the brake ON determgmtion flag F_BKSWis "1". Wen
the determnation in step SO057 is "YES', that is, the brake is

depressed, _the fl ow, proceed termnation 15 in
step S057 P¥FHS rfoh erﬁt’?rﬁgp§sr!1 (?&’t%ﬁeé‘g‘giﬁoc\é?gﬂnogt{l&d%bgr essed, the flow

proceeds to step S05 In step 506 s, d whether i ne
vehi cl e speed islm¥ep g%@)ﬁt 15 %”E}éte r"Yﬁcﬁéﬁr t%%ﬁﬁ{?%%%%"ﬂ‘ AHelats gntke 'ﬁﬁﬂg
the vehicle speed is 0, the flow proceeds to step S083 shown. in Fl

If the det&'m Afthectstarminatiop iS09@" indicatiog tha dhevaidlg isandy!] vehidgdhs, ‘FW’CI e
speed is not O, the flow proceeds to step 5064. In step S064, it is

det er m nedp\aeddias siepes038ghown $it Big. 2ontrol execution flag F FCMGis "l
". Wen the determ nation indicates that the flag is "0" (NO, the flow

then proceeds to fei@inef wHekhd: g 841@h#Hg abm@iant VaRicep S064
i ndi cat es that Irﬁgteﬁﬁggﬁﬁtsk%e me w et he fl ow pr%mgeeds to step S084

shown in 0 S D Y st e HRIVEIRE less
whet her t hggg*‘%ﬁ ]Sﬁﬁﬁqagn Ly cg)gg) tﬁ%‘@@ Eﬂgggg ?6 %%GEN rél ease
det erm nati on pr ocessing d i ner. . TNERG\ "Q" x\h
det er ni nat i8R G theslap PSGGSdeSi ‘Hél‘*@as{{)gg f?h%ﬁect‘h@ Q’ﬁl preelh ei'notjlemfe’:or o2 Becen
rel ease determnation processing delay timer TNERGN is "0" (YES), the
f1 ow pr oceeusrd as simeplete8066. |f the deternmination in step S065 is not "0"
(NO, the flow proceeds to step 5 S068. In step S066, it is determ ned
whet her the rat eVdienchadegerminatitreinestey 5@5 & ist"BQ o that E‘pé@cﬁ@ﬂ\l@ﬂr%e sseand
than the value of a DNE subtracted REGEN determ nation engi ne

10  value is greater than 0, the control is completed.

When the determination in step S056 is "YES", that is, the vehicle isa CVT
vehicle, the flow proceeds to step S057, wherein it is determined whether the brake ON
determination flag F BKSWis "1". When the determination in step S057 1s "YES",
that is, the brake is depressed, the flow proceeds to step S063.  When the determination

15  in step S057 is “NO" indicating that the brake is not depressed, the flow proceeds to step
S058.

In step S063, it is determined whether the engine vehicle speed is"0". When
the determination is "YES", indicating that the vehicle speed is 0, the flow proceeds to
step S083 shown in Fig. 7. If the determination in step 5063 is "NO" indicating that

20  the vehicle speed is not 0, the flow proceeds to step S064.

In step S064, it is determined whether the engine stop control execution flag
F_FCMG is"1". When the determination indicates that the flag is "0" (NO), the flow
then proceeds to step S065 in Fig. 6. If the determination in step S064 indicates that

the flag is "1" (YES), the flow proceeds to step S084 shown in Fig. 7.

25 In step S065 shown in Fig. 6, it is determined whether the shift change forced



rotati on speed #DNRGNCUT. Here, the DNE subtracted REGEN determ nation
engi ne rotation speed #DNRGNCUT is the changing rate DNE of the engimqams
rotation 10 speed NE which serves as a standard for determ ni ng whét her

t he amount of power generation is subtracted in response to the changing
rate DNE of the engine rotation speed WM. Wien it is determned in step
S066 that the engine rotation speed NE is remarkably reduced (the

reducti on YES) .. the. fl.ow procee . - JAn St S082,
e engr nd PO FISFSE pettRint P RRRSFER 4 RS 15 Dige Whep 1 Dhe
time of half-engaged clutch is set to "i" and the flo r eds to step
S085 showrfletgimingionan stepp06higicates B?h‘cheéhﬁ%g?é’ﬂc f%&?‘&gﬁ*ﬁf GSE  NERGNUP
for judgenent at the tinme of the half-engaged clutch is provided by the
fol | owi ng decasdmaion procesdiang detay timerISHER GNais 18T €Y% I dhei Baw prpcsedspo sfep
(described later) fromhunting at each tinme when 20 the engi ne rotation

speed NE @usa0esf e eiRidriendtlontis btep SObRIS nengaged), théfoengoaeds toatept i on
speed NE is increased when the clutch is hal f-engaged. In order to nake

clear, g thgegngine rotation speed increnent flag F_NERGNUP at the time of
half-engageg "clutch is provided. Wien it is deternmined in step S066 that

the engine rotatjon s .I.S jncrease r. .25 Cle - engi ne
rotation speed ifé’ Slt'iﬁ/\?(?{%)’t is dRETPING Wg‘?@lgreggsra{e%?g {1 %%%éygléﬁi)&er%flﬁet lJIE—%g%BOOS
25 In step S067, it is determ ned whet her the M/ etermpation flag
F AT is 1 speedmdiE sHevaethep ihnvalves! 3 N&%B‘fé%di% gfvtggrmpﬁg?n fpRane
vehicle is an Ml vehicle (F_AT =0, NO, the flow proceeds to step S079.
- When the detagprisperd SPNRONECH]. Sbisre, th E@péga@tﬁ%%ﬁfé\] gelReinations 5 CvT
vehicle (F_AT = 1, YES), the flow proceeds to step 5 5068. In step 5068,
it is detenginkedtatibatshesd ¥ DNRIGENCUENYhgetanding cdte DiNigehtba engihe gotathorNGRHCL
is "l ". Wen the determ nation indicates that the vehicle is in the
10  speed NE which serves as a standard for determining whether the amount of power
generation is subtracted in response to the changing rate DNE of the engine rotation
speed NE.
When it is determined in step S066 that the engine rotation speed NE is
remarkably reduced (the reduction rate) (YES), the flow proceeds to step S082. In step
15  S082, the engine rotation speed increment flag F_NERGNUP for judgement at the time
of half-engaged clutch is set to "1" and the flow proceeds to step S085 shown in Fig. 7.
The engine rotation speed increment flag F_NERGNUP for judgement at the
time of the half-engaged clutch is provided by the following reasons. In order to
prevent the determination in step S70 {described later) from hunting at each time when
20  the engine rotation speed NE changes when the clutch is half-engaged, the engine
rotation speed NE is increased when the clutch is half-engaged. In order to make clear,
the engine rotation speed increment flag F_ NERGNUP at the time of half-engaged
clutch 1s provided.

When it is determined in step S066 that the engine rotation speed is increased or

25  the reduction of the engine rotation speed is low (NO), the flow proceeds to step S067.



hal f engaged clutch state (YES), the flow proceeds to step S082. Wen the
determ nation indicates that the vehicle is not in the half-engagedl FEB 2005
clutch state (NO, the 10 flow proceeds to step 5080. In step S080, a
conparison is nade between the previous gear position NGR and the

present gear position NGRI, in order toeterm ne whether the gear
position has been shifted up. Wien the gear positions have not been

shifted up (NO, .the . proceeds .t te i.n _.con t,the
gear positions h%@ebéégﬂydbgéﬁ‘weﬁd S"FI':‘%? Sp'ﬁﬁgvﬁh‘geﬁérﬁ%%teoe' gtali—‘gec'p

S068. Wien the vehicle is in the half-engaged clutch state, in order to
prevent thél"cl When thesietamminatiguén step BAe7 msicatesdhatgbe vekiclens an MiliveMglet he
crui se node, the flow proceeds to step S082, and thereafter the operation

i s changed(® AT +eNIO)| therflseproteeds anitep$079.si Wien tthedaeagiinatioronatepob067
speed is reduced when the gear position has been shifted up fromthe

hal f-clut Ci*i'ldﬁ;a atttﬁgvéﬂla\‘yl@é esaedhidie (B L eP=308EF Ghe Tdw petedliebtep

changes to t e, IS not appropriate to conduct the cruise
power gen Q—:A |on. In step 8068 it is determ ned whet her the engine
rotati g ed increnment flag F_NERGNUP for judgenent at the tinme of the

hal f engaged clutch ig "l V. t he tion S068 i.s YES,
and the flag is Heytep g068,itis detteﬂﬁ’c“eflé”he% %?r%et?@?%ﬁ%gluf%dﬁd%nﬂt

necessary to incr ease the engine rotation speed at the half-engaged
clutch st af SYGRAKCI2is1" IEER Volmnshedetemipofi ¢y ndicates thal the wehigdossin thper ei n
the increnment rotation speed #DNERGNUP for preventing hunting is added

to the | ovidif-ehgrged ehgéinstate §YES),che SpequscetliERGMXSOS:. Whenbwmt tery
charge which are set for each gear position and the engine rotation speed

for char gheigmhif¥@sn indMates NEREN vahiclS Bindt th {Hethalfreipagettiddichiataie(Na@ndhé he
fl ow proceeds to 5 step SO070. When the determ nation in step S068

i ndi cgped ﬁi@tpré&gdﬂoaﬁeﬂ gogeset (= 0) and that it is not necessary to
e

i ncr enent engli ne rotation speed (NO, the flow proceed to step S069,

wherein the engi ﬂ]estépogaéd NS pgreglonl QW el denNERRY iR 287 pdsRion NGR

and the present gear position‘ NGRI, in order to determine whether the gear position has
been shifted up. When the gear positions have not been shifted up (NO), the step
proceeds to step S082. When, in contrast, the gear positions have been up-shifted
15  (YES), the step proceeds to step S068. When the vehicle is in the half-engaged clutch
state, in order to prevent the clutch from wear due to the rotation of the motor during the
cruise mode, the flow proceeds to step S082, and thereafter the operation is changed to
the idle mode. In contrast, since the engine rotation speed is reduced when the gear
position has been shifted up from the half-clutch state, the flow proceeds to step S082
20  and thereafter changes to the idle mode, it is not appropriate to conduct the cruise power
generation.
In step S068, it is determined whether the engine rotation speed incremcnf flag
F_NERGNUP for judgement at the time of the half-engaged clutch is"1".  When the
determination in step S068 is YES, and the flag is set to "1", that is, it is determined that

25 itis necessary to increase the engine rotation speed at the half-engaged clutch state, the



the engine rotation speed for chargi ng #NERGNLx set for each gear
position, and the flow proceeds to step S070. 10 Subsequently, inzsftFEErB 2005
5070, it is determ ned whether the engine rotation speed NE is |ower

than the engine rotation speed lower limt NERGNL for the battery charge.
When the determination in step S070 indbgates that the engine rotation
speed NE is equal to or lower than the engine rotation speed lower limt

NERGNL for, the battery charge NE: ,NERGNL, YES)., the . f s to
St ep 085 ToWHIRCEds T SieB e o e Tecr s repven prkad NRPREIPER o

engi ne rotation sBeed NE i s high ﬂNE >NERGNL, NO), the flow proceeds to
st ep SO72preyeting hynting s addes wohe lowerpingt engingrot@ipsspeedsiVBR for

bet ween the vehicle speed VE and the decel erati on node brake judgenent

| ower | i mtHe batiehi claepcsphinl ard/RERBKeachigear fidsaiontani shedepiheerosdtionrspemider
brake judgenment lower |limt vehicle speed #VRG\BK has hysteresis. 20 |

step 5071chabeB 1bWer BREEURRGNL Rket 0he @R 28 alid) @nd il §oW pPRees tVE :

(the decel efation node brake judgenent lower Iimt vehicle Spee

d
#VRGNBK) (.YE t hg, fl r ] it i s ndi caped
Chat ooh gc’:‘i“‘B%)B%eol S AL R Lt }eﬁﬁﬁﬁjth%aéﬁén@gm%f
limt vehic speed #VRG\BK (NO, the flaw proceeds e 072. In
St op. S0 ] B FBpReREIEY VBTN e SBRRR D e Pre GOh D Bas7
determnation flag F BKSWis "1 ". Wen the determnation_in step S072
i ndi cat esproched torfiep BPek evhesein dlr enginagrotaieg)speaddewer bpitNBRE®YsIStse! 18t ep
S073. Wien it is determned that the brake is not depressed (NO, the
fl ow proctedngine etazion SpFet] for nhapmg #BIFBGNILK sesfod edodrgranpasititretahé thet he
| DLE determination flag 5 F THHDLMG is "1 ". Wen the determ nation

i ndi cat esfibWairotdeds thstepBhgo.i s totally closed (NO, the flow proceeds to
step S78 and the control is conpleted. Note that in the deceleration

(o a0 c9enr o USRS TPkt R L ot e

closed ( Yﬁﬁ)is ltgwhgr tLLr? the engine rotation speed lower limit NERGNL for the battery charge.
When the determination in step S070 indicates that the engine rotation speed NE is equal
to or lower than the engine rotation speed lower Jimit NERGNL for the battery charge
(NE=NERGNL, YES), the flow proceeds to step S082. When the determination in

15  step S070 indicates that the engine rotation speed NE is high (NE >NERGNL, NO), the

fiow proceeds to step S072 in Fig. 7. In step S070 in Fig. 7, a comparison is made
between the vehicle speed VE and the deceleration mode brake judgement lower limit
vehicle speed #VRGNBK. Note that this deceleration mode brake judgement lower
limit vehicle speed #VRGNBK has hysteresis.

20 In step S071, when the determination indicates that the vehicle speed VE = (the

deceleration mode brake judgement lower limit vehicle speed #VRGNBK) (YES), the
flow proceeds to step S074. When it is indicated that vehicle speed VE > the
deceleration mode brake judgement lower limit vehicle speed #VRGNBK (NO), the

flow proceeds to step S072. In step 8072, it is determined whether the brake ON



proceeds to step S074. 10 In step 5074, it is determ ned whether the

decel eration fuel cut execution flag F MADECFC is "1 "_ This fIagN FEB 2005
deternmines to cut the fuel supply when the vehicle speed is high.

the determination in step SO74 indicates that the fuel supply is bel ng

cut (YES), the flow proceeds to step SGF8. Wen the determ nation in

step SO74 indicates 15 that the fuel supply still conti nues (NO, the

cyl I ner patiea Baietfrgh Pragl i IES B P ane dormih Y I AR SEI Rt

execution fla%feF CSCND is a fl%% of which value is set Iater in Fig. 8,
and when t Hias e bagke, 15 dgprepsed (YEB), the flowrpregeedein el 7ar eWHstdd8  and
when this flag value is "0", all of the cylinders are operated. 20 Wen
t he det er niletatmiaed that sechralsistot defireatde@NO)alte flbe pytdedsar stgabigés.
execution flagis "1 " and that all of the cylinders are paused (YES),

the flow proceedp ét%sbm? iPRRRterhRied (RN M TDLE détbMminaDeiefla® t he
accel erati on node. he determ natl on in step S076 indicates the

cyl i ndey p?@l[ﬁ?ﬁﬁ}l an FbAnISe d 10528@1_9?1]% aoh i @rsié 53'19%2? are in

operation | ow pr ocee s to step or changing the dri ve

node to th u I n, thi node, the noto

rotates an Ofc}‘ile&@n%ﬁ@o rPé?FéF%S tﬂﬁeﬂ)ﬁ?@ ﬁﬂﬁe @%mi(ﬁ%%orﬁ%le{eghgﬂﬁge thiﬂnmsoma
cases, the notor is operated for regenerative eration or the notor is
oper at ed a@ealeg@%ﬂaﬂmodﬁoregemtg\leriﬁﬂﬂ%bbﬁwe?{} r 3y exachisder WKndee
Execution Determi nation] 5 Next, the cylinder pause execution

det er mi nat d@emiinatiiren @qﬂsmhnﬁlcgtes thanthielthiogtle awt tataldlclosss EBh, hhélow
flowchart shown in Fig. 8. This cylinder pause execution determnination
det er m nesprbeddees sfepeSoal) - cyl i nder paused driving is executed at the
time of deceleration or lowload cruising. This determnation is carried

flﬁhsf g;gp: g{/)regvhﬂgl Srﬁé gg‘igg l%{e 15219??&3%& whatRf fHedegBieatRAGuLINiuS e HCRESS Bag S
F MADECFCis "1". This flag determines to cut the fuel supply when the vehicle
speed is high.

When the determination in step S074 indicates that the fuel supply is being cut
(YES), the flow proceeds to step S078. When the determination in step S074 indicates

15  that the fuel sui;)ply stil] continues (NO), the flow proceeds to step S076.

In step S076, it is determined whether the cylinder pause execution flag
F_CSCNDis "1". This cylinder pause execution flag F_CSCND is a flag of which
value is set Iatef in Fig. 8, and when this flag value is "1", all of the cy]inder. are paused
and when this flag value is "0", all of the cylinders are operated.

20 When the determination in step S076 indicates that the cylinder pause execution
flag is "1" and that all of the cylinders are paused (YES), the flow proceeds to step S059
for changing the drive mode to the accelcfation mode. When the determination in step
S076 indicates the cylinder pause execution flag is “0" and that all of the cylinders are in

operation (NO), the flow proceeds to step S077 for changing the drive mode to the cruise

95 mode. In this cruise mode, the motor M does not rotates and the vehicle travels by the



10 node or accel eration node. Here, the all-cylinder paused drivi ngi means
to totally close the intake valves and the exhaust val ves of al | 21 FEB 2005
cylinders- Practically, when it is determned to execute the cylinder
pausi ng operation based on the flowhart shown in Fig. 8 (which is
described later), the variable valve tigg ng mechanism VT is actuated, as
showmn in Fig. 1, 15 based on the signal fromthe FIECU both intake

val ves |V and exhaust valves EV are cl d.. | : irtthe Motor is
det er m nexheifet HaSOMEEaEHgNENS1EE %a?t‘iPSWteg";@éEFgﬁ%ﬂgé‘%\?\?t igmadr

predeterm ned range (NECSL < NE < NECSH). Wen the determnation in step
S 150 i ndipeattes as haendraer &rghagingibsbrbeYdpeed is within a predet ermi ned
range (YES), the 20 flow proceeds to step S151. \Wen the determ nation
in step S150 indicates that the engine rotation speed is out of the
predeterm ned range (NO, the flow proceeds to step S 156, wherein the
cyl i nder S td is set to "0", and the control 1is
conpl et ed[&%’ﬁlr{l gfies%?%%%&tli(%rplg?% et gg%]ned whet her the air intake passage
pressure PBA is . 25 within a pre - ] -M@S@mnﬁ Erwilhed | on
insté S 151 ihﬁ?bé@%&yl'?ﬂﬁﬁp{)uﬁ%gg&%{lﬁh E&gnélggggnzgl air int akge passage

pressure PBA is wthin a predeterm ned r.ange £YEQ); peRceeds to
step S 15@escrihehbassd Oﬂéb"eﬁﬁi’”ﬁté%r? PSR S ﬁ}%@'h’lgfeg %Jesggt Yat the air

i nt ake passage pressure PBA is out of the predeterm.ned ran - t.he
f1 ow pr océsmesninatios teprrsnEs whethentheradyyaer pauped i"vd'& gr%e%egd :\SA%NFEP% Hg% t he
vehicle speed VP is within a predetermned range (VPCSL< }/P_< VPCSH) .
Wien the gpiaeratadn ooivlshepruiis® Thislileatmeinatioiis RRENANH I RPERRE | s
within a predeterm ned range (VPCSL < VP < VPCSH), the flow proceeds to

step 5153 j i SReQHd ks procesfis tHus empladd dering dextleratinge
(NO . themfe?@g\?vp%&rngg%lgggﬁ?g%teg S 156,

10 mode or acceleration mode.

Here, the all-cylinder paused driving means to totally close the intake valves
and the exhaust valves of all cylinders. Practically, when it is deterrmmined to execute
the cylinder pausing operation based on the flowchart shown in Fig. 8 (which is
described later), the variable valve timing mechanism VT is actuated, as shown in Fig. 1,

15  based on the signal from the FIECU both intake valves IV and exhaust valves EV are
closed.

In step S150, it is determined whether the engine rotation speed NE is within a
predetermined range (NECSL < NE <NECSH).  When the determination in step
S150 indicates that the engine rotation speed is within a predetermined range (YES), the

20 flow proceeds to step S151.  When the determination in step S150 indicatés that the
engine rotation speed is out of the predetermined range (NO), the flow proceeds to step
$156, wherein the cylinder pause execution flag F_CSCND is set to 0", and the control
is completed.

In step S151, it is determined whether the air intake passage pressure PBA is

95  within a predetermined range. When the determination in step S151 indicates that the



10 In step 5153, it is determ ned whether the throttle opening TH s

within a predetermned range (THCSL <TH <THSH). Wen it is deter finees 1005

step S153 that the throttle opening is within a predeterm ned range

(YES), the flow proceeds to step S154. Wen it is determined in step

S153 that the throttle opening is out ofgthe predeterni ned range (YES),

the fl ow proceeds to step 5156. When the throttle opening 16 is low, it

is estimated that the vehicle is decelerating. .l [ iy idad

possi bl e tair unake pagsage néaﬁairﬁ5%{%‘”‘6‘?‘“PWéCQ%&&’?ﬁ%e‘%ggéeWﬁg)’ ‘AHTctHﬂ%‘t% t he

| ower opening range as one of conditions_in which_vehicle Hpgﬁtis

changi ng_tgrveceds td fiep G52 eWanen Ore drterginaliontin Siep JPdpracass 8 Misdhbar i son

is made between the negative pressure in the brake master power cylinder

MPGA and tipgkglé)l,lgsggé pbRY&Ie PRUSE ceX et tieippilebmiredrasgeOR thgdowvrpresFeihder
egat |

upper lim e pressure #WPFCMG Wien the conparison indicates that
t he negativet r ure in the brake master power cylinder MPGA is higher
than the &P der pause execution brake master power cylinder upper

limt negative pressure 4NPE . ' JaldoM 8/ IP{s8HBhin& I N the
br ake faster po ﬂ@yglﬁh&ﬂSd “FQ%@Fggéﬂ%Q%Pﬁg i%ﬁnspheric pressure

(MPGA a >MPFCMS5, YES), the flow 2 1 F 20 3 0] L 156.
When t he cpepetemsiond ')rzmggt(HBC§ll§4VP ﬁdY%(la%gl‘ t%fn g?}eeé)eﬁeeréﬁﬁg\foe ?16‘?@?23% in

t he brake nmaster power cylinder MPGA is | ower negati vgﬁﬁpg t he
er

al | - cyl i ndg@icanidskatakectiticlo sperdak avithirst predpeiiBINCE yiN8S | i t

negative pressure #MPFCMG (MPGA < #MPFCMG, NO), the flow proceeds to
step 5155. hRisknbhedns biceBedslo sep H168au¥entthe vehide speask is osbpltheo
execute the all-cylinder pausing operation when the negative pressure in

the brake mRLERAAHSIEANC)dRE (MRCHcecdsad sepfSfitel ent |y —obtained. In

step S 15 gr, a com%arl S made between the tenperature of the

catalytic device TCAT.and { | JAUDR SIFREE Akatiie op&hiag THNB weiatiialayt i c
devi celV when the?ﬁﬁee§}r€%rl}gldﬁﬁtﬁgﬁ%tep 5155 i ndi cat-g?t at the

tenperature of the catal yt] evi is . \ )
i predetermined rangcy(t[JI-fCSq. <H‘i—?<%ﬂj. When it is determined in step S153 that

the throttle opening is within a predetermined range (YES), the flow proceeds to step

S154. When it is determined in step S153 that the throttle opening is out of the

predetermined range (YES), the flow proceeds to step S156.  When the throttle opening
15  is low, it is estimated that the vehicle is decelerating. In addition, it 3s possible to use

the changing rate of the throttle opening ATH at the lower opening ;ange as one of

conditions in which vehicle mode is changing towards the deceleration side.

Next, in step S154, a comparison is made between the negative pressure in the

brake master power cylinder MPGA and the all-cylinder pause execution brake master
20  power cylinder upper limit negative pressure #MPFCMG. When the comparison
indicates that the negative pressure in the brake master power cylinder MPGA is higher
than the all-cylinder pause execution brake master power cylinder upper limit negative
ressure #MPFCMG, that is, the negative pressure in the brake master power cylinder

P
MPGA is close to the atmospheric pressure (MPGA Z #MPFCMG, YES), the flow



| ower than the optimumtenperature of the catalytic device TO (TCAT: TG
NO, the flow proceeds to step S156. If the all-cylinder pausing 71 FEB 2005
operation is executed when the tenperature of the catalytic device is

not sufficiently high, this is not preferable because the tenperature of
the catalytic device will further decreaged because neither the exhaust

15 gas nor fresh air will flow in the passage. Wien the determ nation in

step S155 indicates that the tenperature of th talyti vice TCAT is
hi gher t hamogasds dpstempir6t eNgieP by raMpATISORn ETESPgll;? ?‘?‘%&Vﬁ%@e‘\k}ﬁli@f >
TO, NO), the flow proceeds to step 5157, wherein the cylinder pause
execut i on gresagréinGBENRkesnaer powet ¢ylinden PG Ads toover negative side dhas ‘SF ed. 20
That is, the cylinder pause execution is permtted only when the

af or ement i ;pn@dindet BRuse ekButionlteikeIndsidr, pste kyBidde? upperdmiSndglve prespus
154, and step S 155 are fulfilled, and the control is executed with

ref erence i 8 ﬁgﬂ; i EeegSteNiep §Pecelmpiat i on
Mode] 2 1@?@%@g§dﬁg< e gggg?@?a 1t§ﬁﬂfr(r)o eovvi Il be pexpl ai neé W th
referepce to f)] owcharts shown in Fi.gs. and 10, | . it

det er n? neFORARIORLS S?Wcﬁ%ei'hﬁéﬂppﬁrga%@]gg% )ﬁ?cluécnth? Pgal%ﬁ&&g%g%% 215 qrélnfqn
When the determination indicates that the cylinder p i.ng. operat.ion. is
execut i ng Whanghe nepati Yo IRFYFoRd bl Brake maskes PRwEOCY B ME I (1o F‘r?#‘ﬁ’e?ﬂl%n
indicates 5 that the cylinder pausing operation is not executing (NO,

the fl ow phodeedls to step S301 In step S301, it is determ ned whet her
the brake switch flag F BKSWis "I" Wen the determ nation indicates that

the brake is in iphgefdl s3, at@dnip¥hESYn istovrlelBeomedu the emjseratoreSE i camiptiei n
decel eration regeneration cal cul ati on values DECRGN for a 10 MI vehicle

as well a SY TSR Shifinah GerfBdraiune o Y thedatdlfv Mgick. REGRNAR: t abl e,
and the fﬁjg&v&%rg%eedg to g‘%ep 83%51.%I n step S305, g decel eration

regengrati on correcti : PREEL '791?%11' ' d004dh& aEarage
consunpt i SHHIF reht” gt\%&%Aééhrgﬁcar et r Ji‘:ttg% ?lcg %h%%ei‘/%ﬁli E’gbl e, and the
fl : :

oW BT Oceioeggr Eh%nsiﬁg gptisr?lgﬂq temperature of the catalytic device T0 (TCAT=TO0, NQ), the

flow proceeds to step S156. If the all-cylinder pausing operation is executed when the
temperature of the catalytic device is not sufficiently high, this is not preferable because
the temperature of the catalytic device will further decreased because neither the exhaust

15  gas nor fresh air will flow in the passage. When the determination in step S155
indicates that the temperature of the catalytic device TCAT is higher than the optimum
temperature of the catalytic device TO (TCAT > T0, NO), the flow proceeds to step S157,
wherein the cylinder pause execution flag F_CSCND is set to "1", and the control is
completed.

20 That is, the cylinder pause execution is permitted only when the aforementioned
step S150, step S151, step S152, step S153, step S154, and step S155 are fulfilled, and

the control is executed with reference to the cylinder pause execution flag F_CSCND.

[Deceleration Mode]



When the determnation in step S301 indicates that the brake is in the
OFF state 15 (NO), the decel eration regeneration cal cul ati on val ugd fEB 2005
DECRGN for the MI vehicle and the CVT vehicle are obtained by retrieving
the "RECEN table, and the flow proceeds to step 5303. In step S303, the
decel eration regeneration correction valyye i s obtained based on the

aver age consunption current VELAVE by retrieving the #DRGVELN table, and
the flow proceeds to step . 5306. Here, the ayerage.cons i rent.
VELAVE 20 i s i nt Tbadecleionmads wilh b S’élgi“"é'e Wét%gfﬁ%a?ﬂccgﬁﬁ)‘é’éﬁaﬁ%?%‘??@ﬁ"
when the current consunption by the 12V auxiliary battery increases. In
step S306, Figs. 9 andiéd.er i sterS etthie detemeingd methehgiels P PaRsEFGEHgEATE
hi gher than a predeterm ned remaining battery charge #QBCRSR. Wen the

det er mi nat f oSN Gatieswhba thet dee:ringimaioniindjcated ther the leplinger PBASINgG SpdiRkidIer
than the 25 predeterm ned remai ning battery charge #Q@BCRSR (YES), the

f1 ow proceeds. |.q;5f RESIERR WHBBec 10 S B30I Waieh URSdeteiviinutidriindicates

det er ni nat 1’0 T n at t remai ni ng battery charge QBT is | ower

than th det i ned i ni bat t fl
oraceeds | e S RAORRCPRPL® ey uge BROLIEToR rptleds diflep 3

whet her the vehicle speed VP is higher than a 5 predeterm ned vehicle
speed #VRSME)I.When the determ nation indicates that the vehicle speed VP
is higher than the predeterm ned vehicle speed #VRSMS ( YES) %h . Jl.ow
proceeds to step 58088 SIMhehistdetermistedrwiiater itembriakels wietetiag RIBK H@‘S\/éhi cle
speed VP is |lower than the predeterm ned vehicle speed #VRSM5 (NO), the
fl ow procegdserntBe dsicpRinadOtirdivavss tha the brakd &. inNlae ON fiaie (KEEH thé tipwe

af orenenti oned predeterm ned 10 renmining battery charge #Q@CRSRH and t he

predet er m ped vehi,@184SRAELiESMaL o f¥ERnbiKEbE Edesiatsn valuesSDENRERVSor 2
new decel eration regeneration cal culation value DECRGN is obtai ned by
mul ti pl'(y i "R veRie efaisqj.rcel‘ﬂ}s ARV Wirhde bRSoHSRE] BY AlfidAng 8 BEGERBRAADIe,
and the flow proceeds to step S305. In step S305, a deceleration regeneration
correction value DRGVEL is obtained based on the average consumption current
VELAVE by retrieving the ¥fDRGBVEL table, and the flow proceeds to step S404.
When the determination in step $301 indicates that the brake is in the OFF state
15 (NO), the deceleration regeneration calculation values DECRGN for the MT vehicle and
the CVT vehicle are obtained by retrieving the "REGEN table, and the flow proceeds to
step S303. In step $303, the deceleration regeneration correction value is obtained
based on the average consumption current VELAVE by retrieving the #DRGVELN table,
and the flow proceeds to step S306. Here, the average consumption current VELAVE
20 is introduced in order to secure the amount of regeneration when the current
consumption by the 12V auxiliary battery increases.
In step S306, it is determined whether the remaining battery charge QBAT is
higher than a predetermined remaining battery charge #QBCRSR.  When the
determination indicates that the remaining batter charge QBAT is higher than the

25  predetermined remaining battery charge #QBCRSR (YES), the flow proceeds to step



cal cul ati on val ue DECRGN, and the flow proceeds to step 5404 in Fig%]éaamm
That is, 15 when it is determned in step S306 that a certain degr

the remaining battery charge QBT is renmaining, and when it is determ ned
in step S307 that the vehicle speed is high, the driver of the vehicle
feels that the vehicle is decelerating 84 the regeneration braking is

hi gh. The driver thereby depresses the brake pedal, and the hunting may

t akes pla The above cgorrection.. r. eDehat PR 1E9ERNSS Bdtdefcharge
regenerat%§H7canbﬂV5F§bHﬁV5fﬂ%‘?B%E%%kﬁﬁﬁggﬁﬁuﬁFipI;ing ﬁﬁ% coefficient
#KRSM5 i s conducted by preventing the abov hung | '(yﬁ@ﬁ O). th
det er ni naQ®hig lﬁ"@fé}ﬁﬂSBE)qudﬁ’&FE@Fé§5’P"Ffapgte%ge’a’yﬁ%fﬂ & paugllt(E? )’opgrati on
is executing (YES), the flow proceeds to step 5309. In step 5309, it is
det er ni nedlowhpiokesdstthatepci#@idshongn mFiged§. charge QBAT is higher than the
pause 25 cylinder regeneration execution upper limt renmaining charge

#QBATRCS. Wen tigied $307, k iBIA098néBwheidtethaivebitlespeechyPasahigben hat 2 t he
remai ni ng battery charge QBAT is higher than the pause cylinder

regenegati O%jg?%rgﬁé'%dégé]g@g?ﬁéeawyﬁﬁMS?”@Vl'ihinrl_ﬁe abRABRAHGBAERGRS(MES)e t he

f1ow p? oceds™ n the determnation in step S309 indicates

that the renmminin fter har.ge K t fhender
r egener at ivﬁhlrégxﬂl‘?ﬁg i\aﬁlsg" @Fanl tﬁ?r?%égﬁhaﬁlﬁ%j %\ﬁ%lﬁas?géeh i@%%% , the
fl ow proceeds to step 5310. As _descrihed above,.the. c i t ed
so as Iot o dovpwcgeds tgw@qp 8untVese tE‘F BS‘QHBWQP?% PGR tetdﬁgg{:tgé gk}tﬁﬁigigﬁféﬁe

cylinder pausing operation is executed than the cas hat _the cylinder
pausi ng opéR atliosrr tmnrtbe pedetcunogd vahigls spged EYRS &)(h)’?}ée %‘?‘SWQ%%AS{]H
order to prevent the battery from overcharging by prohibiting to proceed
to step 53@h $404 Hovexiadugi 1y MNwe thal botilerf UpasforamendpasdpiceHemMiAcSt ep
5310, it is determ ned whether the brake switch flag F BKSWis "1 ".

when ﬁbe 4@&9%@9&&&9 chAlg 9OBER JiIaLnd iR preddia@miised velidle sRRdSVRSBME YES) ,

the flow proceeds to” step 5313, wherein the decel eration regeneration
cal cul ati %gvgﬁlyls'{géseseses.

In step S308, a new deceleration regeneration calculation value DECRGN 15
obtained by multiplying a coefficient #KRSMS with the deceleration regeneration
calculation value DECRGN, and the flow proceeds to step 5404 in Fig. 10. That is,

15  when it is determined in step S306 that a certain degree of the remaining battery charge
QBT is remaining, and when it is determined in step $307 that the vehicle speed is high,
the driver of the vehicle feels that the vehicle is decelerating if the regeneration braking
is high. The driver thereby depresses the brake pedal, and the hunting may takes place.
The above correction for reducing the deceleration regeneration calculation value

20 DECRGN by multiplying the coefficient #KRSMS is conducted by preventing the above
hunting.

When the determination in step S300 indicates that the cylinder pausing
operation is executing (YES), the flow proceeds 10 step S309.  In step S309, itis
determined whether the remaining battery charge QBAT is higher than the pause

25  cylinder regeneration execution upper limit remaining charge #QBATRCS. When the



DECRCN for the MI vehicle and the CVT vehicle are obtained by retrievin
the 15 #REGENBRCS table, and the flow further proceeds to step 5314} FKIBE%
that the deceleration regeneration calculation val ues DECRGN obt ai ned by
retrieving the #REGENBRCS table are increnmented than the decel eration
regeneration cal cul ation val ues DECRGN3qbt ai ned by retrieving the

decel erati on regeneration cal cul ation CRG\BR table. 20 In step S314, a

decel eration regeneration correction.val ue DRGV] j taihnedanipsssisen

the aver agktermmmanoptindicatesthag He r%ﬁ%a]ﬁ#tepe?rlg%gr??]?ﬁem%%\?a Fabl e,

and the flow proceeds to step S404. \Wen the determ i i 310

i ndi cat es dyliatertragereration dxscution Uppe O RIgERAEING fgree gﬂbpﬁﬁowﬁf%@gteh s to

step S3 11, wherein the deceleration regeneration cal cul ation lggtrt}éal ues
5

DECRGN Orﬂ&bgrd\é&&sedais@é&smd tWRerOWE deeningiagoarie sEbtSA0R derieA} Bvi ng
the 21 FEB 2005 34 #REGENCS table, and the foow further proceeds to step

5312. Note that { PR 1bREEINEH 8ld fitise ayindeatégeneratidniesc DEGRGN
for the M]“”W@mlﬁggnaeﬁg%ﬁﬁ'gg% vehicle are If)b‘ti)ht ained by retrieving the

#REGENCS t abl e_are incr.enent ed ALat i 9fecdeaeaes 881®mN

cal cul &ti dFPR?éM’é“BE@R@?EBﬁ?’ﬁ? ﬁ@%%%#gg%@gggéz I nﬂrst ep 5 5312, the

decel eration regeneratjon correction val ue EL_JS [ Rasad om
the average condadpsaribad abeyeethe SORITAIE eﬁﬁc"\?%)\/ﬁ %sv{lonsﬁ&?‘lﬁ% lﬁ%%é\/ELN tabl e,
anfd the flow proceeds to steg 5315. In step S315,. it iidﬁﬁt e{hr’gicglgedﬂmt
whet her t hegessraion imghbedseahat thhey e BNFNEOPCRAtPRdF SFHAT 'RE”

predeterm ned renmai ning battery charge #Q@CRSR. Wen the 10 d,etgr,n‘i nati on

I ndi cates fhaylihile pagsiag bpargtibnisen yxaiutedge TOBAT restriftign &y Proniigd dn order
predeterm ned renmai ni ng battery charge #Q@CRSRH ( YES), the fl ow proceeds

2L S b sk i epeakend
char gel()#qsg:é%ﬁ iné hl_ng) dyli%geei' Jalu?le operation.
In step S310, it is determined whether the brake switch flag F_BKSW is "1".
When the determination indicates that the brake is in the ON state (YES), the flow
proceeds to step S313, wherein the deceleration regeneration calculation values
DECRGN for the MT vehicle and the CVT vehicle are obtained by retrieving the
15 #REGENBRCS table, and the flow further proceeds to step S314. Note that the
deceleration regeneration calculation values DECRGN obtained by retrieving the

4REGENBRCS table are incremented than the deceleration regeneration calculation

values DECRGN obtained by retrieving the deceleration regeneration calculation

DECRGNBR table.

20 ' In step S314, a deceleration regeneration correction value DRGVEL is obtained
based on the average consumption current VELAVE by retrieving the #DRGBVEL table,
and the flow proceeds to step S404.

When the determination in step S310 indicates that the brake is in the OFF state
(NO), the flow proceeds to step $311, wherein the deceleration regeneration calculétion

95  values DECRGN for the MT vehicle and the CVT vehicle are obtained by retrieving the



proceeds to step S404 shown in Fig. 10. 15 In step S316, it is determ ned
whet her the vehicle speed VP is higher than the predeterm ned vet'g' P'FSB\Z}@
speed #VRSMS. When the determ nation indicates that the vehicle spee

is higher than a predeterm ned vehicle speed #VERVMS (YES), the flow
proceeds to step 5317. When the determgation indicates that the vehicle
speed VP is lower than a predeterm ned vehicle speed #VRSM5 (NO), the

flow pr chmﬁpgg@tﬁ%ﬁaﬁld%gfbow%e} grolé%&ls 1d-GepNBE St Nale thit@he

af orenment i ned remal nin attery charge #QBCRSRH and t he

af orenenti oned predeterm_ned vehi.cle s h '

respect i VépyqlerpBO%fe@ﬁnggtiql} clf aﬂ%g?lggsgﬁggﬁ%?%?a |B§1}X§%%rr%§t% z%s??);rg
value DECRGN is set to a new deceleration regeneration conput astklijson val ue
DECRGN, wiviehicled e obtaiieddry rieyrievirg tha FRESIEN Gyt 1%@%?&%&?% to the
original deceleration regeneration conputation 2 1 FEB 2005 35 val ue
DECRGN, apdcdibiatibh awepéraies dslcblatisn eplub DECRGNRbtainebin swpa$302s, Imstep
descri bed above, when it has been determned in step 5315 that a certain

degr ee; of ' L{sn trddien hafut ORGEELL inbbrined Hassi dedn
deter n? ne&%?g?tlgtgggg%%gg? fﬁﬁ%ﬂ?ﬁe r\I/ehi cl en speed is high, the driver feels

that the vehicle is decel erat i i 11Sle Sarif$ tHel gh.
The dri ve@VHiREf CORSFERY" §EBrF %ggg%A&r%ﬁgrgggeﬁg gt%:l g%t)gg%j‘g%,ﬁhe{nde’t he thunti ng

takes place. The decel erq:i;?ti on regeneration conmputation value DECRGN i s
reduced bylowipIocessisyP APt Scoef fici ent #tKRSMB in step 5317 in order to
prevent the vehicle from hunting. Note that the #REGEN tabl e @ggilc{)%gd in
step 5302, the AREEENERSt uibs determmnediyhetherthe seraplapesslisry (reee
_table enployed in step 5311, and the ##REGENBRCS tabl e enployed in step
5313 have Higtepeiedn the ptedbleamimedremsinomgibatignt dhargeiQBERSRe  J¥BEn thési ti ons.
In step S404, it is determ ned whether the vehicle speed VP is higher
than @y  determination indicates that the remaining battery charge QBAT is higher than a
predetermined remaining battery charge #QBCRSRH (YES), the flow proceeds to step
S316. When the determination indi.catcs that the remaining battery charge QBAT is
lower than a predetermined remaining battery charge #QBCRSRH (NO), the flow
proceeds to step S404 shown in Fig. 10.

15 In step $316, it is determined whether the vehicle speed VP is higher than the
predetermined vehicle speed #VRSMS.  When the determination indicates that the
vehicle speed VP is higher than a predetermined vehicle speed #VERMS (YES), the
flow proceeds to step S317.  When the determination indicates that the vehicle speed
VP is lower than a predetermined vehicle speed #VRSMS (NO), the flow proceeds to

20  step S404 shown in Fig. 10. Note that the aforementioned predetermined remaining
battery charge #QBCRSRH and the aforementioned predetermined vehicle speed
#VRSMS have hysteresises, respectively.

In step S317, the deceleration regeneration computation value DECRGN 1s set

to a new deceleration regeneration computation value DECRGN, which is obtained by

25  multiplying a coefficient #KRSMS to the original deceleration regeneration computation



predet erm ned vehicl e speed ##VPRGELL (for exanple, 20 kmh). V\heE tPE
vehicle 15 speed VP is higher than the predeterm ned speed #VP LFEB 2065
(YES), the flow proceeds to step S405. When, in contrast, the vehicle
speed VP is |ower than the predeterm ned speed ##VPRGELL (NO, the flow
proceeds to step S408. In step S405, it 35 determ ned whether the vehicle
speed is lower than a predeterm ned vehicle speed #VPRGELH (for exanpl e,

o e R RORER R 1S Fre it BRREE SIch 4G F1A1A0, | HaPisoalclcatifbeed

speed 4VP proceeds to'step In contrast,

t he vehicle speed VP is higher than.the termned. s

(NO), the Bbaxg, pheaddins been detepminadin St?l'hgéFgﬁla‘sﬁﬁ%?a‘?fi%rgg%g%eﬁa;{%d&
whet her the engine rotation speed NE is higher than a predeterm tge val ue
##VPRGELL. fafhgins trhehe dagényeand otleniibhasdiser detRmmingd i gige S31 b et thgevehicle
predet erm ned 25 speed 4NPRGELL (YES), the flow proceeds to step S$S407.

Wien, in CQItEEIE?H%BighEhﬁd%vler FER (RRGHe Meldble ietgichaating dithodecsiseaspniiFaking
| ower than e predeterm ned speed #NPRCGELL (NO), the flow proceeds to

t 5408. . | t - ' drGedsl0 b e haRti $
st ep ek e@g?ﬁﬁ%r &1@@&%@@&%@@3 IRORBAEAkIIQRASI b Gt HaRtiAgTkA

DRGVEL 15 K e deceleration regeneration conputation val ue

DECRON. and, ihe. 1 ot RLSCESIS oL e ryPorsl i PARS v M DERHGIR oGt on

of the 12 92&fix| e anount of regeneration’is
i ncreased for supplying to the battery 3 | r der, thereb sur he
state of tmeltplRE e cpalfigient W@I"L%@A%#ﬁf“’i Fogap Ll BRI oy
energy storage zone D flag F_ ESZONED is "I ". Wen the remaining battery
charge is: hontilge D zone (YES), the 10 flow proceeds to step S409,
wherein it is determ ned whether the deceleration regeneration
perm ssion flag ANREGCRGH #REGEN tabetmplayedtin step I302othe #RELHENBR4RbIE he
remai ni ng charge of the battery is within a range of 80%to 90 to 100%
10  employed in step $304, the #REGENCS table employed in step S311, and the
4#REGENBRCS table employed in step $313 have respective tables corresponding to
respective gear positions.
In step S404, it is determined whether the vehicle speed VP is higher than a
predetermined vehicle speed #VPRGELL (for example, 20 km/h). When the vehicle
15  speed VP is higher than the predetermined speed #VPRGELL (YES), the flow proceeds
to step S405. When, in contrast, the vehicle speed VP is lower than the predetermined
speed #VPRGELL (NO), the flow proceeds to step S408.
In step S405, it is determined whether the vehicle speed is lower than a
predetermined vehicle speed #VPRGELH (for example, 90 km/h).  When the vehicle
20 speed VP is lower than the predetermined speed #VPRGELH(YES), the flow proceeds
1o step S406. When, in contrast, the vehicle speed VP is higher than the predetermined
speed #VPRGELH (NO), the flow proceeds to step S408. In step S406, it is
determined whether the engine rotation speed NE is higher than a predetermined value

#NPRGELL. When the engine rotation speed NE is higher than the predetermined

25  speed ¥NPRGELL (YES), the flow proceeds to step S407.  When, in contrast, the



When the determnation in step S409 indicates that the decel eration
regeneration operation is not permtted (NO, the flow proceeds to 7stEB 7005
5415, wherein 15 the decel eration regeneration final conputation val ue
DECRGNF is set to "0", and in step S416, the decel erati on regeneration
permssion flag F DECRGN is set to "0". dn addition, in step $S426, the
decel erati on regeneration final corrputéafl on value DECRGNF (- 0) is

substituted for a final charge command val ue REGENF ' t 7,
the final eaging setatnsngnd Nials leverdipy ke PEedetqryne Wédaﬂgpgﬁg]‘% @@vj)r’e urns.
20 Wen the determnation in step S409 indicates that the deceleration

r egener at fletw fpesadsitostep S4@krnitted (YES), it is determined in step 5410
whet her the previous node has been the decel erati on node. \Wen the

previous mode Wgs sRRISAbNG dedelephionatdepBratodeotrdidon antuainf DB YEbdeadisdt o
step $415. Wien the determination in step S4 10 that the previous node

s SRRty e e s

wherein i n ne gradual subtraction update tinmer 2 1

FEB 2005 37 TDECRND is "0". In step S4 t Bl Bt
that the HFRGAE o Bk LoRFarFBRRaOR 01 Mer 1 bRy PR dg i naF: PRERs

step S425, the deceleration regeneration flag F_DE is,set to "1 ",
and the fbbregsnoretienss inereased foswpplying Wéﬁb?t%erﬁaén gggﬁ\lth&éﬁbgr%?deﬁséude#ne step

5411 that the gradual subtraction update tinmer TDECRND is "0" (YES), the
f | ow procertsof the burgy Sid@ewherei n the gradual subtraction update timer
TDECRND is set to a predeterm ned val ue #TMDECRND, and the flow proceeds

to step S413. | Nn5ieB4D9 lidis deteimbrigdachdther the emergPREGBMECHSD fipgadual |y
subtracted fromthe decel eration regeneration final conputation value 10

DECRGNF.  EnrabbR@e i =St §Phepihé renihiBig thaReadbalcRiain tha DY &ge(¥ESR); the
final corkipg gtl on \?gllué DECRGNFrebecorr%s | ess thggn "0" (YES), the flow

E [)(r)rgif(gts i @%@ﬁ%ﬁge%@?@, S e 8ER delenb R WIRIRY M AddcPRrdtional
regeneration permission flag F_DECRGN is "1". Note that the D zone means that the
remaining charge of the battery is within a range of 80% to 90 to 100%.

When the determination in step S409 indicates that the deceleration
regeneration operation is not permitted (NO), the flow proceeds to step S415, wherein

15 the deceleration regeneration final computation value DECRGNF is set to "0", and in
step S416, the deceleration regeneration permissioh flag F_ DECRGN is set to "0".

In addition, in step $426, the deceleration regeneration final computation value
DECRGNF (= 0) is substituted for a final charge command value REGENF, and in step
$427, the final assist command value ASTPWR is set to "0" and the flow returms.

20 When the determination in step S409 indicates that the deceleration
regeneration operation is permitted (YES), it is determined in step S410 whether the
previous mode has been the deceleration mode. When the previous mode was not the
deceleration mode (NO), the flow proceeds to step S415.  When the determination in

step S410 that the previous mode was the deceleration mode (YES), the flow proceeds to

25  step S411, wherein it is determined whether the gradual subtraction update timer



hi gher than "0" (NO, the flow proceeds to step S425. In step 5408? ]ilgEd' ﬁ][‘ﬁ
det erm ned whet her an energy storage zone D flag 15 F ESZONTED is *“I™,
and if the determ nation indicates that the energy storage zone is not
in the D zone (NO, the flow proceeds to step 5417. In step $S417, it is
determ ned whether the gradual subtractizggn update timer TDECRGN is "0".
When the determnation in step S417 indicates that the gradual
subtraction tinmer TDECRGN is "0" (YES), the flow proceeds to step S418.
Wien the JPEERM hdt: on in step S417 indicates that the gradual
subtraction timer TDECRGN is not "0" (NO., e flow proceeds..to s

S425. In step SdbStep Héllgmign i hagbpen etemyRe B?féf]ée %rﬁﬁﬁ?sgﬁﬁéﬂ@\lupéﬁget
to a predeterm ned value #TMDECRGN. In step S419, it is determ ned

whet her  t RgnedEDECRNIDiOflot"0 RO, ahisep Sddipieatccoiaraligh segepereRenil2g hi gher
than the decel eration 25 regeneration final conputation val ue DECRG\F.

Wen the detgrd 1Rt i 12t 81 1B fibFBra&ddds 88stepHU26i ndi cat es the result
is "YES', qf—h@@% %)S(r)%cee(Js’ to step 423, wherein the gradual addition

anount ##DDERNPngﬁ_BEr. éc&iug)leg% ggtggﬁqeg & %4};5% E,,Q?_p E:Ha;e g@t d,gr@auzn eganetioh updaté i nal

conmput ati on val I'n step eterm ned again
whet her the deceleration r erati on conput atj I 4$a) hi gher
than the deeel EPEGRINDES r%d&&ﬁa‘ﬁ"f:yﬁwf?rﬁﬁ%%csg%%{&ﬁ g%#%rﬁ%é%e ERANF.

When it has been determ ned that the decel eration regenetrat,i

conput at i cubuattien MEBRAINES TREGRAYD dhigh 1 ﬁéfed&%‘%‘?da‘?"i?‘benéﬁ‘ég gnbﬂpi and
final conputation value DECRGNF (YES), the flow proceeds_ to st%p_ S425.
Wen it hase fRenpdetaisto seg WAt IhaepiS¢ k), arsabiractionoigan @PAHEQRND 1s
conputation 10 value DECRGN is |lower than the decel eration regeneration
final comybatdRubaheed fleECRENECcdI&d@)ion tdpentiatnan fineteeitatpnst $422,

wherein the decéleration regeneration final conputation value DECRGNF is
subst i;jyut edepGiiPe AEGHBEE R &) SLUERNGEAthOdeceleration regeneration final

computation value DECRGNF becomes less than "0" (YES), the flow proceeds to step
S415. When the deceleration regeneration final computation value DECRGNF i1s
higher than "0" (NO), the flow proceeds to step S425.
In step S408, it is determined whether an energy storage zone D flag
15 F_ESZONED is "1", and if the determination indicates that the energy storage zone 1s
not in the D zone (NO), the flow proceeds to step S417.
In step S417, it is determined whether the gradual subtraction update timer
TDECRGN is "0". When the determination in step S417 indicates that the gradual
subtraction timer TDECRGN is "0" (YES), the flow proceeds to step S418. When the
920  determination in step S417 indicates that the gradual subtraction timer TDECRGN is not
"(" (NO), the flow proceeds to step 5425.
In step S418, the gradual subtraction update timer TDECRGN is set to a
predetermined value s TMDECRGN.  In step S419, it is determined whether the
deceleration regeneration computation value DECRGN is higher than the deceleration

25  regeneration final computation value DECRGNF. When the determination in step



conput ati on val ue DECRGN, and the flow proceeds to step S425. Wen HE@
determnation in step S419 indicates that the result is "NO', the 31 6B 2005
15 proceeds to step S420, wherein the gradual subtraction anount
##DDECRNM i s subtracted fromthe decel eration regeneration final

conput ati on val ue DECRGNF, and in stegg$H42l, it is determ ned whet her

the decel eration regeneration final conputation value DECRGNF is higher
than the decel erati on regenes@gd.on ¢ j PEIREH ththaadddhe

det er mi nag‘?bgn'rﬁ hcaéfisetﬁe ?‘ﬁgﬁ ol nﬁ%a%esﬁﬁﬁ&%h%qg\g?ﬁgfi on 20

regeneration conputation_value CI?\IFi igher than.th ] erfation

r egener at adshition pRauncABERAR @rg?‘i%é'la %a@%ég@;%ﬁa {%&faq{ohergg gv%%p??ofg’rg’eds to
step S422. Wien the determination in step s421 indicates tFa}_l t‘Se

decel er at t@nputagen ealat ECRGHE andonpisp 42 Hnt isdeterBupsdaeaNEPEOH Yher t han
t he decel eration regeneration conputation value DECRGN (YES), the flow

proceeds §&Q.efdBiorfebnerdfolNedripititidn, valdeeDECRGN is Mgherdbpr deslegelerguon
accel erator pedal during the 2 1 FEB 2005 39 decel eration regeneration

oper atd on, Lhe dri ¥ Jal& MBORCINE.| SWaemwaiat beerf det¢rirened that
accel ratll‘(i %ngrrrgﬁ{éﬁ?ﬁgggcs V\Il’ltlﬂ{’rl) Satep 5055 in Fig. 5). If the driver starts

the enging i Lhe: accelr ol 08 mRiGen (AR IR ERDSURMe} Bndhd i of ency i s

det eri or at uel 1's cut and the vehicle is driven

only by the notor Min order to inprove the v L
ef fi ci encyecelBupiaom Tecﬂ‘?@“é%%ﬁ@?‘é@?&%‘%ﬂé'aﬂ 60%@%9?1)[;@]55#@& ergftoiméerﬁ1 ®

node] The accel eration node will be described with reference to a
fl owmchart tes$tep4h Fig. 11. 10 In step S500, it is determ ned whether the
vehicle is in the acceleration (assist) node. Wen the vehicle is not in
t he accel erati onvhasia hadNBen ddverihalshgribe deatieraipon BEErEBEMCOTHHEFEDN  he
final assist command val ue ASTPWRF is set to "0", and tyeflow further
procegsls {,9ustrECREMBis lower than the deceleration regeneration final computation value
DECRGNF (NO), the flow proceeds to step S422, wherein the deceleration regeneration
final computation value DECRGNF is substituted for the deceleration regeneration
computation value DECRGN, and the flow proceeds to step S425.
When the determination in step $419 indicates that the result is "NO”, the flow
15  proceeds to step $420, wherein the gradual subtraction amount #DDECRNM is
subtracted from the deceleration regeneration final computation value DECRGNF, and
in step S421, it is determined whether the deceleration regeneration final computation
value DECRGNTF is higher than the deceleration regeneration computation value
DECRGN. When the determination in step S421 indicates that the deceleration
20  regeneration computation value DECRGNFis higher than the deceleration regeneration
final computation value DECRGNF (NO), the flow proceeds to step 8422. When the
determination in step s421 indicates that the deceleration regeneration final computation
value DECRGNF is higher than the deceleration regeneration computation value

DECRGN (YES), the flow proceeds to step S425.

25 Note that, when the driver depresses the accelerator pedal during the



When the determnation in step S500 indicates that the vehicle is in the
15 accel eration (assist) node, the flow proceeds to step S502, wh@rieFfB 2009
the ordinary assist final conputation value ACCASTF is substituted for
the final assist conmand val ue ASTPWRF and the fl ow proceeds to step
S503. In step 5503, an ordinary assist ggmutation processing is

executed. In subsequent step S504, the notor output conputation
processing,is executed and the flow

20 RI0 5205vcrle 181D
S505, it |decqleratom TRBEheRHATHEErUoR- %’l‘ﬁ”ﬁg’&'ﬁg‘gmﬁfe&g@éﬁﬁ on IE’T':ag'3 F CSCND
is "1 ". As described in Fig. 8, this_cylpnd se . execution f| :
F_CSCND i@Cd@f‘ﬂﬁ@ﬂt@@ﬂq@S'Shﬂwmﬁteééoégi"h#@oggi FI? driyex Sga&*?}é? ?“&?1’% nen
the determnation in step 5505 indicates that the cylinder pausi n% 25
oper at i on ihe aexserdtien modEShe fudl eohsumptipnefbagrcyis detesigratebe . Injspch fgase
determnation 2 1 FEB 2005 40 result indictees that the cylinder pausing

oper ati on s fitis EXEEMUBE vERNEe.is BRGer drdywby Heaneted M troosiee fp i8509ve tha fuglep
s509, the final assist command val ue ASTPWRF is substituted for the

ordi nary assi N ut @t GoARIdde 15 Bestki®pd. S506, the fuel
cut flé% Fcoﬁeﬁéjgtlg%?h%cg&@" ?tglr&gtmc/)egép??ﬁaﬁt he enSilneeby 5 cutting the

fuel, and in subsequent step S507, the final assist command val ue ASTPWRF
is substituted for the notor output final conputation value PMOTF
obtained in step S504. In step S508, the vehicle is in a pure notor
drive assikiccstesationineddi n the vehicle travels only by the notor while
the engine is stopped, and the flow proceeds to step S51 10 In ste
S509, when the fiThahcabsasen modemild be dpssabasrihrefarancede adlowahart showp E’ary
assi st final conputation value ACCASTF, the flow proceeds to step 5510,
wherein thegvehicle is in the ordinary assist state, where driving by the
engine is assisted by the notor, and the flow proceeds to step 5511.

10 In step S500, it is determined whether the vehicle is in the acceleration (assist)

mode. When the vehicle is not in the acceleration mode (NO), the flow proceeds to
step S501, wherein the final assist command value ASTPWREF is set to "0", and tyeflow
further proceeds to step S503.
When the determination in step S500 indicates that the vehicle is in the
15  acceleration (assist) mode, the flow proceeds to step S502, wherein the ordinary assist
final computation value ACCASTF is substituted for the final assist command value
ASTPWRF and the flow proceeds to step S503.
In step S503, an ordinary assist computation processing is executed. In
subsequent step $504, the motor output computation processing is executed and the flow
20  proceeds to step S505.
In step S505, it is determined whether the cylinder pause execution flag
F CSCNDis"1". As described in Fig. 8, this cylinder pause execution flag F_CSCND
is converted to "1" when certain conditions are satisfied.
When the determination in step $505 indicates that the cylinder pausing

25  operation is executed (YES), the flow proceeds 1o step S506. If the determination



Subsequently, in step 5511, the assist anount upper limt value ASTVHG is
15 obtained by retrieving a table. Accordingly, when the vehicle spéddB 205
increases to a higher region where the notor assist is no |onger
necessary, the assist anmount gradually decreases, which is advant ageous
in the energy managenent. In step S512,4@t is determ ned whether the

final assist command val ue ASTPWRF is higher than the assist anount

opper | ML He ATV R SN 2ol Bl 8 ORAONOE B oy s 1 VES'

the flow gFf er e assi st anount upper linit

value ASTVHG is set to the final S| S ommand val u ST in
step 5514,Pre¢reds ingep ep&ht rIPéte@eﬁéﬁg’rth? %‘Bﬁ aﬁ%‘tﬁ‘ﬂfmf]%nd?‘éa{l\uet’g ' Wﬁggsd t he

flow returns. Wen the determnation in step S514 is "NO', the flow
proceeds tsobstitepd$nue ofdinaryfassisl, fingheemputatioewales BCGCALIH - ven only by the
notor, the cylinder pausing 25 operation is executed, such that the fuel

is cut for inproyiseg 398, fhedhelcvngugPt FOIs 21 1HB fa006pping dfef dnginsrivy .
[ Mot or out put conputation processing] The "notor output conputation

procesgi ng, | S04 ; LéhtKied-s5b7, ik lhal Sskecdenand balde ASTRWRAsed
on thegf I g:\}\lllgﬂna%?%ﬁs %ﬁﬁilﬁggﬁ%ﬂhﬁhﬁ.ﬂ#ns step Slggo, St he MI/ CVT determ nation

e veh ol WE TR Pl el 188 o R AR RIO TR PR, | 00

t he vehi cl'&3} ow  proceeds to step

S601. Instep S60Q1, the potor aqutput #PMOTM ich i.s eci,fie fr ot h
engi ne rot%%4on1%5‘§3§5% fychifls 1t H%PQTF@%%r\é\é}fvﬁgasﬂggS?%%wh-el,reqﬁéheo e?l ggllén)ed
by 10 retrieving the map provided for the MI vehicle, The notor output
PVOT i s sdtavets arfieby Hstroetopwihie theeizine i soened. and therflow prsesisdesids t o

S603. Note that this map includes val ues enployed for respective gear
positions.S3Men the determ nation in step S600 indicates that the vehicle
is a CVT vehicle (F_AT =1, YES), the flow proceeds to step S602. In
step $602, the mBtsp SBOGPWhen the final assist command value ASTPWRE is set to the

ordinary assist final computation value ACCASTF, the flow proceeds to step 510,
wherein the vehicle is in the ordinary assist state, where driving by the engine is assisted

by the motor, and the flow proceeds to step S511.
Subsequently, in step S511, the assist amount upper limit value ASTVHG is
15  obtained by fetriéving atable. Accordingly, when the vehicle speed increases to a
higher region where the motor assist is no longer necessary, the assist amount gradually
decreases, which is advantageous in the energy management.
In step S512, it is determined whether the final assist command value
ASTPWREF is higher than the assist amount upper limit value ASTVHG, and when the
20  determination result is “YES?”, the flow proceeds to step S513, wherein the assist amount
upper limit value ASTVHG is set to the final assist command value ASTPWRE, and in
step S514, the final electric genneration amount is set to “07, and the flow returns.
When the determination in step S514 is “NO”, the flow proceeds to step S514.
Therefore, when the vehicle is driven only by the motor, the cylinder pausing

25  operation is executed, such that the fuel is cut for improving the fuel consumption



15 #PMOTC, which is specified fromboth the vehicle speed VP and the
throttle opening degree TH, is obtained by retrieving the map pro¥iloed 2005
for the CVT vehicle. Note that this map also includes val ues enpl oyed
for respective gear positions. In step S603, it is determ ned whether the
gradual subtraction update timer TPURMOIlis "0". Wen the gradual
subtraction update tinmer TPURMOT is "0" 20 (YES), the flow proceeds to
step 5604.6%@ C'},t has been determined in step S603 that the gradual
subtracti onh update tinmer TPURMOT is not "0" (NO, the flowreturns. In
step 5604, the gradual subtraction update tinmer TPURMOT is set to a
predeterm ned val ue #TMPURMOTT. I n step 5605, it is determ ned whet her
the notor output conputation value PMOT is higher than the notor output
final 25 cBYptarsutmn compuRtiPMBIgEesINg) FEB 2005 42 Wien the deternination
in step 5605 indicates "YES', the gradual addition anpunt #DPrﬁN%ﬁ is.
gradual |y added fThethstoratusputaenpwtationpapcessing ik step SA04 shqrg 1 E willg
in step 5610, it is determ ned again whet her the notor output conputation

val ue BVOTpi §edtiriBRe belohaBhskf en M NowehdrpsHovir mafigcBhput ati on val ue PMOTF.
5 When the determ nation in step S610 indicates that the notor output

conputation val u JXPE b8, L AReIC Y PaBetNfalBh Olag PULTUE déteRfined OWbh &thaon
val ue PMOTF (YE%S‘? hgb%tg\l?vﬂ?gturns. eV\herzli the defermnation in step S610

i ndi cates that ,the .notor ou ' Vi : [15= hosen. thkanw he
mot or out pOEET AAEREMR T .55%6 glgfﬁ’gn%hﬁw&@%@%?o% prgéeeds to
step S609, wherein the notor out conput.ati on I - 1S : t he
mot or out pRrocerdalo At at iIBﬁtCP%%:Q& '%F/Eﬂ‘ﬁ?r 3‘?1“8“&%@4#5?%5\7%8 ut %32&1 en
the determ nation in step S605 has_been "NO', the floqw Erﬁz%eed ta st gg
S607, wher &om bith egperduatationispecddvE and sheohiratile sareq [ Holh0htgne

subtracted from )
10  retrieving the map provided for the MT vehicle. The motor output PMOT is set to the

motor output value #PMOTM and the flow proceeds to 5603. Note that this map
includes values employed for respective gear positions.
Whe;n the determination in step S600 indicates that the vehicle is a CVT vehicle
(F_AT = 1, YES), the flow proceeds to step S602. In step s602, the motor output
15 #PMOTC, which is specified from both the vehicle speed VP and the throttle opening
degree TH, is obtained by retrieving the map provided for the CVT vehicle. Note that
this map also includes values employed for respective gear positions.
In step S603, it is determined whether the gradual subtraction update timer
TPURMOT is “0”. When the gradual subtraction update timer TPURMOT is “Q”
20 (YES), the flow proceeds to step S604. When it has been determined in step S603 that
the gradual subtraction update timer TPURMOT is not “0” (NO), the flow returns.
In step S604, the gradual subtraction update timer TPURMOT is setto a
predetermined value s TMPURMOTT.  In step S605, it is determined whether the

motor output computation value PMOT is higher than the motor output final

25  computation value PMOTE.



15 the notor output final conputation value PMOTF, and in step S608, it

is determned again whether the notor output conputation value PMDT k&8 7005
| ower than the notor output final conputation value PMOTF. Wen the
determ nation in step S608 indicates that the notor output conputation
value PMOT is | ower than the notor out pgg final conputation value 20

PMOTF (YES), the flow returns. Wen the determnation in step 5608

i ndi cates that e tor output .co i.on val i ' f.han

t he motor out put eﬁgﬁe 8@8%8?%% ’8&%2\&@% lﬁﬁfﬁlﬁs WW%gr%fl‘F%\%ﬁg{tgg‘eeds
to step S609. According to the above enbodi ment, since the all-cylinder
pausi ng opemeurt #PMOTH\is erasiyeldy aiged F%‘fﬁdwpﬁﬁmlpb}%énag@?‘ﬁ@a@ﬂ@i"ﬁ °E and
the friction of the valve gear 25 system can be reduced in the present

system W RMQIF, apd i stgp 8610, tihe dpleneined ngxis hetheyithe Motpr PERUPEOTBPUBUOYS
in the conventional case of providing a clutch between the engine E and

the nmotor M. PRAOPIEHEHr BASHE MdAIBRRdHal benpagenevané BRGIBunt
remar kably and i nproves the fu consunption efficiency wthout causing

el
any Iaége effi c!%%x_tgggge%ﬁg%@ ig%%%ilbriﬁ&%%§ﬂa?ﬁe%&%ﬁéﬂtFﬁteW‘e” it

has beén determned in ste n Fig. 2 to execute

all-cylinder pausing.o jon.and durjn xecut i f 1 - i nder
pausi ng ofEIEYPen ‘gﬂmﬁﬁéfﬁﬁ 'Sgﬁéffﬁtlhagfth? g’é)g?{e(?ug it 1rllmg?10enr1 yatgde{inv ée{é secur ed

in step S311 shown in Fig. 9 than the ordinary regeneration energy

obt ai ned iFM&Ep(E3Nt IAMEj g. 9, so that it is possible to inprove
the fuel consumption efficiency and to increase the assisting 10
frequency and t hWhesshsdetpumieatidyintstep SedOdndiggtes et theeraasediPainount of
regeneration power obtained during the all-cylinder pausing operation.
Fur t her mor@mpaRatsdiovdiué PME Dis 18wemdhen tHehrotoe gatpuy fngreesputaioVP@lei n t he
brake master power cylinder is higher than the threshold val ue MPFCM5

whi chygcor r@lﬁmﬂ“ééo%%é REWRIESS4Y @ SRYAEND, MetdietRimREPHApICcoMRSALINe
(step 5154), it I's possible
value PMOT is set to the motor output final computation value PMOTF, and the {low

returns.

When the determination in step S605 has been “NO”, the flow proceed to step
S607, wherein the gradual subtraction amount #DPMOTP is gradually subtracted from
15  the motor output final computation value PMOTF, and in step S608, it is determined
again whether the motor output computation value PMOT is Jower than the motor output
final computation value PMOTF.
When the determination in step S608 indicates that the motor output
computation value PMOT is lower than the motor output final computation value
20 PMOTF (YES), the flow retuns. When the determination in step S608 indicates that
the motor output computation value PMOT is higher than the motor output final
computation value PMOTF (NO), the flow proceeds to step S609.
According to the above embodiment, since the all-cylinder pausing operation
allows reducing the pumping loss of the engine E and the friction of the valve gear

25  system can be reduced in the present sysiem, without cutting off the power transmission,



15 to preferentially hold the negative pressure in the brake master power
cylinder by prohibiting the all-cylinder pausing operation, so that] ke
al |l -cylinder pausing operation does not have a bad influence on the

brake system In addition, as shown in Fig. 8, when the tenperature of

the catalytic device TCAT is |ower than4he catalytic device optinum
tenperature TO (step S 155), the engine 0 can be operated by the

al |l -cylinder driving operation by prohihiti the all-cvli r '
oper at i on dsdndhe sonwgifiopsl @pgielprp I%P’dﬁc"r chb e‘?“e‘ﬁﬁ%?%’%%?gg‘ gfth‘?ﬁgﬁirm’
catal ytic device TCAT. The tenperature of the catal )gﬁi c (g%ce can

t her eby bethe giresedt systark increases thaeegeperaper 2pwhpt Bmagkabinan 8%t ‘@%@%an
be realized. As explained above, in the all-cylinder pause state provided
by fully clpsupptiodfhathcy witkdie cuaineamydarpetdibciendyadrop iviilepeRerit s
possible to further reduce the nechanical 2 1 FEB 2065 44 1 oss including
air-flow resis%rﬁ@ggg sgﬁglplari ng to the state where the intake val ves and

exhaust valves are opened. Furthernore, during the all-cylinder pausing

operation, alth h a,load i ener i VPR d
conpr essi on si defwg‘?ﬂ ’éhﬁ%g‘?ﬁf’“ %b‘%?“éqegg;@%?) } | ¥t%ﬁ§h§hg%p?§¥§§°%en t he

pi ston noves toward expansion side. Thus, 5.the_l.oa nefr | :
novenent tdwayHneSiReSEipRTaEan aB‘g dprrRXSPEPY 06 HT ﬁk%gmglﬁgﬁaq&hﬂgb é)rt?ga(r% oy’

| oss due to the |oad can be reduced. In the all-cyli nggrxﬁgusi.n%, (
operati on zhighecameubyoiiegeianiioenEray saaPE SR Stem S bxiRuaingig-7dban i ¢
becones possible to block inflow of fresh air, which results in |

pr event i ngiHehg dirarpaipaheraomiempgodbisined onstep $B02Z siiewn teFignd sebat gy 1s
sensor and executing 10 a proper control of the exhaust gas. Accordingly,

as descri bgd. ANOYEimblecthd fugyédnmgaptionafisidgy apé atricomsatk essistingpossi bl e
to inprove the fuel consunption efficiency renmakably while executing the

proper; congrol . of LG EXAABEwEAS), ik LR byPiH8NhéresRAabunt eltegémeatione
ef fici gncy o} (frhté power é{gr aﬁsm ssion system In addition, during the
decel erati ;%lnge gﬁgﬁ{eﬁt&u%%’g ﬂilt’f alI-Qﬁin%Exl ﬁ/ﬁfsin%e&fe?a?t?o%s. the
Furthermore, as shown in Fig. 8, when the negative pressure MPGA in the
brake master power cylinder is higher than the threshold value MPFCMG, which
corresponds to the pressure nearer to the atmospheric pressure (step S154), it is possible
15  to preferentially hold the negative pressure in the brake masier power cylinder by
prohibiting the all-cylinder pausing operation, so that the all-cylinder pausing operation
does not have a bad influence on the brake system.
In addition, as shown in Fig. 8, when the temperature of the catalytic device
TCAT 1s lower than .the catalytic device optimum temperature TO (step S155), the engine
20  can be operated by the all-cylinder driving operation by prohibiting the all-cylinder
pausing operation (step S156) in order to increase the temperature of the catalytic device
TCAT. The temperature of the catalytic device can thereby be raised quickly and the
proper control of the exhaust gas can be realized.

As explained above, in the all-cylinder pause state provided by fully closing

95  both intake valves and the exhaust valves, it is possible to further reduce the mechanical



15 accel erator pedal, the vehicle will be converted to the accel erzti#:ﬂ}m5
node and if the engine is started in the acceleration node, the f di

consunption rate will be deteriorated. 1In order to avoid the
deterioration of the fuel consunption efficiency, the present invention
Provi des a process of cutting the fuel 4/ step S506 shown in Fig. | | for

noving the vehicle only by the notor as shown in step S508 in Fig. 11.
20 Next, the secend enbodi ool RSRY SXBObtalcWIRHE LN inwikeIvabes descr i bed
with ref i?séﬁ%(guéﬁggﬁfrgrﬁs)w&%?{%m%%ﬁ nlﬁe secgr?d enbodi nent, one cylinder
out of four cylinders is configured not., ta canr : WaleToTs

pausi ng opghaist ¥#vesg opeiEdot H‘g'f‘%?'ﬁ‘?oé% d&?lngrt]h egrl[sgygﬁlgtef:%‘%ﬁﬁé% Whi ch can
carry out the cylinder pausing operation, Note that the. nu er, .9

cyl i nder s altbougti xlvad angenceased whema Pisian HESS (OWHE REPEFSIR ¢ P a0t
limted and the nunber can be 2 1 F E B 2905 45 nore than one half of the
total cyl igpeRids folhfting thipisairhehersthe pistanmeowds towardexpanrior Adedi FB¥Y | s
the sane as that of the first enbodi nent, and the processing procedures

shown gn Iﬁ]g%ad 2eh&atkd iR 1AbeOndil w8 0BmpiesibMadn bdeffeaivelycaiijzedend s
are denoted by the sane reference nunbers and their 5 explanations are

omtted. \lkﬁ‘f ?Fﬁeggsy ]\?]SZSSdl?'%‘% tiligkfahn‘g{l%ggé&ge(ﬁ conprises three cylinders each

provi ded arrabl’e valve timng nechanism VT (the sane as the

first enbodinent) at the.ajr intake side an I f
executing the cy iﬂf‘ﬁj@ﬁ'cgé{%f Hﬁ“sb‘?:?e?pa?faﬁ{?ﬁ °QRd Céé%gﬁﬁgﬁg ?%fhls?rr\lﬁf \)\%’ieséh
does not execute the cylinder pausing eration. 10 In. Fig.,15 ef erence
nuner al 7Gndesnbauss valbes it besomss mxbﬂtoﬁﬁ%{t ifow of frs5p alrv‘é’ﬂ{fg,m%‘ﬂ{é " hese
oil punp 70 and the spool valve 71 are enployed for supplying an oil,
pressure tpevdneny drd tainperanak deopt ti)frﬂmgatﬁlﬁtméﬁ‘iléqwmeﬂﬂfgS§’}?ﬁ5’6lanﬂilﬁ¥‘x'?€t”7& is
connected to the exhaust side of the oil punp 70. The cylinder pausing
oper ajhon aSprdfeRRnEoDE! the exiefust fis. spoodrdingly es ddsciibecamvecthedltelinfer oi |

pressure passage 59b of the above-descri bed
pausing operation makes it possible to improve the fuel consumption efficiency
remakably while exécuting the proper control of the exhaust gas without significantly
reducing the efficiency of the power transmission system.
In addition, during the deceleration regeneration, if the driver depresses the
15  accelerator pedal, the vehicle will be converted to the acceleration mode and if the
engine is started in the acceleration mode, the fuel consumption rate will be deteriorated.
In order to avoid the deterioration of the fuel consumption efficiency, the present
invention provides a process of cutting the fuel in step S506 shown in Fig. 11 for moving
the vehicle only by the motor as shown in step S508 in Fig. 11.
20 Next, the second embodiment of the present invention will be described with
reference to Figs. 15to 17.
In the second embodiment, one cylinder out of four cylinders 1s configured not
to carry out tﬁe cylinder pausing operation, and the other three cylinders are cylinders

which can carry out the cylinder pausing operation. Note that the number of cylinders

o5  which can execute the cylinder pausing operation are not limited and the number can be



15 rock arm shaft 62, ad the cylinder pause rel ease side passage 73 of

the spool valve 71 1 connected to the oil pressure passage 59b. Nbi &EB 2009
that the oil pressure passage 59a and the oil pressure passage 59b are
defined each other by the partitioning portion S (see Fig. 14). A PAOL
sensor 74 is connected to the cylinder gguse rel ease side passage 73. 20
The PO L sensor 74 nonitors the oil pressure of the cylinder pause

rel ease si de passa i s | ow when executing the cylinder
pausi ng oﬁ’é‘?rﬁﬁadho'%ﬁ]ba@%ﬁ% e ﬁ{m &%

cones gh when the vehicle is normally driving.

As shown in Fig. 16, a fuel injection valve 75 i r-Oul f.Qr,

cylinder, and edds F‘hﬁéﬂthqrrﬁt’é‘ﬁ{"‘%ﬁfl@SP%”%§Wbs°dg§%rﬁeI§W§%%&§ aglt@%Fq]f A
knock sensor 76 is provided 25 to a cylinder, mhi%h C? i ses.a variable
val ve ti nifirgt exelodimiestyang theeprobesking grozdresshown o% F 45 g@%%&“* 3l tﬁ%eol f or
detecting blowut in the cylinder. Here, it is noted the spool valve 71

i s di sposagma! sifhattie@hiieConfppattatrdenptsitlyitba sime mfeteaceyunbriapnd tgirch
does no execute the cylinder pausing operation. Note that reference

synbol z Tl G B@gQﬁﬁﬁuﬁebhﬁﬁaﬂ chain, reference nuneral 74 denotes a TOL 5
sensor, ang denotes a throttle valve. A fuel supply control operation

[N the case ! hat 3eA0TRIN B RREL i ik oI eRRADFAARSRE s on

a flowchart showt _ t 1s forned in order to execute
Bl ovout - oveRatlg i PEBCRRITLY TORE AT ad S opy i ER e ke
docs pot xscuahe kehut HAaer PRGITEINDERTE BRUIPEPARIST o Fare
detected for a variable valve timng nmechanism VT of a cylinder capable
of execut igyfinddrewkigh idoeenotpxesitaghe eypeden pavpingwiperadoBut t he fuel supply
to cylinders capable of executing the cylinder pausing operation. The
fol | ophng oper atinGns. B9, geferPeahamenl 76 denaceseoiipneg ayicllejenotes a spool
valve, and these oil pump 70 and the spool valve 71 are employed for supplying an oil
pressure to the variable valve timing mechanism VT. The spool valve 71 is connected
1o the exhaust side of the oil pump 70. The cylinder pausing operation side passage 72
of the spool valve 71is connected to the oil pressure passage 59b of the above-described
15  rock arm shaft 62, ad the cylinder pause release side passage 73 of the spool valve 711
connected to the oil pressure passage 59b. Note that the o1l pressure passage 59a and
the oil pressure passage 59b are defined each other by the partitioning portion S (see Fig.
14).
A POIL sensor 74 is connected to the cylinder pause release side passage 73.
20  The POIL sensor 74 monitors the oil pressure of the cylinder pause release side passage
73, which becomes low when executing the cylinder pausing operation and becomes
high when the vehicle is normally driving.
As shown in Fig. 16, a fuel injection valve 75 is provided for each cylindér, and

each fuel injection valve 75 is connected to FIECU 11. A knock sensor 76 is provided

95 to a cylinder, which comprises a variable valve timing mechanism and each knock



15 In step S701, the knock sensor signal is nonitored and thefl ow proceed
to step 5702_ The bl owout caused by mal functions of pins 57b and I héEB 2005
rel ease pins 57b are detected in the above nonitoring process. In step
S702, it is determ ned based on the nonitoring results in step S701

whet her an anomaly of the variable valyg timng nmechanism VT is

generated. \Wen the determnation is "YES', the flow proceeds to 20 step

S706. When the determ,natjon jis " NJ ow proceeds to step S703. In
step S706SCTSPT SLS épﬁﬁeﬁ{é’&ﬁ blgere ggtgf%pl?rfc{#ee) cylinders are anonal ous.
If the determination is "YES', the flow proceeds to step SY erein
the fuel supplyHee: itds PO@QIt]i’erﬁ@Pi"éV%7£L‘ﬁ‘Bal?ﬂfe&ﬁteanacf%?'gﬁgh%pg%ggvm
processing is repeated. Wien the determnation in step S706 is " l\gi t he
f1 ow procpesison frostthp cgiRy, wiieh does noexepuigthoeyligdgiapsing operatiplr Ot

cylinder, which is detected as anonal ous, and the aforenentioned 21 FEB

2005 47 PRACRTSERE dyfbot IRakesbted MifSPCIETHefetdnee MBhtrab@hdenotesi @il i s
nonitored and the fl'ow proceeds to step 5704. It is possible to

det er§en$§ngor8$%7%%&gg hbsqRraRsuUre states of the cylinder pause side

passa and e cylinder pause rel ease side passage 73 are nornmal .

Next, 5 in step S704, it is. determ ned Is [ e ts
whet her the spoé ESIL\PB}W"WOEO%%?%% i g%gttﬁéelaéteaﬁ %%gﬁ%t&?%ﬂg? E?" YES",

t he flow&rloceeds to ste 8787. |f the determnation in step S704 is
"NO', t hekmocksepsasdbdased on aflepcadshoppyiniig bhove processing is
repeated. Accordingly, in the second enbodinment, simlarly to the first
enbodi ment, 10Tk flowchire igfonpedip Prdextogmeeyie 2@ ARl ORFGIEMAt FURS on of
the val ve gear systemcan be reduced extensively, it is possible to
sharply i upeeve kfek kelor 06 dsiop blomwfof eykmdsy. bihe ¢antrobepsraigon bas an
regenerati on anount w thout causing a large efficiency reduction of to

OVIeT i ANgHeSHi O raistaRiMhedfivagiOickdeasT, thé beginsby ikiregnldroytindmoyhiandotshe

assisting T“anount by the notor can be increased to the anount of

regenerat Lgpex%gglreqye %ﬁlﬁh{%sinﬁ operation when an anomaly is detected for a variable
valve timing mechanism VT of a cylinder capable of executing the cylinder pausing
operation and to cut the fuel supply to cylinders capable of executing the cylinder
pausing operation. The following operations are repeated at a predetermined cycle.

15 In step $701, the knock sensor signal is monitored and theflow proceed to step
S702. The blowout caused by malfunctions of pins 57b and the release pins 57b are
detected in the above monitoring process. In step $702, it is determined based on the
monitoring results in step S701 whether an anomaly of the variable valve timing
mechanism VT is generated. ~ When the determination is “YES”, the flow proceeds 10

20  step S706. When the determination is “NO”, the flow proceeds to step S703.

| In step $706, it is determined whether all (three) cylinders are anomalous. If
the determination is “YES™, the flow proceeds to step S707, wherein the fuel supply to
all cylinders are cut and the aforementioned processing is repeated. When the

determination in step S$706 is “NO”, the flow proceeds to step §708, wherein the fuel

25  supply is cut for a cylinder, which is detected as anomalous, and the aforementioned



15 the all-cylinder paused driving. Furthernore, since the engine of the
present enbodi ment conprises one cylinder anong four cylinders isZd FEB 2005
regul ar cylinder which does not execute the cylinder pausing operation,

it is possible to preserve at |east a m ninmum anount of driving force

when the variable valve timng nechani sa7VT becones anonal ous, and to
contribute 20 increasing safety of the vehicle. Furthernore, since it is
possible to cut. the. f supply to all cylinders capable of executing

t he cyIin@ngﬁgﬁ%Fﬁgp%ﬁé%ation when the spool valve 71 or the variable

valve timng nmechani all cvli : ANPIRI s proaddlls % fiep it
is possible to é{]tstep@%%f &Ig@{lj‘psﬁpf/orfs}@‘%nagggéﬁ]% cyl i nderspram)ng P
cylinders capabl e of executing the cylinder 25 pausin e L QN n a
part of tIsd0¢ar itabpessitle Ve determing lﬁég%wgs%f%f%%% gséaqgs ﬁﬁb@lg@gg 48
anomal ous, not only the fuel consunption efficiency can_ be inﬁéaveglbﬁt
al so the matediyepassage Tamt teeytinder ppussrrelrest SigyPAHeaLc GhESPTBH of the
fuel in downstream of the conbustion chanber when the cylinders are

recoveged @@P $78. RNOIBL MRS baded onlthe additbiingressithebetbheths spent! velyevd 71
is disposed at a position, which is the 5 outernobst position fromthe

regul ar cyl i nden, e Gyl larens, BbRY dedsWikdns proderds aLGESTYe If the
|

vari abl e VAPYE'® ni ng mechani sns VI can be di sposed where the response

to the oil_ pressure.is hi W i .M Il doloay of the
vari abl e WK‘VE“W?HWHB5H?@ﬁ§ﬁﬂ§n@ﬁghgk?g%%égig&gﬁ%g?@ég@ﬁg@ag%eed. The

present invention is not limted to the above-descri bed enbodi nents, and
10 the cyldrochssinpassipgtedper ati on may be executed by a variety of
paraneters such as the renining battery charge,

) [ thg}%ﬁterg -

tenperature, theAengiinglynit te seerndeamhagiraent; HElagy 48 esist TRELHMGRY ¢ h
indicates the driver's will to decelerate the vehicle, the brake ai
pressype, dime he Ekﬁﬁpd@lroﬁsf the ehgine end thedviatien phtheivghsl gear sysiEn gaade
system In the above enbodi nents, an explanation is provided in the case
that the eqyced extensively, it is possible to sharply improve the fuel consumption efficiency by

increasing the regeneration amount without causing a large efficiency reduction of te

ower transmission system. In addition, the assisting frequency and the assisting

amount by the motor can be increased to the amount of regeneration energy obtained in

15  the all-cylinder paused driving.

Furthermore, since the engine of the present embodiment comprises one
cylinder among four cylinders is a regular cylinder which does not execute the cylinder
pausing operation, it is possible to preserve at least a minimum amount of driving force
when the variable valve timing mechanism VT becomes anomalous, and to contribute

20 increasing safety of the vehicle.
Furthermore, since it is possible to cut the fuel supply to all cylinders capable of
executing the cylinder pausing operation when the spool valve 71 or the variable valve
timing mechanisms VT for all cylinders are anomalous; and since it is possible to cut the

fuel supply for a part of cylinders among cylinders capable of executing the cylinder

25  pausing operation when a part of the variable valve timing mechanisms VT becomes



15 cylinder pausing operation is executed while both air intake valve and
t he exhaust valve for each cylinder are closed. However, it is pddshti 805
to execute the cylinder pausing operation while only the air intake

val ves are closed or while only the exhaust valves are cl osed. The above
operation enables to sinplify the strug%ure of the cylinder system \Wen
the cylinder pausing operation is executed while the air intake val ve of
each 20 cylinder is closed, the tenperature drop i.n t .on camber
can be miariomiaees, npeenyde el qqn@wtsﬂw%glef’?ﬁ? <SP P hto h}eg%téféfrbustion

chanber. In contrast, when the cylinder pause is exefwd whi | e gnrléﬁy t he
exhaust vaitalgstaian daphotestkd byl prevesting the eendbRHEON qfdbg e PSRN ©A4¢ yst
performance can be mnimzed, since fresh air is supplied to the

catal yst |Hoal@dndaWAstr OREN GE cf hRlepdiavsiovaad e thelanomalivs SBIE. t he
vari abl e valve 25 tim ng mechani smnot only perforns opening and cl osing

of the air intake, g LXiAUS. Sodi R PORYI¢Rscy @l aimsitin, viichoy Kiender

but al so |inear con S Ift anount, 'so that it | possible to

control the target anmount qf recoveyry,enerqy;: tohif thehe anount of
r egenér at PHEMIR FOHYRD wﬂbﬁ?%%ﬁ?{&gpg‘?ermﬁ&ﬁl“@‘%s %Vg%gd For t he cyl i nder

pausi ng operation, is not limted but nore an,o S rable. 52 1
FEB 2005 Bwirswia-tips veriablgwalve siming mﬁcwf%}’&h ib&reb?%p8F"‘dg‘;’ﬁ§fr§rﬂ?% vehi cl e
havi ng an engine and a notor as driving_ sources of the Héhi cle. t he
mot or st opspassits thegl pressweiispigh, othigh@inmirasdhaarsatihe! IGanPes i s
decel erating, and said notor generates energy by regeneration braking

dependi ngyaple VA0 4868} Aeahinmssindtrecovandths a¢spoasegipaed-i s a cyl i nder
pause-type engine 5 and which is capable of switching between the

:ln:j- ;yLi nder dr %Eggeéﬁﬁﬁh%ntjoﬂ ié’%tqmi_@%d tonle abdie-degtriedensbasinempandt i ng,
yl i nder paused driving state, in which at |east one

10  the cylinder pausing operation may be executed by a variety of parameters such as the
remaining battery charge, the battery temperature, the engine water temperature, the
brake switch S4 which indicates the driver’s will to decelerate the vehicle, the brake o1}
pressure, the brake depressing force, and a slip signal of the ABS system.

In the above embodimenﬁ, an explanation is provided in the case that the

15  cylinder pausing operation is executed while both air intake valve and the exhaust valve
for each cylinder are closed. However, it is possible to execute the cylinder pausing
operation while only the air intake valves are closed or while only the exhaust valves are
closed.  The ab.ove operation enables to simplify the structure of the cylinder system.
When the cylinder pausing operation is executed while the air intake valve of each

20  cylinder is closed, the temperature drop in the combustion camber can be minimiz.ed
because no fresh air is introduced into the combustion chamber. In contrast, when the
cylinder pause is executed while only the exhaust valve of each cylinder is closed, the
reduction of the catalyst performance can be minimized, since fresh air is supplied to the

catalyst located downstream of the exhaust passage. In addition, the variable valve

25  timing mechanism not only performs opening and closing of the air intake and exhaust



cylinder is paused, the device conprising: a cylinder pause state 71 FEB 2065
determ nation device for determ ning whether the engine is in the
all-cylinder driving state or in a cylinder paused driving state; and 10
a regeneration anmount suppl enmenting device for supplenenting regenerative
energy using decel eration energy obtaingd during the cylinder paused
driving for the all-cylinder driving when the cylinder paused state is

detect ed by, sai d.cyli.nder, pause. st.at i i tfaeq; hhe is
dri ven' i nvEHE ey HAILPIGRE AR in gl R oupah afé bR AREH, 5 (R LpeRusRaL 2
hybrid vehicle according to claim1, wherein said,control evice ..

pr ohi bi t s om0l fareRrtamoas etreapYSTY SRCTEH AR {hePTiEl HiG a7RousH 8?5"'&?@”?“%"?‘ he
brake naster power cylinder exceeds a threshold val ue and approaches

at nospheri ¢ pr esBerrmmtgr ofcyl owlerso whikhv¢apebefused S £YiNdze RAYIRE CREBI® ng
to claim1, wherein the cylinder paused state is attained by closing
bot h of t@@m@nhnﬁaighqnmﬁhmgl@mﬁs?hﬂbﬂmhﬁust val ve of each cylinder. 21
FEB 2 005 51 4. A control device for a hybrid vehicle according to claim
1, whegein the cylinder pausing operation by said cylinder pause state
deternination device is to pause all cylinders. 5. A control device for
a hybrid vehicle according to claim1, wherein the nunber of cylinders
which enter in the cylinder pausing operation is nore than one-half of

all cylinders. 6. A control device for a hybrid vehicle according to
claim1l1, wherein said cylinder pausing operation is performed by closing
both air intake valve and the exhaust valve of each cylinder by

each- hydraul i c-type variable valve timng nmechani snms, and the oi

pressure control device for supplying the oil pressure to said variable
valve timng 5 nechanismis disposed at a position which is the outernost
position froma cylinder not executing the cylinder pausing operation.



7. A control device for a hybrid vehicle according to claim1, wherein
said cylinder paused state is attained by closing one of the air 1htf&aRa005
val ve and t he exhaust valve of each cylinder. 8. A control device for a
hybrid vehicle according to claim1, wherein, when an anonalous state is
detected in at |east one of said oil c@itrol devices or said variable
val ve tim ng mechani snms, said control device stops fuel supply for
cylindersvé?Qneq&%%ﬂigo t he anomal ous oil control” device or the anonal ous
vari abl e valve TP Ng mechanism 5 2 1 FEB 2005 52 9. A control device
for a hybrid vehicle having an engine and a single notor as driving
sources and a power storage unit for supplying power to the siDgle notor
to drive the rnotor for assisting engine output.when the vehicl.e is
accel er at i ngAamvstiobdeNicd fog agoted "@@ﬁ%rhéf" B8 B\FNEHE 0P AJPR'OR Gt 8?“%%
regenerative braking when the vehicle is decelerating, wherein the
engi ne i Ssur€asl dMBeveliasste hyper sops assistmgithe outa abthe eenesihendhs ng
between all cylinder driving operation, in which A cylinders of the
engi ne ar g Ak Tkt @R A hhdGaill otoUdepetatdsgery bymegameraionudkiand a
cylinder pause driving operation, in which at ]Jcast one cylinder is
paused by ful Ly closi id i t a\glings pafiseeaphiegynd nder
fi?}:ﬁ'ad n&elfp%% tﬂgfj%,&féé&%%ﬂ;stt%%%qldeeh #HeSS a g paliseegpelenpy.

while cuttl supp ~engine, the control device of the
devi o6 1 oRnbishir AP R R e REAT A ThE R Bof
i ving opeatingersire Srespoisand 8 Y HBeGPrOEn G Er e b PEc AHE B2 e
cut executing device for executing fuel cut before entering into the r>
cylinder is paused, the device comprising:
a cylinder pause state determination device for determining whether the engine
is in the all-cylinder driving state or in a cylinder paused driving state; and
10 a regeneration amount supplementing device for supplementing regenerative
energy using deceleration energy obtained during the cylinder paused driving for the

all-cylinder driving when the cylinder paused state is detected by said cylinder pause

state detecting device and the engine is driven in the cylinder paused driving state.

2. A control device for a hybrid vehicle according to claim 1, wherein said control
device prohibits the cylinder paused driving when the negative pressure in the brake

master power cylinder exceeds a threshold value and approaches atmospheric pressure.

3. A control device for a hybrid vehicle according to claim 1, wherein the cylinder

paused state is attained by closing both of the air intake valve and the exhaust valve of

each cylinder.



cylinder pause driving operation; a cylinder pause driving operatign
executing device for executing the cylinder pause driving operatigﬁﬁﬁﬁzwﬁ
cl osing both intake val ve and exhaust valve by a hydraulic-type variable
ti mng nechanismafter fuel cut has been executed-, a regeneration anount

i ncreasing device for increasing the regéneration energy for charging

the power storage device by addition to the regeneration energy of
recovered energy obtai ned when the cylinders of the engine are driven by
the cylinder pause driving operation in place of the all-cylinder driving

operation when the | . nder us rafl - r @ i

cyl i nder ﬁhugéCOBBBf%?T%ﬂﬁﬂ%£§WHFH%$$S%&£g@ﬁgégc%§£qu@gﬁg}§¥c%@%#%e for
a hybrid vehicle according to claim9, wherein. sai%kc%liqde:rep use

dni vi ng opeavaingapesrsioartyl seiskaylipder PRy Halg SEtErmIateR UeEEe I8 PR he not
to enter into the cylinder pause driving operation when a negative
pressure ofyliadbrsake master cylinder is in a pressure range near ‘

at nospheric pressure and is above a predeterm ned thresbold value. li- A
control device of a hybrid vehicle according to claim9, wherein the
cylinder pause driving operation is carried out by closingboth of the air

| nt ake Va‘};.veAg%%erge‘?&g&%}:: 3 ttljulyllytgd ggﬁafe aB@FHngMb kR@ar:, vhkrdm heBuadebobH3

12. A contTol device of a icle according to claim9, wherein

the cylinder. pause, .operation exec g cvilinden Dahs8atrdruiing
oper ati on CYé‘)P@E”L?t‘i"'&'ﬁRBB\?f s nglfnodé{i)gﬂésgy ga(?pfelr%i/ﬂ]%lgg? s. A3 CAControl
device of a hybrid vehicle according to claim9, wherein the nunber of
cyl i nders @findRrsenter in the cylinder pause driving operation is nore

t han one-half of all cylinders. 14. A control device of a hybrid vehicle
according to claim9, wherein

6. A control device for a hybrid vehicle according to claim 1, wherein said cylinder
pausing operation is performed by closing both air intake valve and the exhaust valve of
each cylinder by each hydraulic-type variable valve timing mechanisms, and the ol
pressure control device for supplying the oil pressure to said variable valve timing

5  mechanism is disposed at a position which is the outermost position from a cylinder not

executing the cylinder pausing operation.

7. A control device for a hybrid vehicle according to claim 1, wherein said cylinder

paused state is attained by closing one of the air intake valve and the exhaust valve of

each cyhinder.

8. A control device for a hybrid vehicle according to claim 1, wherein, when an
anomalous state is detected in at least one of said oil control devices or said variable
valve timing mechanisms, said control device stops fuel supply for cylinders connected

to the anomalous oil control device or the anomalous variable valve timing mechanism.



the cylinder pause driving operation is perfornmed by closing both r

i ntake val ve and the exhaust vale of each cylinder by each 2 1 FEB 2005
hydraul i c-type variable valve timng nechanism and the oil pressure
control device for supplying an oil pressure t said variable valve

timing mechanismis disposed at a po$Etion which is the outernost

position froma cylinder not executing the cylinder pause operation. 15.

A control device for a hybrid vehicle according to claim9, wherein said
cylinder pause operation is carried put by closing the air intake valve

and the exhaust val vg G§l{l%¢ﬂ§%bi®ﬁ¥$ria E&hvlﬁic]e/hag%@t%f@ngﬂ@%gg sfifpled hybrid

vehi cl e according to ¢l erel en a . olis state I's

det ect ed i n TaPlor aadnVigysoyresadp RAVET SGFRESAII %K/?“(ng"‘lﬁpm’%%it%l ari abl e
va: yedt | M NgsinEE RsibraErive Sheimown foraksisting enginstonnmit ieh thrghicle ik or |
cylinders co t . omal ous
Variable vavsettiteald SN AR anlite RO Shell By BbeccBuRBDTE O
vehi cl e, t hebrymeiwhopdhs vehacle dnfncElsTatiBg.an engi ne and a notor as dri ving
sources and a powRhergindhagkgitdlista dylihds papdeytypeemmineind i cigablessfngl e not or

to drive the_ .mtor, for assistin ' t ' IS
accel erati ngs‘glgcgm?%%c&w\%%%fC%Eﬂ/‘\jégdrgvgﬁ%[r;ﬁﬁrg%&g? _ngﬁsg}lﬁgﬁ%%ﬁ%%géﬁgby
regener at i veeRAIAGoMAEH onavsingdRT eytputiag 2p eREne Py Rgd aglipdsty t he
engi ne is a galsk AdomgRPeRiohyiReviaEiNeasoit dysindatiapheedby AW dledingg

b I cylinder odfivi LoD ki) the B | tth
onai 1 & ol ORE 8t e BB Bt U e MR A 3 86 "

cyli nder pauergingiriving operation, in which at |east one cylinder is
paused by fully cl ggicBgtrbiaiehiceiofitakebidtekiskaesipriemlpyes of each cylinder

o hed Sommr s ne ¢ BuERleY phis oPeraBiTadimifaronackick B Reritnih GHERBPT ! 1 N0
it is appropriate for the engine to switch from the all-cylinder dnving operation to
the cylinder pause driving operation in response to the driving state of the vehicle;

a fuel cut executing device for executing fuel cut before entering nto the
cylinder pause driving operation;

a cylinder pause driving operation executing device for executing the
cylinder pause driving operation by closing both intake valve and exhaust valve
by a hydranlic-type vanable timing mechanism after fuel cut has been executed,

a regeneration amount increasing device for increasing the regeneration
energy for charging the power storage device by addition to the regeneration
energy of recovered energy obtained when the cylinders of the engine are driven
by the cylinder pause dniving operation in place of the all-cylinder dniving
operation when the cylinder pause operation is determinced by said cylinder pause
cperation determination device.

10. A control device for a hybrid vehicle according to claim 9, wherein
said cylinder pause drtving operation determination device determines for the
engine not to enter into the cylinder pause driving operation when a negative
pressure of a brake master cylinder is in a pressure range near atrnosphenc
pressure and is above a predetermined threshold value.

11. A control device of a hybrid vehicle according to claim 9, wherein
the cylinder pause driving operation is carried out by closing both of the air intake
valve and the exhaust valve of each cylinder.



cutting fuel supply to the engine when it is determned that the cylinder
pause i s appropriate based on the driving conditions of the vehicl ;] FEB 2005
carrying out a cylinder pause driving operation by closing both of the

i nt ake val ve and t he exhaust val ve by actuating the variable valve timng
mechani sm increasing a regeneratio3power by power recovered when the
engine is in the cylinder pause driving operation in place of the
all-cylinder driving operation to the regeneration power obtained by the
regeneration braking of the notor; and charging the power storage unit

by use of th2 increasadonegaireivabl ahytsitbyecle according to claim 9, wherein

the cylinder pause operation executed by said cylinder pause driving operation
exccution device is 1o pause all cylinders,

13. A control device of a hybrid vehicle according to claim 9,
wherein the number of cylinders which enter in the cylinder pause driving
operation is more than one-half of all cylinders.

14. A control device of a hybrid vehicle according to claim 9, wherein
the cylinder pause driving bj)eration is pérformed by closing both air intake valve
and the exhaust vale of each cylinder by cach hydraulic-type variable valve timing
mechanism, and the oil pressure control device for supplying an oil pressure t said
variable valve timing mechanism is disposed at a position which is the outermost
position from a cylinder not executing the cylinder pause operation.

15. A control device for a hybrid vehicle accordiog to claim 9, wherein
said cylinder pause operation is carried put by closing the air intake valve and the
exhaust valve of each cylinder.

16. A contro} device of a hybrid vehicle according to claim 9, wherein
when an anomalous state is detected in at least one of said oil control devices or
said variable valve timing mechanisms, said control device stops fuel supply for
cylinders connected to the anomalous oil contro] device or the anomalous variable
valve timing mechanism.

17. A method for controlling a hybrid vehicle,

the hybrid vehicle comprising an engine and a motor as driving sources
and a power storage unit for supplying powc;f to the single motor to dnve the
motor for assisting engine output when the vehicle is accelerating and receiving
power generated by the single motor by regenerative braking when the vehicle is
decelerating,

wherein the engine is a cylinder pause-type engine and is capable of
switching between all cylinder driving operation, in which all cylinders of the
engine is normally operating for outputting an engine output and a cylinder pause
driving operation, in which at least one cylinder is paused by fully closing both
intake and exhaust valves of each cylinder while cutting fuel supply to the engine,
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the comprising method comprising the steps of:

cutting fuel supply to the engine when it is determined that the cylinder
pause is appropriate based on the driving conditions of the vehicle;

carTying out a cylinder pause driving operation by closing both of the
intake valve and the exhaust valve by actuating the variable valve timing
mechamsm:

increasing a regeneration power by power recovered when the engine is
in the cylinder pause driving operation in place of the all-cylinder driving
operation to the regeneration power obtained by the regeneration braking of the
motor; and

charging the power storage unit by use of the increased regeneration
energy.



