CONTROL DEVI CE FOR HYBRI D VEHI CLES BACKGROUND OF THE | NVENTION  Fiel d of

the I nvention The present invention relates to a control sysgﬁ@‘“ﬂmﬁ

hybrid vehicle, and in particular, relates to a control sys ‘“mwm‘
hybri d vehicl e capabl e of inproving the fuel consunption ef :
h carry

Description of the Related Art Conventionally, hybrid vehicles, W
notors as power sources for driving in addition to engines, are known.
Hybrid vehicles are classified into serial hybrid vehicles and parall el
hybrid vehicles. In parallel hybrid vehicles, the nmotor 15 connected to the
engi ne assists the rotation of the drive shaft of the engine while

chargi ng a power storage QOWTROS) DEVICE FOBR HY BRID&VEERELESor. |1 n paral | el
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 eration
regeneration during deceleration in order to maintain sufficient

el ectrical energy in the 20 tlltﬁ;@b Na batteries
(hereinafer, called the remsu n| ng %ﬂg{rlggﬁ: YA state of cha

nmeet the driver's denands. SpeC|f|caIIy, S|nce t he engi ne and tmﬁmmmwnmmmmm
are conmected in series in the paral l el hybrid vehicle, the dr

of the parallel hybrid vehicle can be constituted by a S|nple and
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vehi cl es, one oThehiestntiisventipypelates to a control system for a hybrid vehicle, and in

particular, relates to a control system for a hybrid vehicle capable of improving the fuel
consumption efficiency.

10
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 parallel 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



2 that is provided with a clutch between the engine and the notor in order
to avoid the influence of the engine friction (the engi ne brake) during
decel eration regeneration (see, for exanple, Japanese Patent application,
First Publication No. 2000-97068), and another type is one wherein the
engine, the notor, and the transm ssion are connected in 5 series in order
to provide an extrenely sinple driving sy8tem However, the driving system
having a clutch between the engine and the notor has a structure that has
a probl em i that Bafrovitied ajithla clatoh betweenfthd driginedaridthe rosorsih ender ¢o avoig dhie ety of
vehicles is restricted because of the conplicated structure of this system

and becausgfluBcel SfaRS Bhgind BittRhi(tHe RpmY todke hariﬂ%weletrgtwaﬁe'gmmn_s(y@; em
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t hrough the use of an electronically controlled throttle nmechani smfor
fully opening thHoimverkthearivinghsysteahbaring g aluiaisbeiweemigie gagiap andthegnotor
However, when the intake and the exhaust valves are fully opened as

descri bed al3westructire it bhs Dproblent iregiat 6 applicability of tigs dviviag systepdsd em
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10  system is degraded even when the vehicle is running.

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



vehi cl e, capable of sufficiently ensuring the regeneration energy and
capable of drastically inproving the fuel consunption efficiency wthout
deteriorating the optimum control of the exhaust gas. A first aspect of
the present invention provides a control device for a hybrid 5 vehicle
havi ng an engi ne (for exanple, the engine E in the enbodi nent) and a notor
(for exanple, the notor Min the enbodi nedt) as driving sources of the
vehicle, the notor stops assisting the output of the engine when the
vehicl e i s dekieleccaiablednf saffttianlydnsuririgathe gepeaeraties cxargy and dapableg@éner at i on
br aki ng dependi ng upon the deceleration state; the device conprising: an

engi ne whi CRQrdsficallyiprodag 1R Econ¥RRpEdemMicicady witibetdetdiolilingaha bpimain
switching between the all-cylinder driving state, in which all of the

cylinders @§ﬁnaqﬁq@;&&guﬂgﬁg a cylinder paused driving state, in which at
| east one cylinder Is paused; a cylinder pause state determnination device

(for exanple, ste 009 sho in_ Fig. 2. n the enbod f m ni ng
whet her the engi ng‘ E&S?F?Pe%(\g}g? Pregwt?xh\g:élpon BF‘iV\}ﬁ‘eﬁga cé’f‘!irfrﬂea&é%cei fﬁ{ %ﬂgélﬁ nder
paused driving state; and a regeneration anpunt,1gﬁsu%pLene®%%H%'device
(for exahpl ¥ehigledigving apenghg (foriexamplg, ths enginetaindhp serbadigent motor

suppl enenting the regenerative energg by the notor by use of the increnent
of decel er éfior examplgethe mzatpioM iprikee embedimgniiad dduingrsgurcheotiie ivakisle, fused
driving than deceleration energy obtained during the all-cylinder driving
when t he cyhioaestopsassisting tie aueut sf theteaginedviien tbavehidylis datelergpimgsandstaat e
detecting device and the engine is driven in 20 the cylinder paused

driving st ahftoricnefatisiteled byltegenbRion ©edksid dépiching upbi R dRseleritibARted; t he
cylinder paused driving nakes it possible to reduce the fuel consunption
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are operating, and a cylinder paused driving state, in which 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



consunption efficiency but also to increase the assisting frequency or the
assisting anount by the notor to the anount of regeneration energy
accurrul ated while executing the cylinder pausing operation. According to a
second aspect of the present invention, in the above control 5 device for
a hybrid vehicle, the cylinder pause state determ nation device prohibits
cyl i nder paused driving (for exanple, stéb S 156 shown in Fig. 8) when the
negative pressure in the brake master power cylinder (for exanple, the
negative presssunptivPefficiangy bhialsy tekiacieessttbe assishiag fregnensy or thepssipiéng

enbodi nment), detected by the negative pressure detecting device (for
exanpl e, t hannegadyithempt@aas tiecars@uns of reB&)eration alegyeaccaomtitatedMhiket exesyngr i ¢
pressure (for exanple, step S 154 in the enbodi nent) and exceeds a

t hreshol d vtﬁgggi,{c{e@ba@ggggrab&aﬁ&he t hreshol d val ue MPFCMG in the

enbodi nent) . y the above constitution, since it is possible to

preferentially mh@écﬂhfh&ttf}%.sgécﬁnlﬁ%%&tt gf‘thgﬁb?esgﬁﬂh%r{fﬁﬂ BY th Q¥6Ve comtrbinder

when the negative presstre is clos nospheric pressure exceeding a

threshold val hi, bit.ing the.cylind ' QP th

Cyl i ndeP pHRiRdOLpBY Y Hhibbee o s B F S ik atar kol R O (e
br ak tem According to the third t of th t | tion, th
above cont raHindenaved FdYing (Y BIBPIGCHFILY 6RO £18 10 Wy ARSEANESi ng

operation so as to be executed while both of an air intake valve (for
exanpl e, t hgessure inrthe keake anaster powencylinderdfroample, tharrgaee prigsss §tA val ve
of each cylinder (for exanple, the exhaust valve EV in the enbodinent) are
cl osed. Acdankk higky masienpewet cylmdpoiashdémbidmentudeedtdtbbypthemegagiveoss and
the friction loss during the cylinder pausing operation and to bl ock

i ch e Tue CosuNBE oh o111 enty’ Can Be | abr oved. 25 oxtensl vely whi ¢
Preventpng JAGspHemRprdistfeS fst XBmBle, L35 SE34 H the etdAUh&GR) AU 0Bds G S
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 IV 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



executing appropriate control of the exhaust gas. Furthernore, by
constituting as descri bed above, when the cylinder pause determ nation
devi ce has detected to execute the cylinder pausing operation, and while
executing the cylinder pausing operation, if the regeneration by the notor
is not 5 necessary (for exanple, step S059 in Fig. 7 in the enbodi nents),

it is possible to nove the vehicle only ﬁy the notor while executing the
cylinder pausing operation for responding to a request for acceleration by
const it ut i ngxdcotingappropeate ehitwdleofthd gxhigystigas notor (for exanple, step S508
in the enbodi ment) dependi ng upon the driving state of the vehicle. 10
According to a foRoitherafpety whstithengaedsatibédnabent, wien tha cyliweleapawe contr ol
device for a hybrid vehicle, the cylinder pausing operation by the cylinder

pause stat edet@ﬁﬁﬁﬁﬁ&ﬁ&édlél@héiedé’t&?cd' 8 ekébu?é“ih@ rcyﬁhderq))ihélﬂgi Bpératidt, @and Raile

cylinder pausing operation. Accordingly, sincée the cylinder pausing

oper ati on ”&%ﬁuh%trp %ﬁhgér%?.h?m REANEn, i f@% rée%%fb‘%ﬂ e glfoq]%grcy by the

mot or by mi Al i ng°l'6ss o iction

| oss, o ef fect of t he present rka incre f uel
consunptd oneSepIaEY gﬁﬁﬁxa“g@&ﬁt%ﬂ % t‘Brég 197n ‘Fltct X ﬁrgﬁg‘? e&?S)Tlﬁbs R?F%E%ﬁ? move

i nvention, in the above-described .  control device for a hybrid vehicle, the
nunber of cifieivshisieonly bydhe metaroyhileexpentingdhe exlindsnRRUSHIE AR eF&jloépf@’f ation is
nmore than one half of the total nunber of cylinders. 20 Accordin , Since
it is possitEsporidingrni ateguestdor doeelstatian by epmstittingotormoysf the yehigierny )eg)erhgy
when the cylinder pause nechani sns are detected to be in an anonal ous
state, the mpkirqf® exaipley sfep S508 iMehe entodinaryideptadimgdipog theodrivisg xtate afspect
of the present invention, in the above control device for a hybrid
vehi cl e, thgeGuhicpder pausing operation is performed by closing both air 25
i ntake val ve and the exhaust val ve of each cylinder by each hydraulic-type

variablg, 6 According to a fourth aspect of the present invention, in the above control

device for a hybrid vehicle, the cylinder pausing operétion 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-described
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 to 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



val ve timng nechanism and the oil pressure control device (for exanple,
the spool valve 71 in the enbodi nents) for supplying the oil pressure to
said variable valve timng nmechanismis disposed at a position which is
the outernost position fromthe cylinder which does not execute the
cyl i nder pausing operation. 5 According tp the above aspect, since it is
possible to dispose the cylinders provided wth respectlve hydraullc type

vari abl e valve timng nmechani sns at the posit o] ssure
response caMelysdiming maechanisa, apd theqil Ii’@“é‘fﬁ%“ﬁ@h Wi ?rc?i‘%“i 2 #“é§‘8’8ﬁ
speed of the hydraulic-type variable valve timng mechani sm becones hlgh
because t hevabeetanitonerhbodiheents fort supplyingstbe il ipsassure 4 said vatiableivalvg timipg
According to a seventh aspect of the present invention, in the above
control  denédhenibmris dispysud A apBitiohayhislaisthe yhtemaest ppsitislil fignothercytinder i s
executed. either by the air intake valve closure operation or by the

exhaust Va'Mﬂp}?h&e%%?eQ&%E@Eh'e%mm&é}%ﬁﬁh@epérshdnhe above aspect, the present
aspect makes It possible to sinplif the structure of the cylinder system

and to peduce- the lg\éﬁ?ﬁ%pc?thg bgbga.%ﬁgﬁ Wakd R1 [}Oi?l% ol Wi oY 1R 1ihB&s exhaust

gas treatnent. cor aspect of the present rnvention, the
above control e for . a hybpbrid vehi cl cutes the fuel ly stop to
the corres ﬂﬁ?l%lfj‘?fgwtt respagtive ‘&}%gﬁ‘l&n‘@fﬁﬁf'vy‘}% YRURLE Peghapisms ag%]? control

device or said variable valve timng nechanism 20 Accor di to, the agove
aspect, it Positionadiers goadooil pissHiFe rﬁsﬁénﬁed‘ép be sh@ingd: abeflect is pRipinpd in whic
stoppi ng the fuel supply to anomal ous cylinders and to protect the

catal ytic thesspensbypgadenfahe hydraflicetype oatialde valne tmimg meekanisn be¢rmes high
conbusti on chanber when the cylinder has recovered fromthe anomal ous
state. 25 Bitdse PeSSPattionaNIdlhy dfthefRAVHEGISME chi e nlininsized.schemat i ¢ di agram

showi ng the overall structure of the hybrid
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



vehicle. Fig. 2 is a flowhart showi ng a main processing of MA
start/standard node according to the first enbodi nent of the present
invention. 5 Fig. 3 is a flowhart showing a main processing of MA
start/standard node according to the first enbodi nent of the present
invention. Fig. 4 is a flowhart show ng ,Z mai n processi ng of MA
start/standard node according to the fir&t enbodi nent of the present
invention. Fig. 5 is a flowhart showi ng an MA (m)ﬁ]or) star} ard node
according to the Finliis a sehesatisdiagsam showingdhepverahh stractus it hybeidy 6 js a
fl omchart showi ng an MA (notor) standard node according to the first
enbodi nent odhi¢lae present invention. Fig. 7 is a flowhart show ng an MA
(motor) standard node according to the first enbodi ment of the present
invention. 15 Fi gFjg82ii$a AohchaE itywing Aondin grozessingef MiAostandstaadard maddeon of
cylinder pause determ nation according the first enbodi mrent of the present

| nventi on. Flcdeqifl (08 bR EreldPintlR@bier at fon_mode according to

the first odi e present 1 nvention. Fig. 10 is a flowhart
show ng .t he decel grati.on.nod r.di : L aﬁ@?ﬁ%ﬁ%d of the
present qtnventi on.ElgFig(jS.apofvcﬁ%@g}%?'lge\gﬁ%érl?p}s gﬁg%éﬁhﬁléz%cce eration node

according to the first _ enbodi ment qf the present invention. Fig. 12 is a
flowchart sHERIdge &P ‘z‘ﬁtﬁd?t “t?&ﬁ%iéff‘e‘&t&%él%ﬂ %fF?eg'ﬁ”B’reBE%'ési ng according to the
first enbodi ment of the present invention. 25 Fiig. 13 sho a plan view
showi ng a vari abl BigvAlive floweharg shaveng aineain grocssing off Mg\%téf\@@%d%rﬂmde
enbodi nent of the present invention.

according to the first embodiment of the present invention.

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

to the first embodiment of the present invention.

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



Figs. 14A and 14B show the variabl e valve tim ng nechani smaccording to the
first enbodi ment of the present invention. Fig. 14A is a cross-sectional
diagram of the nmin portion of the variable valve timng nechanismwhile
all cylinders are in the 5 driving state, and Fig. 14B is a cross-sectional
di agram of the main portion of the variable valve timng nechanismwhile
all cylinders are in the paused driving SKate. Fig. 15 is a diagram

showi ng the hydraulic circuit according to the second enbodinment of the
present i nvancobiding torthg first @mbldineens of tecpresentinyeetipnvi ew of t he engi ne
according to the second 10 enbodi nent of the present invention. Fig. 17 is
a flowchart show Figstia@ dndel4Bsshow theoaribblelvabecimidg ngchanigrheceediogdo the
enbodi ment of the present invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON

15 Her ei naf i&f emBodihlent oothb pfisBRNAvtiohNEFIY ¢8A1§ a cro¢eBdctionali dagimtithed
with reference to the attached drawings. Fig. 1 is a schematlc di agram

show ng the g Séo‘%u)n 3t thd é{ﬁtﬁa t%laé l@?fuﬂ%m&cﬁﬂlé{ﬁ RikGe Gl c?ﬁ MYa jh the - Ml

the dri vi ng sy emis con nnect1 ng an eng a not or

and a transm.ssion T ip_se Thus utch i s rovi ded tween 20
the engPne ‘gl‘élﬂﬁls'laf'?ea’ﬁ‘gF@r E‘f&ﬁ‘%%roﬁsr g ‘ﬂﬁalf ?gfﬁmé’ifqﬁ’dfl DRI ﬁ%l ne E and
the notor Mis transmtted to front wheels W and W as gI’IVIH wheel s

through a tYasiebls wyveming mechanigs whilaal evhinders are gntbapassed driyestdHanual
transm ssion. In contrast, when the driving force is transmtted fromthe
front wheel s durikig. tesel dagranchowing the hyigtanlielcirquitdceprding théhargsicond M
operates as a generator which generates regenerative braking 25 energy and

the Kineti cerabRtig¢nodf thépre¥@itiigleatios. recovered as el ectric energy. Note
that the 9 synbol W denotes a rear wheel. The driving of the notor M and

the regeneratiVvej0RgsREWOR sdhéntall€ pIAALREw ¥F Hefengine according to the second
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 hybrid
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 WTf 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



conducted by a power drive unit 2 according to control comands from a
notor ECU 1. A battery 3 for sending and receiving electric energy to and
fromthe notor Mis 5 connected to the power drive unit 2, and the battery
3 is constituted by, for exanple, a plurality of nodules connected in
series, wherein each nodule is constituteg by a plurality of cells
connected in series. Hybrid vehicles include a 12 V auxiliary battery 4
for driving various accessories. The auxiliary battery 4 is connected to

t he bat t er ysyznba}i\ir denotemratiept wheed, The downverter 5, controlled by an

engi ne el ectronic control unit 10 FI ECU 11, reduces the voltage fromthe
capacitor 3 and ciihe dosinghd tiambtor M yndthetreggnemtive pperatiprbyjtheime@fM ates,| i n
addition to the motor ECU | and the above-described downverter 5, a fuel
suppl y anougindeerdngld piwd drige uaitdcobidinggotchatroloommandsffrdmieimagopipCleld t o
the engine E, a starter notor 7, an ignition timng etc. Therefore, the

FIECQU 11 reg a\‘t‘/t@@ ?f(gisgﬁkﬁh%aﬁ@mc@vﬂ&e&&tﬁ@eﬁé?gy ® dnd P6mded @otdrng ig he 15
dse

vehi cl e spee on the rotation nunber of the driving shaft of the

Speca. adt ecrimgeidyf ipods? ARPE o F, A7 REbReS 2% oBRTRAE BRIN pLAEY NET

speed d ng the“engine rotational speed NE, a

signal froma shiff pgsjtion sensor S3 for .detecti t he ift sition of
the transmi E@F%W #rng?ig'e@ﬁgpnqc;e  §EHak a8 st ?ac?ﬁ“@f{] or coasélﬁlétgg ibgé t he
operation of a brake pedal 8, a signal froma, clutch swtch S5 for

det ecti ng 2plurdldy Qf)@@‘lgtqoéﬂe%¢dﬁlS@YIEQ-CH{X%H%YC%@,%CS&IHE{&SFIQHE& e hagem)| e
val ve opening sensor S6 for detecting the throttle opening state TH, and a
si gnal fromt for driving naras aoesssarigs. pilds suxiliaryshatienr 4 Brohpectetbtodbe baftery Re ai r
i nt ake passage pressure PB. In Fig. 1, reference nuneral 21 denotes an

el ectroni ¢ giantdoWnweiet 5. CVTERCEbWEVerep Al donkrblled) b afefigine biectrenic aotrd hinit

denotes a battery ECU for calculating the remaining charge of the battery
(SOC: sfat epficu 3P, RRAEAGhOToltdpe fRAL HHRIhpacithP 3 ahl@hais8dek aBRAliasbRRAM.S a
boostef1 connect eg W&tﬁéa ktl)r a%gégedal 8, gnd a negatf&\ée pressure senggﬁ S8

I's provided with $i #8099 YonfiSls| BladdfioR G0 tObLNE BRI RGhY the

above-described 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 Sy for
detecting the shift position of the transmission T, a signal from a brake switch S4 for
detecting the operation of a brake pedal 8, a signal from a clutch switch Ss 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).




pressure in a brake master power cylinder. Note that it is possible to

enpl oy the aforenentioned intake passage pressure sensor S7 in place of
this negative pressure 5 sensor S8. This negative pressure sensor S8 is
connected to the FIECU 11. A catalyst device CAT is provided in the
exhaust passage EP of the engine E and the catal yst device CAT is provided
wWth a tenperature sensor S9, which is aﬂgo connected to the engine ECU
11. Here, the aforenentioned engine E is a cylinder pause-type engi ne
capabl e of 10 svlhecsymim! Bfcrepreseritng bpester doanepted withja_trglq rr»ﬁslé'r&@ﬂgraat i on
and the all-cylinder pausing operation. As is schematically shown in Fig.
1, an int akRgy@ve/gresvranshsanS£ix pandded wiah tes Byostér Brafoh detpetingdbe negativiee
engine E are constituted so as to be able to suspend driving through the

variabl e v éxﬁuiei i?a%aﬁ@ﬁﬂ%@f(%&%é[@yliﬂ& VNGt it Yepassible taieagployriehani sm VT
e engi

i S connect to t ne ECU 11. "15 The practical operations wll be

deser o L el S 0510 e IR et shove

an exanpl e 4 eva ani sm is applied to

the all-cylinder, pausing operation to SOHC- t engi The in val ve
|V and Phe Séﬁ?ﬂit%t%h/‘élnﬁgat p&?%uﬁrSSQ?od%dlw({nﬂeég‘iho @‘gf?ﬁ%‘éﬂ( no E@E‘S\%)
and the intake 20 valve |V and the exhaust valve EV are_ biased by valve
springs 51 devicedIAE és providsd dn digexhpypd P?W?&Q(@Pé?ﬁg‘ee%%ﬁﬁ’gﬁ a‘ﬂfgﬁ‘ﬁé’aiﬁﬁéf shown) .
The reference nuneral 52 denotes a |lift cam nounted to the camshaft 53,
and the | fdevierAP is provisied adthealtemperatargioenspa Se.evlighnis 315 somgected (X &E ar ns
54a and 54b for respectively lifting the intake valve side cam and the
exhaust valgggieiEEUddm These rocker arnms 54a and 54b are rotatably
supported 25 through a rocker armshaft 62. 11 Furthernore, the valve

drive rocker ar msygRagRndoraninfiHedRBIALE RG dyiliBd¥Epies type@npiak akpdble/of
supported at the rocker armshaft 62 adjacent to the rocker arms 54a and
10  switching the driving mode between all-cylinder operation and the all-cylinder pausing
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 to 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 S4a 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.



54b for the lift cam52. The distal ends of valve operating rocker arns 55a
and 55b are constituted to push the respective top ends of the intake
valve IV and the exhaust valve 5 EV for opening these val ves. The proxi nmal
ends (opposite end to the valve pushing ends) of the valve operating
rocker arns 55a and 55b are configured so,as to be able to slidably
contact with a conpletely round cam 531 altached to the cam shaft 53. Fi gs.
14A and 14B show constitution of the camlifting rocker arm 54b and the

val ve operating rdtKibermens, @saz,alvsalmvagoqm@a@aé%@d\ﬁéb\f@r apegrtingdhe yalves
exanple. 10 As shown in Figs. 14A and 1413, adjacent to the camlifting
rocker arm adbrozaiasbly stysported\at thepreckdrianyg shaft k2 adjacent 536G the rackey drmasif4acandhanber
56 is rotatably supported extending over the camlifting rocker arm 54b
and the val sab ggemhalifingnt §ZKeThédigtabbis of valve lopefayidg acdkecarmiseifaand 56b arm

pi ston 57b, and a release pin 57b are slidably nounted, and a pin 57ais

bi ased to tr&ﬁgﬁ?ﬁ%g'tg gf;.lslrhgthE? Qétiv%rtgﬁ il SFnOigkedaPleTVSRId thE extfhust Valvied t he

rocker arms passages 5 a and 59b) are defined through a

partitio ion S. The qi as i e j .

hydr aul i cﬁ"‘(avn‘go r°p§%m§1hetsﬁé’ alv§ ?def%l?ggrtc’ %‘%e)’?arléﬁ%%@@gﬁ? @?ggttwr%a[%%ﬂﬁﬁgg
opening 60 of the oil passage 59b and t C ni cat .on passa 61, of the
cam | i f ti ng ePERI0& thesyalysaperatpgrocker agms gg%%%‘gggy @rﬁéopégu%@ﬁ%ﬁﬁ%g’ﬁ%’be Qi th
the hydraulic chanber 56 so as to be connectable to the drain 20 passage
(not shown) sbdatiheonspetevigh a complstely sadcamodd Hettapkeddg dhg eam smfod3-t he oi |
passage 59a and through the conmunicati on passage 61 of the valve
operating rocker &igs. $5A.andABsdhowncanstititign ofl tha camhéfting moakiet amr &4lsandethdoes
not operate through the oil passage 59b, the pin 57a noves to a position

ri ding over vhke opafitinp rbdked afr@ SK& taldngiedxhawst dalvBeideak va ergiaplet i ng rocker
arm55b. In contrast, as shown in Fig. 1413, when the oil 25 pressure

oper at egnt hrough t [ 14Rh&3;Rd v/ b arkd ease
o 127 T070" ol e B B2 EA a1 4 AR e R o e

spring S8, Wﬁt{‘{vqlﬁeg&geg%h{%fogkéri 20 &b & BERLR. ALt 5B if Rk Sa5RREN 570

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 is
communicated with the hydraulic chamber 56 so as to be connectable to the drain

20 .passage (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 S9b, 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



portion between the camlifting rocker arm54b and the val ve operating
rocker arm 55b, so that the connection between the camlifting rocker arm
54b and the valve operating 5 rocker arm54b is disconnected. Note that the
i nt ake val ve side has the sanme structure. The oil passage 59a and 59b are
connected to the oil punp 70 through a spgol valve 71 as the hydraulic
control device for nmaintaining the oil priessure of the variable valve

ti mng mechani sm VT. Accordingly, en driVving conditions

al I -cyli nde5r7bp§§H]§F%§‘edﬁ e OPe nélf%c\m‘iméﬁ 8?‘?"@8‘,&96%" %‘B&Bﬁx%ggﬁg"'?l is
actuated by the signal fromthe engine ECU 11, the hydraugic ressure
oper at es t douhdarkipdrtian ofdhe plarfifervigsthe reagserpin §7b cojacideywit gyzlg}un #h  of
the intake side and exhaust side through the oil punp 70. Then, the pins
57a and 57gortidttbdtiveer theaasdifiing sodkébaran 54ty theivabie operatingpockpearnt drb,
uniting the camlifting rocker arns 54a and 54b and the val ve operating

rocker ar mgo3B4 tROCbrRGH Bete&Pihecast liffing eovketani b4b mad the valveoperatigg r ocker
arm and the connection between the camlifting rocker arns 54a and 54b

and t he?lvalrxgke? Bﬁf) :3;4%7 NP4 OSHiEEte 8 "NBRAhANHe Rrtkel valveliGCRANRE Sfh sthltaire] S,

al t hough t he cam ing rocker arnms 54a and 54b are driven by rotation of

the lift 52, th tati f the li t ) t
the val ve. o0egbpistietg oPaet v s Becttd o RN HoRER T o B8 £ SBORRINC 2E L0,
t he val ve operating . rocker arns 55a.and.SSB agd t he %§g£H1}iﬂg%a&§ker
arns 54a arfd tyhysraylicecastrebdeyice fop maintpigingdng QL LIesEWE 8 Hf YHaCiceft s ed.

Since the val ve operating rocker arns 55a and 55b are not driven, the
val ve |V arimingenechpnig are maintained in the closed state, thereby the
all -cylinder paused driving can be realized. 25 13 Lwhin Processing of MA
Start/Basi ¢ nodel Addeedinglynwherodreng ngnditons byethiviallsytindéripaysing aperatiorsare
explained with reference to
10 satisfied, the spool valve 71 is actuated by the signal from the engine ECU 11, the
hydraulic pressure operates to 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 57a and 57a
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 arm, 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 55a 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 55a and 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



Figs. 2 to 4. This processing suspends operations of both the notor M and
the starter notor 7. This processing is carried out for switching an MA
(nmotor) start node" for 5 starting by the notor M a "WAIT node" to enable
starting by the starter notor 7, an "MA basic node" for setting the
driving node of the notor M depending ugg the state of the engine, and an
"MA (notor) F/S (fail safe) processing e" in the case of a failure of
the motor. In step S001, the start execution flag F_STCON by the starter is
det er m ned. [Mai0 Progessifig afMA Stast/Basic mogdel' when the starter clutch is "ON'.
When it is determined in step SOOI that the start by the starter is
execut ed (F_STCONTke tainrGcassimgdor tBR)MA tstaet/Bdsinmods seaplignedovith efereng3o
When it is determned in step SOO1 that the start by the starter is not

execut ed (Frigd G £ 0Fhi§i51%c§§sﬂ‘%usﬁ@)ds opératibhsoof Hatlptheanistot M atdethe SAG2r | n
step S002, the starter swtch start execution flag F_MSST is determ ned.

15 Wen the st gt er"[‘h?ﬂ@ﬁ)%‘bsfng i g{]ﬂ@? Eﬁ% §rwft$}iiﬁg b Méxgll%oﬁﬁ‘} st modk" for VWhen

the starter swtch turne — = 1), the ow proceeds to step
S009. en the starter  sw.tch,j,S-NOt, &ur "N = flow
pr oceed to“%'?‘é‘g 4 F“OF‘H\?@t"egW'égBé’?"dﬁ k‘ﬂ#@\%%&é E{k@ I%ﬂ-e g%oet?%nﬂﬁagd. When
it is determned in step S003 that the %&Fg‘iﬁ%e IS 3‘.41'\% vehicl e (&:AT = 0,
NO), the fl'dMApaskaBade tpr satieng tg deymg m the modor i GEPFRARE UPH! UF 835003
that the vehicle is a CVT vehicle (F AT = 1, YES), the flow proceeds to
step S004. ¢fithetegin§Gad and MA (meoter) FSLfaibsate)nrpeasping mpgleFinshecasq K 4 s
determned. Wen it is determned that the flag is interlocked (F_SWCLINLK

= 1, YES), fallerefdfahe mot@ceeds to step S034. If not interlocked (F_SWINLK =
0, NO, the flow proceeds to 25 step S005. 14 |In step S034, a clutch

switch ON flag F_flsa 60 deiestar Bostutivhaag Ft STEONEbetheistetdr isdesdranindg034
that the clutch swtch is disengaged (F CLSW= 1), the flow
10  This flag is set to "1" when 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 turned "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 determined.
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 S00S5.



proceeds to step S005. When it is determned in step S034 that the clutch

swtch is engaged (F_CLSW= 0), the flow proceeds to step 5021. 5 In step
S004, the CVT in-gear determination flag F_ATNP is determ ned. Wen it is
determned in step S004 that the vehicle is in-gear (F_ATNP = 0), the flow
proceeds to step S021. Wien it is deter m'lqed in step S004 that the vehicle
isinthe "N or P position" (F_ATNP = 1), the flow proceeds to step S005.

In step 5021, it is determ ned whether. the i ratation. spegad NE IS
equal to 10 or |lB8sten i ?I‘fﬁ‘tﬁ’ﬁ)?%‘lthg{)glrfﬁ]agrlg{r@t#@rfs ﬁﬁ%@?‘egNE%w‘s
(approximately 800 to 900 rpm having hysteresis) (NE_< #NESTMA) en it

i s deterni m@brtnhn@tiepst@c&(mtha&th@nbﬂ&bwmes disengagsh € SJeIWNE 15405 UPWes t he
above condition (YES), a notor communication anonmalous tine starter start
transition pgleteads td step STETB Whis itsiedetermimepirestep SOA4 thed theadluteh switctBSTB 1,
and in step S023, a notor start tine starter switch continuation tine

starter 15 glagdd (I?hthSWl&I@YtHeiﬂW pioseddito @p®0R1 edet er ni ned val ue of
#TSTB2, and the flow proceeds to step S024. In step S024, the notor is

st oppedfor providi P VTTRYRar A ndifdfi qp&tp*qimlsisc&ymhﬁﬁ&g. At
this ti r‘?e t he stlgrstg%rgqtg’g?ég% sto paérd (F_éTClC(ﬁ 0, STC signal OFF), the

Crarter  navihgid® BrsRuRd TR Sopd PR HuRshlol B NIRbEro Ry SR AOF, 27

starter hav eterm ne hown 1 n Fig.
2 that the engine rotation speed NE is greater n.the notor start .,

rotation nutipeedsieEsseamiOZ Ne \A&ENE‘S? fmg’Fﬁé“ F*B@Bg‘#&@éﬁbesv Fleisdp Rod%. 1 n
step S005, the starter switch determnation flag F STS is determ ned. This
15 flag deirdtpositéen"(FeARRP + bk the Bewerocsads OStepsS@N: When it is deternined
in step SO05 that the starter switch is ON (F_STS = 1), the flow proceeds

to step S006, whelhaidp $SOX, itst determined whiether fHeaygng rotatios speadd¥E s KPAON i s
determ ned. When, in contrast, it is

10  or less than the motor start rotation number #NESTMA (approximately 800 to 900 rpm
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 TSTBI is set to a predetermined value
of #TSTBI1, 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 S024, 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 S021 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



determined in step S005 that the starter switch is OFF (F_STS = 0), the

fl ow proceeds to 5 step S026, wherein the start execution flag by the
starter F-STCON is determned. Wen it is determned in Step S006 that the
start by the starter is executed ((F-STS = 1, STC signal ON), the flow
proceeds to step S037 shown in Fig 4. If ﬁf is determned in step S006
that the start by the starter is not executed ((F_STS = 0, STC signal

OFF), the fl ds .t t SOOT 10 it S .det ' | S025
Shown 1 n Fi gagdeleraines RedieR e e nion B0,  wehendl Bl BeBPs )
STC si I , the fl ds t t S008. It jt i i ned, that
Chat "t ho. st it thystates ssiichiooN & 68 ke By proseadpierien SH06 SHRErERdhG

OFF), the flow proceeds to step S02 1. In step S007, a start node
mai nt enance startnexecifMITEE byt the starter FeSBEORHgidatermingd st Bhenniec@ntas 1y 15af t er
the starter switch has been turned OFF is set to a predeterm ned value

#TMOTST and dkfagm{rle@\h Blep $008 $hakt eheSdtafer SAR8h id OFB (B[STS098), the Adarmprareedwiot ch
ON start execution flag F MSST is set to " | ", and a restart execution

flag by dgfeg{gg%otz@ewhéﬁafn%é Birtfexk QU BaTHag 5y BEbtakter F ISTCORAS detbimint@p S009,

a cylin se ekecution determ nation I's executed, and in 20 step SO

restart det or m na ORGP EREne TG ShALiaPhs SR e ChRERM .,

pause execution deterpnatio S. pr.ocessin or d i ni ng whet her. t he
conditions {& _§J§s=e1’t$£&é&g|“?hﬁgb’ thggogﬁrpgepﬁ%&)_ St%@ﬁ?@"ﬁ@ ‘gtF b%g're R
determ nation is processing for determnin whet her the engine st IS
execut ed undeterminsdrin aten S@gﬁ dhat thensarfhg thet tastey et Ieée‘i%edo(éf&jr 7 Vg ggﬁped
and for determining the restart of the engine, which has been stopped when

a 16 cert akignab®HF}, itttenfowpeoceads ©fstapdS00Fr actically, it is determ ned
whet her the engine stop control is executed by determ ning whet her an
engi ne gfop contralhéd Ag detérelvhédin'stdp SERSGhbivniia Fife Raharithestant/be tieestartdras
engi ne stop control is not executed by determ ning
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 cyl.inder
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



whet her an engine stop control flag F. FCMis "0". 5 In step SO 11, the
engi ne stop control execution flag F FCMG is deterimned depending on the

determ nation in step SO 10. Wien it is determined in step SOI1 | that the
engi ne stop control is executed (F_FCMzc = 1), the flow proceeds to S026.
Wien it is determined in step SOI | thgg the engine stop control is not

executed (F_FCM5 = 0), the flow proceeds to SO 12. 10 Instep SOL2, NA

(notor) start, node determ nation i xegut.ed. i rt
mode det er cHAL Rditions pre %gf#éerdr:i r%ﬁceimg¥’ﬁglrs dte{?gm Isr{&gﬁﬂgiﬁ%er g(ge)écn%@eecﬁ %}s t he
nmotor or the starter notor by determ njng res%gctive flﬁgs EfF .M,Q\l,start

i npr oper nr@atrolistexeertedhby defermiagerwhethiramenging sPOPEP! Uikt + a o
determ nation flag F-STMODVA. 15 It is determ ned that the notor start is
i npr oper  byandét srdeteminingdtwigethexfthe enging stop eentrd isneirexesuiest Bpdetermyame

determ nation flag F-STDI SMA and the notor start node is determ ned by
det er mi ni ngwhdiRermteRRinetstoy comde fldgFeF@Mst'0tin flag F- STMODMVA. I n step SO
13, the aforenentioned MA start inproper node determ nation flag 20

F- STDI SWA i s det epngdpash 11 YRR nkineisbopi@n@omenedtiomiieP RO ishiaterinfined/A

start I nproper node determnation flag F STDISMA = | (YES), the flow
proceeds to L i:steb 5010, | twheh i RIRIHNMRA ihRRbEw15R3 t hat
the MA st arqei’l%'?rcgp%ggﬁgen%%%mgéet@rlﬁishe tsldolﬁl) ff‘%%é‘ﬁfﬁs%u SMIA = 10 E(%RO) , the flow

Proceeds | eheRa 0 tonkt) 3B RS L6 5 s IR, 556 THARH 0
broceads. 1 g drlepmmensh step SOi | 15t Mg atEaToLba Sscried Rk CHRE ¢ or
start node determnation flag F_ STMODVA = 0 (YES), the flow proceeds to
st ep S028. the flow proceeds to S012.

10 In step S012, MA (motor) start mode determination is executed. In this MA
(motor) start mode deiermination, 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 SO013, 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. Ifit 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

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



In step SO 15, it is determ ned whether the designated F/S (fail safe) is
already 5 detected. When it is determned instep SO015 that the designated
FI'S (fail safe) is already detected (YES), that is, when it is detected
that the notor is an anomal ousstate, the flow proceeds to step S037 shown
in Fig. 4. If it is determned instep SO4% that no designated F/Sis
detected (NO, that is, the notor is in a nornmal state,, the flow proceeds

t t SO 16, 10 | t he t ti |
ST L L S e B e M e
[ ted, (F-ST =1 SIC s | i

5037 Shoun. feiergsdn siep Splbel e maly g g lemioh SREECERERAAMAL G 2

= 0, STC signal OFF), the flow proceeds to step SO 17. In step SO 17, it is
det er m ned $hdlre Hlons prorgedrcowtePet028enperature TWis 15 lower than the
upper limt tenperature #TWST (having hysteresis) for starting by the
starter. This det & step&801%yrit iissiee;mtmdedxeﬂwrdred@,qmgn@ted@d%éféllts#g) iagsady | oad
applied to the nptor when the engine water tenperature TWis too | ow. Wen

it is dejergimaddi NWaieRRt is Ieinfinkl @ step S0EH dian ehevdesignatee Kifefail safe) iss
reasonably high (TW> #TWST) so as to be able to start by the notor

Wi t hout apply, viE) g DAl iV is debtdd @ue tBE arR&ds ah BnctRalstiemi&§18
shown in Fi gl¥%ag|%t€%cgggete2’mhnéd instlelpS S017 that the start by the notor is

not approppi ate and t r . ryerd;s; i | ow
engi ne wat ep"eatioe‘?‘rﬁg’rcﬁ?ét}ﬁg%l{e? ﬁtoéx?v)é?%éﬁgrv@ﬂ‘ﬂsﬁhg%f‘?’ g\%hgrrl g‘?ggg?tt%hgto ep
S037 shown in Fi Tﬁo tate, and

.. 4, .and th tor .is converted to the
t he control d‘éﬁb%‘?‘ag?q B is e‘e&‘&%ﬁéggdgatd?’éb%mo Y 't He? 2o St{%g?\’/’%% starter
(F_STCON+- 1, STC signal ON). 18 In step SO 18 of Fig. 4, it is determ ned
whet her t heprasgedsdosteary0lBy the notor Mis possible based on the
af orenmenti oned comuni cation information fromthe notor ECU | by
det er niT0 ng whet hé step&80héitthe statt &y theastaritérapbeutionaipert KHOOMIY determined. When
it is determned in step SO 18 that the notor is not in the standby state
when it is determined that the start by the starter is executed (F_STCON = 1, the STC
signal 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 SO17.
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 to start by the motor without applying a load to the battery, the flow proceeds to
20  step S18 shown in Fig. 4. Ifit determined in step S017 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).



S (F_MOrSTB = 0, NO), the flow proceeds to step S037. Wen it is determn ned
in step SO 18 that the notor is in the standby state (F_MOISTB = 1, YES),
the flow proceeds to step SO 19. In step SO 19, it is determ ned whet her
the starter switch determnation flag F-STSis "1". Wen it is deternned
instep S019 that the starter switch is ON(YES), 10 it is determned in
step SO | 9A whether the notor start ti m8starter switch continuation
period starter start transition delay tiner TSTBis "0". Wen it is
determined in stdps8p SR afifag. 4 itds detmmined whether frenginetstart bythe mtecheds
to step S037, considering that a sufficient transition tinme has el apsed.
_V\he_n it iSs ﬁ@isﬂﬂé’rbmd onrhé hperéntiondd\comatunidadon infermatenrfosm g meNO) , and
it is considered that the 15 transition time is not sufficient, the flow

proceeds t gy ﬁﬂ:@&m Mgavne&hé#%&hmom@grﬂ 4Vafiiee ASOFLMOTRTBihE st ar t er
switch is OFF (flag F STS™= 0) the fl ow proceeds to step S020, wherein

t he control iy h

execlut ted by eﬁe %@ﬁﬁ%é{i %{%@E&é{ lgsr#(gl;{? Smg%ﬁgatteﬁleecihﬂf)l ! |Ss
co e t t

engip ne gt oégewﬁjfﬁé |dsi[e(§<j)(ee it n%é%:ﬁgq SttﬁteSPeIE@éI\/G 3 ‘%?E%egrg)nm%hlh@?e L
that the vehicle is decelerating, the f roceeds {0 s%ﬁgl S026 ere| n

the notor 948 shatdes morriain be sfndey FfaWK’éIM ISTRE b o) OpY,PHOfgRdS to
proceeds to step S027. In step S027, it is determ ned whether the notor

start avai lswpl3010l ag F-MOTSTB is "I1". 25 Wen the determination in step
S027 indicates that the notor is not in the 19 standby state (F-MOISTB =
0, NO, then, in akepB003# i detsintipedSABEthet the stirter bwitcisddtemiinatiad Bdgar t
execution flag F_MGST, the running execution history flag F_MGVP, and the

teﬂg' PFO\?V to U?;rﬁggt' F;?gcxgggﬁé h?%) dét%@%n&m‘{% 80 69 8R tHeQtarr swit€ls REONi(YESy, and

10 it is determined in step SO19A 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 to 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 SO11 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 t0"0" and further proceeds to step S027. In step S027, it is 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



5 Wien it is determned in step 027 that the notor is in the standby state
(F_MOTSTB = 1, YES), the flow proceeds to step S028. In step S028, the

not or conmuni cati on anonal ous tine starter start transition delay tinmer
TST132 is set to a predeterm ned val ue #TSTB2, and the fl ow proceeds to
step S030. In step S030, it is determ neg whet her the designated F/S (fail
safe) is already 10 detected. Wien it i 9det ermi ned that the desi gnat ed
FI'S (fail safe) is detected, that is, when the notor is in an anonal ous

state, the $tawibymtac EMOQTSTH &, NO3Fhempie siephSOFbto Berpaia, Hie starteg syyijeh t ed
to the "MA (notor) F/S (fail safe) processing node" (F_STCON-0, STC signal
OFF) and t heNcaat erécutionfrag® MGEST, thé ninhimgdaeeutiimtastonnflagl Svieyy Psagbthe

i ndicates that the designated F/S is not 15 detected (NO, that is, the

motor is i NedyifnO§tBR xsdutiof cohttdl fldoTWFOMG aesiset to" G fRp&Aidely, andtheflein t he
operation is converted to the "MA (notor) basic node" (F_STCON+--O, STC

si gnal OFF) I i conpl eted. [MA (Motor) Base Mode] 20 Next,
the MA (not gu??lgf)g&%gg&r%%es%hgo%' in step S031 of Fig. 4 will be explained

based on the flo art. shpwn i.n Figs. 0.4 The NA ( C node
i ncl udes an "idl e "Y5s@et 1S ‘%ﬁe“ql%ﬁdé“gé&g‘%%}baéz}}e 'Qo%rdse%letggétgwb n&ﬁrr%de", a
"crui se node", and an "accel eration m)d%"'et.g I n tr@ i(fl e rrgﬂ t he fuel
supply is rdsMPTEIBAT d eV EShahe flay mrepsedida steptV%8nd 18 AeP g%@e fagtor

mai ntained in the 25 idle state. In the idle stop node, the engine is

st opped undermmenication seerialoiniime stager gt ransign delaypkpigr fRdBédhset e s
stopped. In the decel eration node, regenerative braking is conducted by

t he notor Mredetdrminet velueHTSTH2ahndthe fipsieprotdeds tostop SA36i st s the driving
of the vehicle by the engine, or the vehicle is driven by the notor, and in

the "cruise nodefy sth80YENE KRBl wiRthebihel deCighR@U IFES valllsgfe) Ralsadyor M
is stopped. 5 In step SO5 1, it is determ ned whether the MI/CVT
determ At 8eltb®9 When if is determined that the designated F/S (fail safe) is detected, that is,
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 shown in Figs. 5 to 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



When the determnation indictaes that the vehicle is a MI vehicle (NO, the
flow proceeds to step S052. If the determnation in step S051 indicates
that the vehicle is a CVT vehicle (YES), the flow proceeds to step S060,
wherein it is determ ned whether the CVT in-gear determ nation flag F-ATNP
is " I ". Wien the determnation in step_10 S060 indicates that the CVT
vehicle is in-gear (NO, the flow procee to step SO60A. In step SO60A,

it is determ ned whether the vehicle is in the switch back state (in the
shift | everexanpleeyvhery theetehial isistappeds edinghe depslesatianemede, regenerative Rrasuek
flag F_VSWB. Wien it is determned that the vehicle is in the switch back
state (YES)s céritactel |b9\mh¢)m&&€wlsartd1nstheanc8&%mnMGeth¢ méter esskitcihe driging
converted to the "idle node" and the 15 control is conpleted. In the "idle

mode”, the (g Whidie bfu{évédyu@ BEtheivehiRREIE Afiveby tHe métbs aflé rethei"oatiseon in
step SO60A indicates that the vehicle is in the swtch back state (NO,

e {1 ow PrRCES R iz IRaSHaRty wiSlkiR EheiIIsubpt cp, SO00 (Nt

the gear is'in ons ow proceeds to step S083,

wherein_it is determ whet her t.he, e e thon flag
F_FCMG Ps "1" HFWB%E)gtleWﬁ gyRed WB%b tgﬁwlcﬁ ?{%&%l@ %’Jlo ﬁ%ﬁf\/{éplrloceeds

to the "idle m)de in step S085 and the contr.o en the

det er mi nat i\gher the sletepmipggn irndictgesghat ‘lhﬁé(e}f“F{?\AP M)ﬁé( gi%t(gf(ét@ﬁ

wherein the operation is converted to the "idle stop node" and the control
i s conpl et guocebds tolstep' $@A2%e Iéthgpiemmmatlonhrestgn§pﬂb1@lqa§68§b§;§b@uehjﬁeésra
certain circunstances such as at the tinme of 25 vehicle stop. 21 1In step
S052, it i CViEwekiblen@ES)H bt flew proeceds wis sap SP6Giwhenein disis determmei] ovheflieag
F-NSWis "1". When the determ nation instep S052 is "YES", that is, the

gear is ingd bvmﬁtgemetmﬁhaﬂl&ﬂﬂ nghemkxpws MF'OC%th@dS&ﬂﬁlnﬁﬁ&Blmﬂym in
Fig. 7. If the result step SO “NO", that is, the gear is in the

neut I aj o POk BhicdEiFinhd Y AV PCEROR i fh-2LLRNB) Sﬁéﬁow}%&ugtd dtep 8060A.

det er m hed ch connection deternination
In step SOG0A, it is determined whether 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 it is 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 S060A indicates that the vehicle is in the switch back state
(NO), the flow proceeds to step S053A.
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 determined whether the engine stop
20  control execution flag F FCMG is "1". If the determination in step S083 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  vehicle stop.



is"I". When the result is "YES' indi cating it is determned that the clutch
is in the "disconnected" state, the flow proceeds to step S014. Wen the
determ nation instep S053 is "NO', showing that the clutch is in the
"connected" state, and the flow proceeds to step S053A. 10 In step SO053A,
it is determ ned whether the remaining b ttery charge QBAT is higher than
a | ow speed start determ nation renainin battery charge QBATJAM Wen the
determnation is YES, that is, the remainin attery charge (QBAT. |s hi gher
than the | ow speeln se;aﬁ@szjétieudmwamedrwheéwaqrmntgtrblatqsémyl topAlRpAM
the flow proceeds to step S054. If the determnation in step SO053A is No,
that is, thE N8Whisiilng Whehahé¢ detgrminatigein@ATS052 ik SWES” tthatristhe geais speed
start determnation remaining battery charge BATJAM the flow proceeds to

step S05313thelndufrhiGidsieidn St fldv pio‘écéiﬂ&@%t'ébﬂ@% WRINRIFiEE | Bhereadist art
determnation flag F- JAMSTI s"1™. This |ow speed start determnation flag

F-JAMBT 1 s gt@@ Sbkz’iﬁow s, t?ha{(ﬁs q}?efgu ; ﬂ‘ﬁQh§ et Ro§1t1(')'n ‘(ﬁﬁb rf)?%c‘é@tﬂ o' ep

travel s at ery acce er ati

det t t 3B h h I

ceterm I8t 805l iR lta;:tspt@gt@ oph Sl ee%%ﬁm %“ﬁ“"t—‘t I R ©
determ nation in step S053B. i that. i s, the veh not . travel i ng
very sl ow yis ‘dhe Mhewths sewbis YFOS stadjgating it is qefermiped ‘H%h }’Séﬁg]i‘enl ng

battery charge is low, and the vehicle speed is al so Iow it is determ ned
that the drt‘(geqondw@”mte,uthc 8w procesds & emBel 4 heVhentheldsterapnationdn stehe 25
vehi cl e shoul d be operated in the idle node or the engine stop node in
order to inposie “RD’Y bisowinglthat oieselnjehiioim thé f'cannected’’ sthte, atdahe 80SAprocteds s
determ ned whether the IDLE determnation flag F-THHALMGis " | ". \Wen
the determ pafdPg093a.NO, that is, when the throttle is totally closed, the
flow proceeds to step S061. If the determ nation instep S054 is YES, that 5

is, thgqhrottl e tn stdP6043% 3 {5 ARRY widdfer HlePnRIRES64Rr} PnalEBRIATAA

wherei n t he eng
hlgher than 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 S053B, it is determined whether the low speed start determination flag
F JAMST is "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 step
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



rotation speed increnent flag F-NERGNUP for judgenent at the tine of

hal f -engaged clutch is set to "0", and the flow proceeds to step S055.
Note that this engine rotation speed increment flag F-NERGNUP for

j udgenent at the tinme of half-engaged clutch wll be described later. 10
In step SO55, it is determ ned whet her t? not or assi st determnation flag
F-MAST is " I ". This flag is used to de Zrm’ ne whether the engine is
assisted by the nmtor M and when the flagis " I " it is determ ned that
t he assi st shecliehsonsumptipn 6figiencyy equest ed, and when the flag is "0", it is
determ ned that no assistance is requested. Note that this notor assist
det ermi nati on f| dgysiep SPSBeit i drsetniined whetbestbe iDL ENigtegminagien §lags desired
accel eration (such as by depression of the accel eration pedal), remaining

battery clFarTgRALMG ié ni"ak avhashadetepnamsion és NOX) chat sy whemilel throtiieisdotallhren
the determnation in step SO5 5 is "NO', the flow proceeds to step S06 1.

Wien the defgEdinefib® prbseedyErstep 5061.F | @M AGRAARIdnIn S$tpB0SATEYESNthat ep
S061, it isoget’ermhng{})rmheet her te%e MI/ CVT det er m n:ati gn |l ag F_AT ins 20

"1". If.the result s, " NO ' RE L t ' ; jeCl €
is an I\ﬂ' v&h iﬂéq t«lg]f OttlF E%“W%'{?v” rQ g)téeedézlge t‘léwg{r %%1%%%@3&%%%%%%(}%% gfe m gg{tei on
in step SO061 i.s "YES", that s, vehicle is th vehicl e, the
f1ow proce&fatiensRcenagpsnt Mﬁ\ﬁﬁ& ' quiéyégremeﬁéat%gfr}%)}hgﬁgngwgr se
position determnation flag F ATPRis " | ". \Wen the determ nation is
"YES', thatlteh istsaetog®arandshe Howrsogesda taseen§8r1-i doteithal this sRRIRE BRIMATS t o
25 step S085, and when the determnation is "NO', that is, it is determ ned
t hat the gepgeddBcrepest flagh NERGOHNUP ffier jndgamend apthsitimeof halfengbgesd¢lpicBceeds
to step 063. In step S056, it is determ ned whether the MI/ CVT

det er m nat iwal beldagerfbeATates " 1 ". If the determination is "NO' indicating
that the vehicle is an MI vehicle, the flow proceeds to step S058 shown in

Fig. 7305 In step, $Rp&o0sktitisadehihdd WREthWHEE iRstor £28ist ddienifidimndage onmand

val ue
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 is
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”. Ifthe 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 to

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



REGENF is |l ess than "0". When the determnation is "YES', that is, the
value is less than 0, the flow proceeds to step S059 for executing the
"accel eration node", and the control is conpleted. Wen the determ nation
in step SO58 is "NO', that is, the final charge cormmand 10 value is
greater than O, the control is conpleted,_ _Wen the determination in step
S056 is "YES', that is, the vehicle is a 28vT vehicle, the flow proceeds to
step S057, wherein it is deternined whether the brake ON determ nation
flag F_BKSVpésition is.nowherrevdrse phsitiomptheflavopraceedsitasteg®87- i s "YES', that is,
the brake is depressed, the flow proceeds to step S063. Wen the

determ nation 15 imst&p 8PS65UGT detsrm i‘niéﬂwhnthectitelM@'/(E%Etdetehembtl‘alkﬁagE Adtis
depressed, the flow proceeds to step S058. In step S063, it is determ ned

whet her 't hen le’ngilf“@le\ﬂ@féhﬁlrﬁtl&ﬂ)%eW@'sl atin PthetvRhictteis an M athiolke, the flOWES"
i ndicating that the vehicle speed is 0, the flow proceeds to step S083

shown in Fi oczedstgattep%Ogg%ﬁ%mpﬁﬁb?T in step S063 is "NO' indicating that
o]

20 the vehitl'e " spee S no w proceeds to step S064. In step
S064, it_is deter ned ther, the. e flag F
FOVG i 55 1. \henif HEP SUTRIF Astramen Aehet i H’er}%ﬁ’?ﬁ%‘% O?ﬁﬁéﬁ*% 2%9 b (N
the flow then roceeds to ste S065 i.n FI% fYE%Sﬂe det t|0@

step S064 i RECENR I legsdhan 1 heg the detejminatiezisy tha 18 f)lyﬁ c&&Y Ssto
step S084 shown in Fig. 7. 25 In step SO065 shown in Fig

det er ni ned thae®hthe fldvepwicedds te han$OSP dorcxgeting tmmlﬁ@ﬁléawdéetaéfjﬁh%atl on
processing delay tinmer TNERGN is "0". Wen the determnation in step S065

i ndi cat es t &atrdl iecdihplédedchange forced REGEN rel ease determ nation
processing delay timer TNERGN is "0" (YES), the flow proceeds to step

S066. If the detexpidaht eaemnﬁ&ﬂng%ﬁsm iBONO" Othat iNGhe finhiechbtgewoptrearieds
to step 5 S068
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_ BKSW is "1".  When the determination in step S057 is "YES",
that is, the brake is depressed, the flow proceeds to step S063. When the determination

15  instep 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 S063 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 ﬁow
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



In step S066, it is determ ned whether the rate of change of the engine
rotation speed DNE is |ower than the value of a DNE subtracted REGEN
determ nation engine rotation speed #DNRGNCUT. Here, the DNE subtracted
REGEN determ nation engine rotation speed #DNRGNCUT is the changing rate
DNE of the engine rotation 10 speed NE which serves as a standard for
determ ni ng whet her the anmount of power eneration is subtract ed in
response to the changing rate DNE of the engine rotation speed NE. Wien it
i s det erm NREGEN reteape $geaninhtion prioeessingidelay tivrext INERSPeis dONE Wben temar kabl y
reduced (the reduction rate) (YES), the flow proceeds to step S082. In step
15 S082, t hiztemghfiidnrintsadp SO65Spdieates that thashift dhaage forddaRREIGEN mleageudgenent

at the time of half-engaged clutch is set to "1" and the fl ow proceeds to

step SO085 shewmihdlioh flocessing Hefy @it TNERGRLS 001 SfEES)dtheflyve piodéeds t@agep
F_NERGNUP f or judgerrent at g t| me of the half-engaged clutch is provided

by the {ol I aWng 1 £85eNsmidoRiflSln Sf6s RIEY ot (NP lAAGH B ABLIAR sich St ep

S70 (descri | ater) from ot ng" at eac e engi ne rotation
speed NE Zgaq%%es when the clutch is half- engaged, the engine rotation
speed NE i creased when the clutch is half- engaged In order to make
clear, the engine rotation speed jncrenent fla f;rﬁIERGI\Il}JP at the ti.nme of
hal f-engaged cl Uncten 3045 dhis deigrmippe heiner @ed@f’@f thesgngnedagloR hat
the engine rotation speed is increased or 25 the reduction of the engine
rotation sppeai DNH isvowaiGhan theevaliow pPYEsubiacted BEGENdetvrmination engincep
S067, it is determ ned whether the MI/CVT determnation flag F AT is "1 ".
Wien the deabekiohBpédd¥DNRGNEUTSOBérd, it BINEaabtrim¢d REGENetétedn@nationan M
vehicle (F_AT =0, NO, the flow proceeds to step S079. Wen the

?Et ifl_m-_ni‘t Q) der}oéfu%{? sﬁ&ﬁﬁ DNR@jl\g@@?% ihi %haﬁgi‘% e DBIFEof the @ngild rotatunc! e
_ =1, proceeds to step 068.

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 is 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.



I'n step S068, it is determ ned whether the half-engaged clutch judgenent

. flag F NGRHCL is " 1 ". Wien the determnation indicates that the vehicle

is in the half-engaged clutch state (YES), the flow proceeds to step S082.
Wien the determ nation indicates that the vehicle is not in the

hal f - engaged clutch state (NO, the 10 flow proceeds to step S080. In step
S080, a conparison is made between the pZdvi ous gear position NGR and the
present gear position NGRL, in order to determ ne whether the gear position
has been shi ft edlngep 06T it Belegeaained odicthen tie MAVE Vilotetdrmemtioniffagdd Alpis
(NO, the step proceeds to step S082. Wen, in contrast, the gear

positions hape bggeh the-ddtirni@ion i {YFS67 IndecaidsaRatRhO CERES i s MTeR:hiEI68.
When the vehicle is in the half-engaged clutch state, in order to prevent

the clutch [ of WRaKdhe ! @%C‘i‘@ég‘; ke8P 5879.L MYHIRYSY ddlUblingidif st 40638

node, the flow proteeds to st ereafter the operation’is

changed to .the.idle de.. In ¢ ast Lnge_th ine rotati S dis
reduced V\hef{’dl‘%éescg"hgrtggﬁ%gflf i'%?'le&;lgv%‘édéﬁ a*s-ﬁ?f t_eld?llji?} ’?tlrhg‘r?%o'?” I’lper(’él%éae?l ? Ioc%}gfc h
state, the flow proceeds to step S082 20 and thereafter changes to the idle
node, it°isSARR appropriate to conduct the crui se power generation. In
step S068, it is determ ned whether the engine rotation speed increnent
flag F NERGNUP f brstpm80eSwnis datermined pyhethes the hpdf-engagedelyteidudgemant Hags "1
V. When the determnation in step S068 is YES, and the flag is set to "1",
that is, itFiNGRHEL W Mé¢d Wian tREdeterminati@cimdcatey thay thareehéds & ihhke engi ne
rotation speed at the half-engaged clutch state, the 26 flow proceeds to

step 5081, wheeBidpell BRIEHGAERITEE), RS AbWPRocRESEH HENEREINURVEEH thePr event i ng
hunting i s adde e{ko t he Iome?ylEi grit engiqﬁe rotati on speeds #NERGNLx for

the battery d&%@,ﬁ%?ﬁ&if{;ﬁﬁﬂa@s% e \;e%]icle?%%t Eﬁ%@flﬁém@%@é& &Gﬁﬂgﬁﬁﬁg@%%e q

rotation spee arging Tower TTmt N to the . (
Lol B DA b BPRERET G o % sieP g0 Yhen Lhe derermnalion n step
In step S080, a comparison is made between the previous gear position NGR
and the present gear positioﬂ NGRI1, 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 increment 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 it is necessary to increase the engine rotation speed at the half-engaged clutch state, the



and that it is not necessary to increnent the engine rotation speed (NO,
the flow proceed to step S069, wherein the engine rotation speed | ower
limt NERGNL is set to the engine rotation speed for chargi ng #NERGNLXx set
for each gear position, and the flow proceeds to step S070. 10
Subsequently, in step SO070, it is deter n%ged whet her the engine rotation
speed NE is lower than the engine rotatfdon speed lower |imt NERG\L for
the battery charge. Wen the determnation in step S070 indicates. that the
engi ne r ot Alomoproggsds do sED S8 bowuhgrein; the increrpgns rotatiemhsperd #BRGIRENE At i on
speed lower limt NERGNL for the battery charge (NE <NERG\L, YES), the

fl ow proceepryentingheping(s addedterthe hoven dinet enigia fotation rspdesis #NER GILB for

i ndicates that the engine rotation speed NE is high (NE >NERGNL, NO, the
f1 ow proceggshdiersiipzeSRHRhiafe &it Gor hch pBargioeitioBAR therenkir@. rofation spepdifar i son
is made between the vehicle speed VE and the decel erati on node brake

j udgenent u?a&fg{gnghwu llim‘i’tqlf'ﬁﬁ RISR&E N @'éddégma‘?ué had telioi PRicBddNtat i on

node brake | u nment | ower imt vehicle speed #/RG\BK has hysteresis. 20

In step. 5071 n e determ natj.on.indi S ;th vehi ¢l

Ve<tnd aseretar; SRadBt SPRAHGRIL TG SO Ehal-ARh B i Pt B2
#VRG\BK) (YES), the flow proceeds to step .S074. Wen |t .is jngicated that
vehicl e spé’é‘a%h@letis Belanecesag t@r“&‘frF'G‘ﬁnh%BER%P%KEa?Wo%’é?éhﬁbiéb%ﬂoWi m t

vehi cl e speed #VRG\BK &PNO) the flow proceeds to step S072. In step S072,
it is detepracaeditostien Bee9, hereip srecenprnerptatigatspead lawer bmittNBRGNLERSGtPs | .
When the determ nation instep SO072 indicates that the brake is depressed
(YES), t hetHd engirprottiedspteal for eharghg3NERENLitset for eabbtgeanpositibr, had thehe
brake is not depressed (NO), the flow proceeds to step SO74. In step S073,
it is detefgividcatlastdgep 8bpol DLE determnation flag 5 F-TH DLMG s"1". Wen
the determ nation indicates that the throttle is totally closed (NO, the

flow ppceeds togaheRuaif), dsep 8676 A0 Rlerinhed WHRIRE ik eddfteSroldidh shékd
NE is lower than 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 limit 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
flow 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 S072, it is determined whether the brake ON



t he decel erati on node, regenerative braking by the notor Mis executed.

- When the - determnation in step SO073 indicates that the throttle is not
totally closed (YES), the flow proceeds to step SO074. 10 In step S074, it
is determ ned whether the deceleration fuel cut execution flag F-MADECFC
is" I ". This flag determ nes to cut the,fuel supply when the vehicle
speed is high. Wien the determnation in“tep S074 indicates that the fuel
supply is being cut leES) the flow proceeds to step S078. \Wen the

det er mi nat i determingtientlag FABKSYY isatlés eﬁﬁntthﬁaﬁﬂet?lmmﬁw ingtapp? Q7 2dndicptes
continues (NO, the flow proceeds to step SO076. In step SO076, it is

det er mi ned tifaetHedmakenis depteissede(PYE{Sz),uheﬂequmeiedmtdStagSO’F&.CS&‘hBi gi4". This
cylinder pause execution flag F CSCND is a flag of which value is set

later in Fi geteSninadehatkteibrakeé & rot @é})ré’s@édJmﬂ)ﬁ the flow,préddedofo stdpeS@M. i nder are

paused and when this flag value is "0", all of the cylinders are operated.

20 When the detergg é}@}? 5B '191s§%§o?m§’{¥@vﬂeﬂf& ﬁﬁtlﬁﬁ aaEnﬁlﬂﬁtl&Vﬂéquer pause

execut i on flag IS and of the cylinders are paused (YES),
the flo o st, 0 n guolelon

accel era |o ﬁﬁg‘i%éanthe efléf’ det‘g’?rﬁo%i(}%%n&?gtem%% 3 %:%ttzétgﬂ}/ he

cyl i nder pause executl flag "0" f the cylinders are in
operati on ( IP%&PW%‘EF@ tOtSE?pg}gpmg C‘?‘B é%‘éfﬁ@?lﬁ'édt hgjolfrtpeténrmde
to the cruise 25 rmde In this cruise node, the notor M does not rotates
and the vehtheldscelerption snasie, ragenargivedaking by the mgivs Misescutehe Wheaihq s
operated for regenerative operation or the notor is operated as a

gener at or f detehiaatiornin dteyeSOZR indicytes thaf Ml throtkds isPeat sealbxeosedi (MikES), the flow
Determ nation] 5 Next, the cylinder pause execution determination in step

S009 i n Fi gproedisltd SQ@ sogascri bed based on the flowhart shown in Fig. 8.
This cyli nder pause execution determ nation determ nes whether the

al | -cyljgder pausgsds Gy7Nqs isHeRtRfrel Sthefer e RRation fuel cut execution flag

F MADECFC is "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 supply still continues (NO), the flow proceeds to step S076.

In step S076, it is determined whether the cylinder pause execution flag
F _CSCND s "1". This cylinder pause execution flag F_ CSCND is a flag of which
value is set later in Fig. 8, and when this flag value is "1", all of the cylinder 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 acceleration 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

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



of deceleration or low load cruising. This determ nation is carried out for
inproving the fuel consunption efficiency and this process is thus

enpl oyed during deceleration 10 node or accel eration node. Here, the

all -cylinder paused driving nmeans to totally close the intake valves and

t he exhaust valves of all cylinders. Practically, when it is determned to
execute the cylinder pausing operation #hsed on the flowchart shown in
Fig. 8 (which is described later), the variable valve timng nmechanism VT

i s act uat edngias. shosumd ¢asés, the rhotor isSopeeatedifon megenerati veyopdrationoon thé goRIrECU
both i ntake valves |1V and exhaust valves EV are <closed. In step S 150, it

is determ Gﬁ&at/ddfﬂs'hegenéﬁaﬁ)rff@lgéﬁ%giﬁ%ﬂﬁtﬂaﬁﬂrys})eed NEis within a

predeterm ned range (NECSL < NE < NECSH). Wen the determ nation in step S
150 indicates that the engine rotation speed is within a predeterm ned
range (YES), the 20 flow proceeds to step S151. \Wen the determ nation

i nstep S150.indjcates that .th engi pe yotation speed is out of the

pr edet er ni g%)&“'}da?ﬁgé“s(e eFutt’%BFﬁeHW%ﬁES’&]eeds to step S 156, wherein the
cylinder pause executjon flag F CSCND s set to0.,"0", ang hefpogiqu IS
conpl etd. In st &x thecylinder pguge gaecuinn Aelgrnation it tepS 0% nibig Awilhbs sage
pressure PBAis 25 within a predeterm ned range. Wen the determ nation in
step S 15 degcnidied hased antthe flowehaoshaain injFigake This sdipdeppaise gxecupen | s
within a predeterm ned range (YES), the flow proceeds to step S 152. Wen
t he det er ndetrimatiom deteapings dhithenthe altaysinddrgtausddalriving isienecaited gdabsane
pressure PBA is out of the predeterm ned range (NO, the flow proceeds to

step S 1560f GedelerftidPordoWddad éduisine, detins ddtasinuiiai s ehrriei @uvhiimpovageed VP
is within a predeterm ned range (VPCSL< VP <VPCSH). Wen the determ nation

| ns fqu ( SLofhe B{iRhABrbNBricldBy ¥AD S FroBR Thius efploped darif EAI A"
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 determined 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 indicates that the
engine rotation speed is out of the predetermined range (NO), the flow proceeds to step
S156, 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

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



VPCSH), the flow proceeds to step S153. When the vehicle speed is out of

. the predeterm ned range (NO, the flow proceeds to step S 156. 10 In step
S 153, it is deternm ned whether the throttle opening THis within a
predeterm ned range (THCSL < TH < THSH). When it is determned in step S153
that the throttle opening is wthin a predeterm ned range (YES), the flow
proceeds to step S154. Wien it is deter@®ned in step S153 that the
throttle opening is out of the predeterm ned range (YES), the flow
proceeds t Oaifitikepat&age prssuretPBA iswithinlagpreduterimpgeditangs (YBS), the flow
estimated that the vehicle is decelerating. In addition, it is possible to

use the chagidad td ks s@52.t hWHeRtRY déternupaning si3pt 13 ihdicateowat trpeni ng
range as one of conditions in which vehicle node is changing towards the

e Tvat s Ol Hassah lessief PRACR it bPthe ReckftRibddaafled (NOR R ASK iRGRCANC

negati ve pressu ake nmaster and the

all-cyli nderssgau execution brake nmaster 20 power cylinder upper limt
negative pr@ b MPFCMG. When t he conparison indicates that the negative
pressure in the brake naster power_ cylinder MPGA is hi . than the

al | -cyl inder paush stsre$ 12 #ris Betgraingd sthsthep Higeiehicly ?9?883&{1‘6;3’%‘? N t
negative pressure #WPFCM5 that is, the negative pressure in the brake
mast er powepredsteinnided rangPGAPCSLsl OB & YRCSHE aWVhew gisadetesmprasipgunstep MPgn >
#MPFCMG, YES), the flow 30 proceeds to step S 156. Wien the conparison in
step S 154 jnditataties thdwahidlbepseddatvithin a predstismmiaed rangh ¢ VBCSke< Nist er power
cylinder MPGA is | ower negative side than the all-cylinder pause execution

brake mast eyppQASIhe YlowWsi8teddR R 5teh ISTH3. NRGRh itheevdhice spbed is EMITEMS ( MPGA <
#MPFCMG, NO), the flow proceeds to step S155. This 5 condition is set

because it %%Qa%ni%ﬂaﬁrg?@“?’g}‘?ﬁ?éﬁfﬁ%geeh% &kp s¢y4.i nder pausing operation

when t he ne I've press ake nmaster power cylinder MPGA is not
LR LY o P B8 1 5h BBreRniRa Sncthef BHIRAIGAE Bpdtnd ASs BEHIFE" e
predetermined range (THCSL < TH < THSH). 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 is possible to use
the changing rate of the throttle opening ATH at the lower opening range 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

pressure #MPFCMG, that is, the negative pressure in the brake master power cylinder

MPGA is close to the atmospheric pressure (MPGA 2 #MPFCMG, YES), the flow



devi ce TCAT and the optimum tenperature TO of the catal ytic device. Wen
the 10 conparison in step S 15 5 indicates that the tenperature of the
catal ytic device TCAT is |lower than the opti numtenperature of the

catal ytic device TO (TCAT: _S TO, NO, the flow proceeds to step S156. If
the all-cylinder pausing operatl on is executed when the tenperature of the
catal ytic device is not sufficiently higBO this is not preferable because
the tenperature of the catalytic device will further decreased because
nei t her t hereodedsisd stdp SYS6. NWheh thesdoneparison in stép 8154 indichtes s thegegatiVeen t he
determ nation instep S155 indicates that the tenperature of the catalytic

devi ce TCALrbguft @hRé bﬁam@%és@pgﬂki ider IPORX &tliver fdgatitiesidathahyiid ¢ devi ce
TO (TCAT > TO NO, the flow proceeds to step S 15 7, wherein the cylinder

pause ex iec Y- (%gmd%ﬁgadz Exsditoh %rz&@tmjtsfbr Ig)!o g)ggldtep e;%? ﬂh{ ieghtty 1%}9&9} £ted.

20 That er pause execut rmtt

af orenent i , 15 step S
154, and smggwwé}%}mﬁ@?ﬁ@@ ﬁ@l tlfeh@ V@é’ﬁ? ‘1% ﬁog&e@&l ate h%/‘c\’n th
reference to the cylinder pause execution flag C% [ Dece] erati on Mbde]
31 The Boec@PBARORdSeHheEausE i is pet @ﬁ&lr%hl%bewwﬁ thea L:Fbémfiér PRSI ORERLPR 5
shown in Figs.9andl O Instep S300, it is determ ned whether the cylinder
pause execuhenrthe negativE-pBSEND in ¢he! brake mistar phweerdatinderiMBEAGR norraificiensly t hat
t he cylinder pausing operation is executing (YES), the flow proceeds to
step S309. oBkwined.he determi nation indicates 5 that the cylinder pausing
operation is not executing (NO, the flow proceeds to step S301. In step

S30 1, it is detghrdpesh 508 tHRParkidda iPHAKE beices e teAPefanBKSMhe atalyiic Wien

the determ natlon i ndi cates that the brake is in the O\I state (YES), the

val ues” DECRERCE G AT 101 (LRI BRGR-ELR TO8r S E0RABRE- R VBB 00 i nea

by ret 14 evi gmp%nsRcl)Elﬁle%ga g?% indicates that the temperature of the catalytic device TCAT is

lower than the optimum temperature of the catalytic device TO (TCAT =TO0, NO), 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 > TO, 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]



and the flow proceeds to step S305. In step S305, a decel eration
regeneration correction value DRGVEL is obtained based on the average
consunption current VELAVE by retrieving the #DRGBVEL table, and the flow
proceeds to step S404. When the determination in step S301 indicates that
the brake is in the OFF state 15 (NO, the decel eration regeneration

cal cul ation val ues DECRGN for the MI vehiddle and the CVT vehicle are
obtained by retrieving the "REGEN table, and the flow proceeds to step
S303. I n step S303he Hbeladail mbdd wilhbe expained withirefeomee o flowchaatsishows in
obt ai ned based on the average consunption current VELAVE by retrieving the

#DRGVELN t abjeg, 9 ad €.t h@ stdpoyB 00! RGLESEmtiRed WABthSBAE cylilklet patiR@xadaioadag
consunption current VELAVE 20 is introduced in order to secure the anount

SO S BRI e MRt

i ncreases. 3 rmn the” remal ni ng battery

h 1 hi gh h d ' ] b g
HCBCHSR s e SO iPh oy DO Ly B o0 MR s @il BaRp &P, g

@BAT i s higher than the 25 predeterm ned remnai ni n ga{]t ery charge #QBCRSR
(YES), the thaptheylindas psusing epeptigpls ngbepecufing Qﬂgg’rt s 9W\H‘i‘é‘?‘?e§§1§’ step
determ nation indicates that the remaining battery charge QBT is |ower
than the pr88@t.ermi ned remai ning battery charge #@CRSR (NO, the flow
proceeds to step S404 shown in Fig. 10. In step S307, it is determ ned
whet her the vehi cliestgpssl, ¥Rs dstefhiglee whektren tiae brakqsveittst feapnit rRIAS Welsi"d!'.e
speed #VRSMS. When the determ nation indicates that the vehicle speed VP

i s higher t{apnthedReSahEsinAR e ettt elebraReRdn MFONB Y BIES), iiheflow! ow

proceeds to step S308. Wien the determination indicated that the vehicle

R s
el R A E pE SR o AR B oA Wy ShR% AT, SRECERER e, M
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 #DRGBVEL table, and the flow proceeds to step S404.
When the determination in step S301 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 S303, 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



have hystereseses. In step S308, a new decel eration regeneration

cal cul ation value DECRGN is obtained by nultiplying a coefficient #KRSMS
with the decel eration regeneration calculation value DECRGN, and the flow
proceeds to step S404 in Fig. 10. That is, 15 when it is determined in step
S306 that a certain degree of the renui ni‘{g battery charge QBT is

remai ni ng, and when it is determned in ep S307 that the vehicle speed is
high, the driver of the vehicle feels that the vehicle is decelerating if
t he regeneS307 onlhecuitiasty whees the dgterminasion indiegtes that thp yeraaiping Setiarycharesr ake
pedal , and the hunting may takes place. The above correction for reducing
t he decel elgBT loneg €raIthé predetemhined semadming dhtiery 20arpEERQBTCRBR D).t yi ng
the coefficient #KRSMS i s conducted by preventing the above hunting. Wen

the det er miggg) paeddd 15508 STBIMIWMIILRER.Lhat the cylinder pausi ng
operation is executing (YES), the flow proceeds to step S309. In step S309,

it is  determ neq Wity heud SRR DBeRGhelhiaRpaA @Ak ianer than

t he pause 25 cylin regeneration execution upper Iimt renmaining charge
#QBAT

. Wen the determ J i ndhcates .t . . L.0j attery
char ge €¢BAP'S twggveﬁ‘ﬁiﬂsﬁeﬁg%ms cwqeﬂg%? dert%géﬂéet&g\ll{@n%ggg%gih?on upper
limt remaining charge #QBATRCS (YES), the | Qw . proc 01.
Wien the daekiclspaed §F if Righee hastsopredgisraip vehigl SE%E%Mﬁﬁfﬁs)’ggﬁtery
charge QBAT is |ower than the pause cylinder regenerati on execution 5 upper
limt renaiflovngroctmisde steQSATRCSWHeOLhe daternfinasionpndicated that thestebiglespesd. As
descri bed above, the control is executed so as to secure a higher anpunt of

regener at i /P isnowBethansie: prdddteintined ydhidle epeed #VR SN S NEN) athe dlowi [oeseds tat ed
than the case that the cylinder pausing operation is not executed. Thus, a

LESt ricti oRiehk4puQhbHAfRdn 'Fl’% qhdeNotd tHatBoRlY 8fihe talfsteMahti®ied prédetermitrdc har gi ng
y prohibiting to proceed to step S301 for 10 executing the cylinder
pausi ngy Op%rﬁﬁih% battery charge #QBCRSRH and the predetermined vehicle speed #VRSMS

have hystereseses.

In step S308, a new deceleration regeneration calculation value DECRGN is
obtained by multiplying a coefficient #/KRSMS with the deceleration regeneration
calculation value DECRGN, and the flow proceeds to step S404 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 S307 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 to step S309. In step S309, it is
determined whether the remaining battery charge QBAT is higher than the pause

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



In step S3 10, it is determ ned whether the brake swtch flag F_ BKSWis "1
" When the determ nation indicates that the brake is in the ON state
(YES), the flow proceeds to step S313, wherein the decel eration
regeneration cal cul ation values DECRGN for the MI vehicle and the CVT
vehicle are obtained by retrieving the 15 #REGENBRCS tabl e, and the flow
further proceeds to step S314. Note that 3Bhe deceleration regeneration
cal cul ati on val ues DECRGN obtained by retrieving the #REGENBRCS table are

i ncr ement edddtérainitieh mdRates tinit il renapengebatdrp oharat QBATE isdrigher thandhe PREERGN
obtained by retrieving the decel eration regeneration cal cul ati on DECRG\BR

table. 20 |g5lePrepandatich SREISH fipeP NmiG@ANARTiIAL tRitee FOBAIRCE(VES ), eheDRGVEL
i s obtained” based on the average consunption current VELAVE by retrieving

o P Gty A PGSR 10 S i

determ nati ake'is in the OFF state

(NO), the flow, proceeds to st 311, wherein the deceleration regengration
cal cul ati onrewlvéﬁﬁ%%rym%o L Jlﬂ%{e'i\ﬂqa(} Rause 5gléflcfeﬁéegﬁwa YhiTreId e

obtained by retrieving the 34 #REGENCS table, and the fbow fur%her
proceedd t oupnes finBRrEmaining eharea*QBAd RGP ) the flaw nregrefeioatterds 1l cul at i on
val ues DECRGN for the MI vehicle and the CVT vehicle are obtained by
retrieving the #RECHMNCSbedbbeveathe dontrokivencaded smas tofsecurd @degher amoont of
regeneration cal cul ati on val ue DECRGN obtained in step S302. In step 5

S312, the degelsa@din @nhé egenkdtalid ofinder pavsing@peraionds BREWTEd than thbicaserthalt
based on the average consunption current VALAVE by retrieving the #DRGVELN

table, anf i ot BfcuRdD. Thils S RBtridAdPis prbvided feé@ea ned
whet her thgthtfg ll?él%r%\ghﬁggggégﬁ%%gr ge QSAT IS hisgher rt hanlstphrewpr edet er m ned

B 0 DRty SRR SRS, NGt 6 ol Buchogates (ha

10  executing the cylinder pausing 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
#REGENBRCS 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 S311, wherein the deceleration regeneration calculation

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



predeterm ned remai ning battery charge 4QBCRSRH (YES), the flow proceeds to
step S316. When the determ nation indicates that the remaining battery
charge QBAT is |ower than a predeterm ned renaining battery charge
#BCRSRH (NO), the flow proceeds to step S404 shown in Fig. 10. 15 In step
S316, it is determ ned whether the vehi cgg speed VP is higher than the
predeterm ned vehi cl e speed #VRSMS. When®the determ nation indicates that
the vehicle speed VP is higher than a predeterm ned vehicle sgeed #VERNMS
(YES), the #KECBBNﬁﬁd@‘dQ@dttge §aaw figthey propprds te plep 81 &r iNp&tth#ibs ndi cat es
that the vehicle speed VP is |ower than a predeterm ned vehicle speed
#VRSMB ( NOdecélbratibh esgeperader dslctlatidn valtiepDBEBAN foywine MT ¥éhicle aad thedEeT t hat
the af orenmenti oned predeterm ned remaining battery charge #QBCRSRH and t he

af or ement i GRRR1L4re deiatiddl trV@mdgcdhe HRIPFENCH BRI\ hireménted taashses,
respectively. In step S31 t he decel eration regenerati on conputation val ue

DECRGN i s i va CRGN\,
ahich i s obpsietaflof &%‘Aﬁsﬁ?‘% ytlﬁﬁvﬁlﬁﬁ?Eﬁ‘?ilﬁéﬁ%a%#K““R‘éE%E%@Ehe"*é?f‘S.Enal

decel erpati e n conp t ion 3 I

pr oceeds %&?e% gﬁff °h o'fffedg irﬁ Oﬁ'ﬁ%lfcmgnv éleg)elsgﬁcrﬁl Ee‘s Oﬁg%e&%gse\%hogl\#het has
been determined in step S315 that a rtain degre

femains in af’ﬁ@%é‘?‘%%‘?@“&ﬁ&“ﬁﬁ%hw%/wg YHSEWVHET%? %’Pﬁéﬂ’rﬁ:ﬁ&%g’b gfl t hat
the vehicle speed is high, the driver feels that the vehicle is

decel er at i dlpw proceaslsde sepdi3dbi on br aki ng 5is high. The driver will thereby
depresses the accel erator pedal, and the hunting takes place. The

decel erati on regdneteptS3ds, it dygpetermtinedhwhethersth®RGRENNE dattey wharge QBAT is
mul tiplying the coefficient #KRSMS in step S317 in order to prevent the

vehicle fr %%heh Uﬁnh'tﬂ@ rediefefmimiatrerh RiRidp¥ately dhafpe #QBOTROR ed Whenzhep S302,
the #RECGENBR t abl e errpl oyed in step S304, the #REGENCS t abl e enpl oyed
in st epgS3 d%t]ermﬂ{}QOB rﬁ‘f"dlcates 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 indicates 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 S316, 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 is set

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

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



#RECGENBRCS t abl e enpl oyed in step S313 have respective tables corresponding
. to respective gear positions. In step S404, it is determ ned whether the
vehicl e speed VP is higher than a predetern ned vehicle speed #VPRGELL
(for exanple, 20 km/h). Wen the vehicle 15 speed VP is higher than the
predet er mi ned speed #VPRGELL (YES), the flow proceeds to step S405. Wen,
in contrast, the vehicle speed VP is | owe?d than the predeternined speed
#VPRGELL (NO), the flow proceeds to step S408. In step S405, it is

det er mi ned whlat RECRGN, andhihel fiove prededsgo stepd40 imFiga 10pr dHattisrasidesatibedhi cl e
speed #VPRGELH (for exanple, 90 krn/h). Wen the vehicle 20 speed VP is

| ower than tbevepvderitdiasbe&tdapadtded MRIRGESIH(SRED) a cdrtugn dégree of reamatschacpest ep
S406. When, in contrast, the vehicle speed VP is higher than the

pr edet er i n?a%aiﬁmetﬂe %g@%gfv&hmv hds BRed HQWNRNLEF REAS 891 GliaPthedRRicld N st ep

$406, it is eterm ne er the engine rotation speed NE i s higher than
a predeterm

ned.val ue, #NPRGEL] . n_t.he engdi t at| j
i Gher t han*tied it Pelicie i R and O R PR U o brdihg ¢
step $S407. en, in contrast, the 36 engine rotation, speed. NE is | ower
than the pr ggéglér nf %‘g“%eﬁéﬂ tmpﬁz}c%_n{%@ﬂ&@ap eraoy BW%T%‘@etB%I u‘?tb“gs'?ge
S408. In step S407, a deceleration regeneration correction anpunt DRGVEL is
added to th&celecEhedeselemtionggeensrationsampuigsionyelusPEERGN prefisd bind t he
fl ow proceeds to 5 step S408. When current consunption of the 12 V
auxi | i ary batuteplyingshdeifficiee! KiBMiStinsfeprS3d &ne oeder empiesentrthe welaeld fifom
supplying to the battery 3 in order thereby to ensure the state of the

battery chapging N steo S408, it is determ ned whether the energy storage
zone D flag F_ESZONED is "I ". Wen the remaining battery charge is in the

\E\)/né one. ( :(ES) aeggfgpge?tihgﬂntﬂ‘é’#m%lé Emplo§Pd RS SYOENRR! PREGENBISLES M ned
10  employed in step S304, the #REGENCS table employed in step S311, and the
#REGENBRCS table employed in step S313 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 procéeds 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
to 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



regeneration permssion flag F DECRGNis "1 ". Note that the D zone neans

. that the remining charge of the battery is within a range of 80%to 90 to
100% When the determination in step S409 indicates that the decel eration
regeneration operation is not permtted (NO, the flow proceeds to step
$415, wherein 15 the decel eration regeneration final conputation val ue
DECRGNF is set to "0", and in step S416,36he decel eration regeneration
perm ssion flag F DECRGN is set to "0". In addition, in step S426, the
decel er at i engiregetaeivaspead NE isdlowenthat tli predetormbined sHoECRIRRGELIOINO) the
substituted for a final charge command val ue REGENF, and in step $S427, the
final assi slow proveadh tdalep®4b8TPVR is set to "0" and the flow returns. 20
When the determination in step S409 indicates that the decel eration

regeneration Operlﬁtsite?rsr;igzégﬁéége%ﬁtﬁﬂl &g%@datiéntcoh%ctﬂﬁxtﬂﬁn?@i{d‘@liﬁti??dcﬁﬂlo

whet her the previou een t ecel erat1 on node. Wen the

Gl ep Suts. o B isrdrarrRanin corn el els R R ol i hE o RIREEEN LS e

t he decel erati on node (YES), the flqw proceeds to 25 step.S41 .1, wherein it
i s det ePni il S hVhem@urisnhennsrmation phihe;IgnY aprliay bafteryis bighrdeamqynt
"0". In step $41 1, when it has been determ ned that the gradual

subt r act i orefuggtaertion imarreaRECRNMpplyimpto thebattedDP in prdes thepeb840 8nsurgithe

decel eration regeneration flag F-DECRGNis set to "I", and the flow
proceeds t ata¢ epthSbaferyThiigen it has been determned in step S41 | that the
gradual subtraction update tinmer TDECRND is "0" (YES), the fl ow proceeds

to step S412 whergisteot9u®8 i aciitdrmisdddh@Rér thE ehtshpétBraizé BHe DElRERND i s set
to a predeterm ned val ue #TMDECRND, and the flow proceeds to step S413. In

SLop 110 prsuee o S RERSR ok g S A e
step Sf& 4 ﬁmx? Bro%ggdsqg (s:t%{) %r48§,| whercindtis de etrrin?nrédf\ilh%?}ller the deceleration
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 S426, the deceleration regeneration final computation value
DECRGNEF (= 0) is substituted for a final charge command value REGENF, and in step
S427, the final assist command value ASTPWR is set to "0" and the flow returns.

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



conput ati on val ue DECRGNF becones | ess than "0" (YES), the flow proceeds to
. step $S415. When the deceleration regeneration final conputation val ue
DECRGNF is higher than "0" (NO, the flow proceeds to step S425. In step
$S408, it is determ ned whether an energy storage zone D flag 15 F- ESZONED
is" I ", and if the detennination. indicates that the energy storage zone
is not inthe D zone (NO, the flow proddeds to step S417. In step S417,

it is determ ned whet her the gradual subtraction update tiner TDECRGN is
"0". \When tTTBEORNDri M@tion in step S417 indicates that the gradual

subtraction tinmer TDECRGN is "0" (YES), the flow proceeds to step S418.
Wien the 20 deterq & saM lv&heﬁtlﬂpas%éﬂdeteﬂhmeaeﬁattuli@graam sObteduah update
subtraction tinmer TDECRGN'is not "O" the flow proceeds to step S425.

In step $41 bl el g?%g 0 a

pr edet er m n@%}eégﬁggﬁ%&% (JlQ s?@t%% te dE‘ééle;é;ﬁ}t%er rllllé té\ﬁtﬂa er the
deceleratio ration ¢ ti;on valu CRG|§ hi gher than the
decel er at i oﬁ—égg@ﬁéﬁém Q%C{QF ﬂeglanﬁf?f%ls?z SGRI L‘}ggDECRG\IF When t he
determnation in step 38 S419 indjcates the result is "YES', the flow

proceed?d to step Wh@St hagtheen dptermined instan 541 heht theogradinh swhtragtiprrngate s

gradual |y added to the deceleration regeneration final conputation val ue
DECRGNF andtimnar SDECRMD4s "0"t(VES)didt dlomi prodecaly 4d nteptiedl B evherdie thegradiladr at i on
regeneration conmputation value DECRGN i s higher than the deceleration 5
regener at i ogubtrac@dn esiaputimei TDECRINE iDCRCGNPreddeemindd vahs: #HiddDECGRND narded
that the decel eration regeneration conputation val ue DECRGN i s hi gher than

the decel egifioQNproBaRies dleh ®a131 NAI st&OSPLY, alsuBadt@InUemPEOREYRNBES) . t he

flow proceeds to step S425. Wien it has been determ ned that the

decel erati op, 564 ’E%Bﬁ‘%&t&ﬁ‘fr @éél&@rtloxfpe VALY oPﬁgﬁq}lrﬁp%t;ltBWalJeha” the

decel erati reg nerati on I na conput a n va

10 DECRGNE. In subsequent step S414, when the deceleration regeneration final
computation value DECRGNF becomes less than "0" (YES), the flow proceeds to step
S415. When the deceleration regeneration final computation value DECRGNF is
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 is
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
20  determination in step S417 indicates that the gradual subtraction timer TDECRGN is not
"0" (NO), the flow proceeds to step S425.
In step S418, the gradual subtraction update timer TDECRGN is set to a
predetermined value #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



DECRGNF (NO), the flow proceeds to step S422, wherein the decel eration
regeneration final conputation value DECRGNF is substituted for the

decel eration regeneration conputation value DECRG\, and the fl ow proceeds
to step S425. Wien the determination in step S419 indicates that the result
is "NO', the flow 15 proceeds to step S420, wherein the gradual
subtraction anount #DDECRNM is subtract®® fromthe decel eration
regeneration final conputation value DECRGNF, and in step S421, it is

det er m ned Sdhetifdicatehthedesudt ie " HESYnhe Agenpeoaedoto stemAH23,ontputinthegradwadl ue
DECRGNF i s higher than the decel eration regenerati on conputation val ue

DECRGN.  Wh@RAdiaa adeiuat FDMERIP s gradlaflp aSdelllioitheliecdleestidnhagerehioddal er ati on
20 regeneration conputation val ue DE Fi s higher than the decel eration

200122 it AR KA SRR Rt ey <o

step $S422. the p s421 indicates that the

d I ti ti final tati / i ' th
the decel cRatdiGAIPEGBRALPBROBBIBIR YT B CDGREVEE 2 Hfn,, "
proceeds to step S425. 25 Note that, when the driver, depresses . th

accel er @t oregsagrtion fimaheprpittation valgcBEERGN b W@ﬁ%ﬁé@é&’%‘r&é‘ﬁ@r‘%‘ﬂe‘é}ﬁﬂ t he

driving node of the vehicle is converted to the acceleration node (as
shown in Stlepdsoksation Bgepergion domputatiod valne DECRGNsisthigheeighile i n t he
accel eration node, the fuel consunption efficiency is deteriorated. In such
a case, tdecdleration segetéradonl finllecovsuiatioa vakieMEVRGNINKED)ythe HwwmboeedM i n
order to inprove the fuel 5 consunption efficiency. Below, the acceleration
node is desgikepsdas[ Accel eration node] The acceleration nmode will be
described with reference to a flowhart shown in Fig. 11. 10 In step S500,

it is determ ned I G S 4 %ﬁﬁﬁ] | b9 node.
When -the vehi cl ewﬁgﬁ ﬁg‘?s?’%%ez&éﬁ{‘%tg%at??gi&% e (ﬁgl,ﬂ%‘[ﬁgc%mb%&%ceeds

to 10  value DECRGN is lower than the deceleration regeneration final computation value

DECRGNTF (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 S419 indicates that the result is "NO", the flow

156  proceeds to step S420, 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 DECRGNEF 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 S422. When the
determination in step s421 indicates that the deceleration regeneration final computation
val.ue 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



step S50 1, wherein the final assist command val ue ASTPWRF is set to "0",
and tyeflow further proceeds to step S503. Wen the determnation in step
S500 indicates that the vehicle is in the 15 accel eration (assist) node,
the flow proceeds to step S502, wherein the ordinary assist final
conput ati on val ue ACCASTF is substituted for the final assist command val ue
ASTPWRF and the fl ow proceeds to step S5 In step S503, an ordinary

assi st conputation processing is executed. In subsequent step S504, the
not or out pudecelngisnaegenergicaeresitiog, the deivingumede afide vakicte ipgonvegted totheeds
to step S505. In step S505, it is determ ned whether the cylinder pause
execution fhcglerdtionIbddd GslshowhAsn S8repS0EbadFignSFi df ti, driver stacty thermhginepause
execution flag F_ CSCND is converted to " | " when certain conditions are
satisfied. \ReRcdIbatoehRIde] BRihE '%ohé’hngitﬁﬁ eB56iendy 16 dertiBatédIatinkliéh £ydsender
pausing 25 operation is executed (YES), the flow proceeds to step S506. If

the determ &%%&?Né%,m{dﬁgé’%hiiﬂ@qg 6o BY leifofoy M IGHIcPRURIGARE R | ON

is not exec OW proceeds to step n step sb509, the
final assist command l.ue ASIPWRF i s ubstituted for .the ordinary assi st
final computoHBRIGA eHESEASHEIoN feeadeidos MiodEes HORrbT: fl ag F FC 1 s
set to "1" for stopping the engine by 5 cutting the fuel, and in subsequent
step S507, the final assist command val ue ASTPWRF is substituted for the
not or output final conputation value PMOTF obtained in step S504. In step
S508, the vituceleeation mode pure notor drive assist state wherein the vehicle
travels only by the notor while the engine is stopped, and the flow
proceeds to step TRSdccelet@tidmmsatiewilbb®escribahwitheeferenat t@s flostharosiomndin

val ue ASTPWRF is set to the ordinary assist final conputation val ue
ACCASTF, t hgjgf {pw proceeds to step S510,

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
ASTPWREF and the flow proceeds to step S503.

In step S503, an ordinary assist computation processing is executed. In
subsequent step S504, the motor output computation processing is executed and the flow

20  proceeds to step S505.

In step S5085, 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 S505 indicates that the cylinder pausing

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



wherein the vehicle is in the ordinary assist state, where driving by the
engine is assisted by the notor, and the flow proceeds to step Sb1l.
Subsequently, in step S511, the assist anount upper limt value ASTVHG is
15 obtained by retrieving a table. Accordingly, when the vehicle speed
increases to a higher region where the tor assist is no |onger
necessary, the assist anmount gradually creases, which is advantageous in
t he energy managenent. In step S512, it is determ nedge\ahet her the final
assi st comrendt indictass thasitmtinder W@ﬁépp@hﬁ‘i’ﬂ iSOt greep ber |imit
val ue ASTVHG and when the 20 determination result is "YES", the flow
proceeds t reteeps B5i&h S§iter dintepls60B sk Enal assistreommppdrvaluerd$ TR WIRFBISASTVHG
is set to the final assist conmand val ue ASTPWRF, and in step 5514, the

final el ectsubfitgRaTS BE bRiInAYaskMt findl sdhiputationValueAGCASTH | ow ret ur ns.
When the determnation in step S514 is "NO', the flow proceeds to step

S514. Therefor e, iheR o8, iEltudll gt i BT/ RN M o diiPhi@Tenginbycy| | nder

pausi ng 25 operatl I'S execute ch that the fuel i's cut for inproving
t he fue con 41 efficCi r 0]
The * mobor I Mbhiede Pl vl b7 e iba %@Q%"f“ﬁﬁ*ﬁf“?‘#\ ARTESIRY
will 5 be descr.ibed bel ow based on the fIOV\,Char 1 In step
S600, the NEFebgtityed for thermpiop QuipuLyngt ¢ cﬂfflpiuga“%tvéﬁf %M%F e%llf1 ﬁe&)s been
determined in step S600 that the vehicle is a MI vehicle (F_AT =

the flow pi¥deelsstenSsdbphopdicle ivigraprepotor drive aﬁﬁbﬁtéFat%WP%‘iﬁt“ %PI\/EJ?MC
which is specified fromboth engine rotation speed NE and the throttle
openi ng degraselsbily bysthemhatonetildthe kaginetis stoppadgandide flop procsdddéeisttpr t he M
vehicle. The notor output PMOT is set to the notor output val ue #PMOTM and

the fl ow prgzgeeds to S603. Note that this map includes val ues enpl oyed for
respective gear positions.

10 In step S509, when the final assist command value ASTPWREF is set to the

ordinary assist final computation value ACCASTF, the flow proceeds to step S510,
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 retrieving a table. 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 ASTPWREF, and in
step S514, the final electric genneration amount is set to “0”, 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



When the determnation 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
not or out put 15 #PMOTC, which is specified fromboth the vehicle speed VP
and the throttle opening degree TH, is obtained by retrieving the nmap
provi ded for the CVT vehicle. Note that {n s map al so i ncludes val ues

enpl oyed for respective gear positions. step S603, it is determ ned

whet her the &r adual subtraction update t| mer TPURMOT is "0". Wen the
gradual subf¥MECHn update tinmer TPURMOT is "0" 20 (YES), the flow proceeds
to step S604. Wien it has been determned in step S603 that the gradual
subtraction update tinmer TPURMOT is not "0" (NO, the flowreturns. In step
S604, the gradual subtraction update timer TPURMOT is set to a

pr edet er m ndooalougput IOMPIRMIIT procBssiigdp S605, it is determ ned whet her the
not or out put conputation value PMOT is higher than the notor output final

25 conputation va*rH@«ﬁNQT%utﬁh% cox\‘%?ﬁﬁnbﬁ%r&%ﬁg%lp mp 9404 dhoShnaR FHEOT will

i ndi cates "YES', the gradual addition anount P is gradually added to

the mot or oyl B&r?rlv%&ﬁ‘%‘}c’&l ég&; h%rfl \(gt{hlé?t shE’WTEFa{?‘QQ instep S6 10, it is

determ ned agail or out put conmputation value PMOT is higher

th th t

dotorminat on in é%&icshq mmwaw otk AT B memteﬁnale a
val ue PMOT is higher than t he notor output fina utation val ue

(YES), the beemnslefesminadsin stapetpO0ribatdhe é?WW&%P%TVﬁhlgBéB A6 100-iMd) dhe ﬂ@Wt hat

the notor output conputation value PMOT is |ower than the nptor output
final conpupmceats tyalen&600. PM3TEp S6{), the motdr|amipus #BdE TN, whicht iesp&sHied
wherein the notor output conputation value PMOT is set to the notor output
final conpufrati with ¢adiberdtMidiFspead WA ol the ehvotttesdpentig. degree TH, is obtained by
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 S603. Note that this map
includes values employed for respective gear positions.
When 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 “0”
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 set to a
predetermined value #TMPURMOTT. In step S605, it is determined whether the

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

25  computation value PMOTF.



When the determnation in step S605 has been "NO', the flow proceed to step
- S607, wherein the gradual subtraction anmount #DPMOTP is gradually
subtracted from 15 the notor output final conmputation value PMOTF, and in
step S608, it is determ ned again whether the notor output conputation
value PMOT is |ower than the notor output final conputation value PMOTF.
Wien the determination in step S608 indi #48tes that the motor out put

conput ati on value PMOT is |lower than the notor output final conputation

val ue 20 PMOTF ( YWhen thehdetédntnationtinstep S60H endicdtes ‘NEERT, thagradwah additishep S608
indicates that the notor output conmputation value PMOT is higher than the

not or out pmdunt #DPMOTPUE giaﬂomlwaiidu@td%@ﬁ%tbi\@tﬁuttmm tdeutaﬁ@ceﬂdé to step
S609. According to the above enbodi ment, since the all-cylinder pausing

operation m@fA4ys ﬁ@%éﬂ;& {6t iPUSRHARed Q%agn ?Jhgﬁﬂ:? tlﬁﬂﬁ&t@?oﬁgmrﬁ tion

friction of the valve g 25 system can educed in the present system
W t hout cuttin t he power transm Ssi 3.as_in the tional case
of provi di nvﬁﬁ‘éeg%l?@%ﬁ%%%g@% tbﬁﬁg'og é}uﬁ)él?%hgﬁ%?q%@atm\@uﬁ\#ﬁ&[vﬁg pr esent
system Lncreases e regeneration anount renprkab nd i nproves the fuel
consunption effi cw]«?ﬁﬁﬁh f{t?fgu?at{?gdg?WQ%éﬁéﬂp ?aj%séztfﬁ‘éi“é’ﬁ‘?ff%ﬁ%p in the
power transm ssion system 5 Wen it has been determned in step S009
shown in FiCQmPZIt%t@ne‘é@i‘LQRMQTh'é higher thapthegetor putmit figalowarnatation vale duri ng
execution of the all-cylinder pausing operation, a higher anmount of

regener at i dAMOAETIEDatheflovemturned i n step S311 shown in Fig. 9 than the
ordi nary regeneration energy obtained in step S302 shown in Fig. 9, so that

it is possible tWhefipieterhlifationeh sepSsUOMIdicHlescthid tE Bt cufishtt 0 i ncrease
the assisting 10 frequency and the assist power by the notor by the

o oo Sl M et e Spched g || 1
pressuyg '\/F.P(I-i'ﬁbllli*L (ﬁ\&?), the flow proceeds to step S609, wherein the motor output computation
value PMOT is set to the motor output final computation value PMOTF, and the flow
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 lower 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 returns. 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 system, without cutting off the power transmission,



brake master power cylinder is higher than the threshold val ue MPFCM5

. which <corresponds to the pressure nearer to the atnospheric pressure (step
S 154), it is possible 15 to preferentially hold the negative pressure in

t he brake master power cylinder by prohibiting the all-cylinder pausing
operation, so that the all-cylinder pausing operation does not have a bad
i nfl uence on the brake system In additid¥, as shown in Fig. 8, when the
tenperature of the catalytic device TCAT is |ower than the catalytic

devi ce opt i avimtheopeventional i@ ¢Sireyididglbdichtbeeveanghe engi@OE and theemotoe Mat ed
by the all-cylinder driving operation by prohibiting the all-cylinder

pausi ng opethatpresent Sysedin ct&dds the repeferatib® amodant@aarkably drelippeates e fakl t he
catal ytic device TCAT. The tenperature of the catalytic device can thereby

be raised g fskinbtidALHEdEncyRUARRE cﬁﬁﬂfa%'&lyl e lAfciendyansy indkhs pswer be

realized. As explained above, 1n the | “cyli nder pause state provided by

fully closi ngds%ﬁsgg stlté}%ake_ val ves and the exhaust valves, it is possible
to further reduce € nmechanical 44 1loss including air-flow resistance

conparing to the ate where the intake val nd .exhayst valves are
opened. r}’Furt her moreendy ?%‘geeflﬁi&te&rl}f@@w FWH#SSQE%‘T"HQ“ ‘ﬁe?iﬁ Prsiute tg‘?’though a
| oad i s generated when a piston noves toward conpression side, this |oad
oper at es f ofll-cyfindaipausiag pperation spfbduriPee XS uliofh ohibe @l -eYbRae Patsipa RREIgHON,
side. Thus, 5 the | oad generated in the novenment toward conpression can be
ef f ecti vel ya bighki ammdusnd regdneratine eggrgy oasbelseeutas inkséepl S8 dl shewn beFiged thead.

In the all-cylinder pausing operation conducted by closing both intake

val ves  andthexhdinaty égéneestion dnelpdtasedinssdpat 302 thobinda Fid. 9f sowaoit i r esh
air, which results in preventing the tenperature drop of the catal ytic

device and fheifd o SRR tRMHeISRSI b HciRndY ARPD (RGBS the Rbistile exhaust

gas. Accordingly, as described above, the all-cylinder pausing operation

s. Accordi ngly, "as cyl Inder “pausing_oper at
i 1o d0CoR BBy 8 MERER Lo oy U mERE Y TRE BB M RS ek REREY L1

power obtained during the all-cylinder pausing operation.

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 master 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 is 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

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



reduci ng the efficiency of the power transm ssion system In addition,
during the deceleration regeneration, if the driver depresses the 15

accel erator pedal, the vehicle will be converted to the accel erati on node
and if the engine is started in the accel eration node, the fuel
consunption rate will be deteriorated. %¥ order to avoid the deterioration
of the fuel consunption efficiency, the esent invention provides a
process of cutting the fuel in step S506 shown in Fig, I.] forlnovkpg t he
vehi cl e onllgssgycluding gistflow sesiansmcompadnglo tag siate ‘ﬁhqf? the intake yglvegand = o
second enbodi nent of the present invention will be described with,

ref erence texh@isyyalveésareoperned. | Furthernse.chvaing tlsorll-ader pasing OReRtidn, out  of
four cylinders is configured not to carry out the cylinder pausing

operati on, ahdugtheloat iegerdchitebwhyn i pideonsmaves towhidrderpsessiomi side, thinlaadr ry out
the cylinder pausing operation. Note that the nunber of cylinders 25 which

can execut &Pyt iR th® PRInNInQNBE Blstd eV toWhrdl dxphisiéh sidel t Teuspunber
can be 45 ﬁo&e tshanlong ha?f 3f t he tgtsal cylinders. Thus, the other

structuge qf, }058 %E&Q@g i€ TR PERnt kozwfrg ComprEEsiBs cA Y effdctivBE utflizE® hnd
enbodi nent , " an £he processing procedures shown in Figs. 2 td 12 are al so
the sane, Islo that th sarrﬁ fo on§nts are denoted by the sane reference
nunbers andDf FRETBY logs dysiodhe{qagiran ke °died t ed. 1n Figs. 15 and 16, the
engine E conprises three cylinders each, provided with a  var.iable valve
timing mechani smlythqalheylgider pasingrperatiogcopdustis %ﬂ?ﬁm%?o&‘tfﬁtagf’ YVt ake
side and the exhaust side for executing the 'Cy i nder ﬁ)aysi ng operation and
a regul ar cypHierbarst valivesh itdwesmappossibbectottdoakhintley| df digsh aisawBichgesylisimt i on.
10 In Fig. 15, reference nuneral 70 denotes an oil punp and 71 denotes a
spool  val yreveatidg tHeasmpeiaturp drap oflhécdalitie dspanindwht WF 3dnsar endeericoyiegl f or

supplying an oil pressure to the variable valve timng nechanism VT. The
spool Y@l V& fidpdr2oRRONSTchExhaust gas. Accordingly, as described above, the all-cylinder
pausing operation makes it possible to improve the fuel consumption efficiency
remakably while executing 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. 15 to 17.
In the second embodiment, one cylinder out of four cylinders is configured not
to carry out the cylinder pausing operation, and the other three cylinders are cylinders

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

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



to the exhaust side of the oil punp 70. The cylinder pausing operation side
. passage 72 of the spool valve 71 is connected to the oil pressure passage
59b of the above-described 15 rock arm shaft 62, ad the cylinder pause

rel ease side passage 73 of the spool valve 71 1 connected to the oi
pressure passage 59b. Note that the oil ﬁéessure passage 59a and the oi
pressure passage 59b are defined each other by the partitioning portion S
(see Fig. 14). A PO L sensor 74 is .connected to the cylinder pause rel ease
si de passad@orpahan ony balboitbe totakeydiglers4 nonitors the oil pressure of the
cylinder pause rel ease side passage 73, which becones | ow when executing
the cylinder pausthwg, dwetharistmctaraofithe sepend embgaimgnt s the same as thapof the
normal ly driving. As shown in Fig. 16, a fuel injection valve 75 is

provi ded f dirstaasodiment)dnd thegprdcessiag prdogdires shaen irohige.ad el 27&e alsothmnect ed
to FIECU 11. A knock sensor 76 is provided 25 to a cylinder, which

conpri ses a,¥al iAtheth¥3he chifpohéhtiBehrRAbeaby ke sasdrdféronde rimbeseariaheir S
used for detecting blowout in the cylinder. re, it is noted the spool

valve 7% is_dj uternost separated position fromthe cylinder,
whi ch dées er)l(giaglgtg%%?aég%)ﬂgﬁ%@l i nder pausing operation. Note that reference

synbol T/ C denotes timn hai n, reference nuneral.. 74 den . a P 5
sensor, and 77 dgﬂﬁ%% lgapﬂrlﬁt&fighglgfe eqowrfsﬁéﬁngﬁ% nﬁﬁsoenfgéﬁ)%b%gr@}i_%n in
the case that an anomaly is detected ﬁ\)ﬁ( t he nock seEs(gr 763 b%sed on a

fl owchart SiRBaPIeivalvetgningzmechgaisy YfdHigspmeds ﬁﬁ&em odimsap af feABIRKE an

control operation at the time when the knock sensor 76 detects bl owout of
a cyl i nder sidetraddbeexhusoside fariesacuting thgcylindeppausing ererationpad graglan he
driving force of the engine by the regular cylinder which does not execute
t he cyl i ndeylipdarsitiich dpey mitieracusdiehe cglinder@aadiyg operdgorect ed for a variabl e
val ve timng mechanism VT of a cylinder capable of executing the cylinder
pausi ngg In Fig. 15, reference numeral 70 denotes an oil pump and 71 denotes 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
to 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 71 I
connected to the oil pressure passage 59b. Note 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 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 cylinder, and

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

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



operation and to cut the fuel supply to cylinders capable of executing the
cylinder pausing operation. The follow ng operations are repeated at a
predeterm ned cycle. 15 In step 5701, the knock sensor signal is nonitored
and thefl ow proceed to step S702. The bl owout caused by mal functi ons of
pins 57b and the release pins 57b are detected in the above nonitoring
process. In step S702, it is determ ned fsed on the nonitoring results in
step S701 whether an anomaly of the variable valve timng nechanism VT is
gener at ed. s¢hsn is heeddet datentingtblomoutsn thég§lindehe fl ow proceeds to 20 step
S706. When the determnation is "NO', the flow proceeds to step S703. In
step S706, it is HMekskHdrel W8epbslivablel 71(ik dispegedy bh badRFRoAkeparaednl ous. | f
the determnation is "YES", the flow proceeds to step S707, wherein the
fuel suppl okﬁion%dmm@dgpﬂs&,swﬁrcﬂ dod n@@geéu&gtg@?:gﬁtfdﬁ%ﬁﬁds?{r}gg%eﬁt%?sN(ﬂg i s

r epeat ed. en the detérmnation in step S7 fl ow proceeds

to step S7 Qﬁ%{ r{%@ﬁf{ngia gyélgﬁldlt/{fkﬁdeené%% %?%hg chz?xngr‘ége.;&%% g@ren;éygl i7aql%flote¥\% iPHILi S

detected as renenti one r sing 1Ts repeated. In

step S703, the PA.L _sensor signal is nonitored and the flow proceeds to
st ep 04.Se’ilst°r’i%‘dbgéjse"lnﬁﬁeéatﬂggﬁgt‘@llﬁ'ne in S703 whether the pressure states

of the cylinder ause side passage 72 and the cylinder pause rel ease side
passage 73 are nct figl supmx eont®l joperatien ingthg4asq thafj an apemahhis deigcleddwdhen t he
nmoni toring results whether the spool valve 71 is normal. \Wen the

det er m nat ikanck senSMERS basethen hlflowaghancbeds i Bigsiép S707. | f the
determnation in step S704 is "NO', the flow proceeds to step S705 and the

above processi n@heSldvaibaatietbrmbe eblicn e dkecitd ahlRenswperhtionaothetiné ,
simlarly to the first enbodinent, 10 since the punping |oss of the engine

and the { [ ivaihQflc Rhodk/\EndR ¥ QIRERLINOITANNME. TRILSAA) gg@g&@@ e It

is possible to arply 1 nprove the consunption effici

ir gng?Iﬂggg 8¥)Jhet%tei\r/g &)errrllg{n?z;[iril ai da}lr{/llarlljgni’orgg 5#138 tené;lgg Eif He r@gth%r &%nﬁérfvivﬁiicﬁ A6¥s
not execute the cylinder pausing 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 S701, 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 S702, 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 to

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

In step S706, it is determined whether all (three) cylinders are anomaious. 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 S706 is “NO”, the flow proceeds to step S708, wherein the fuel

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



ower transm ssion system In addition, the assisting frequency and the

. assisting anmount by the notor can be increased to the anount of
regeneration energy obtained in 15 the all-cylinder paused driving.
Furthernore, since the engine of the present enbodi nent conprises one
cylinder anong four cylinders is a regul ar, cylinder which does not execute
the cylinder pausing operation, it is poSsible to preserve at |east a

m ni mum amount of driving force when the variable valve timng nechani sm
VT becones Presessingus repgat®dt o contribute 20 increasing safety of the
vehicle. Furthernore, since it is possible to cut the fuel supply to al
cyl i nders capabl elmdtep 8X@%ubé RQIL banser/signed és mpaitered gnd grerlaw procogdsio sise
spool valve 71 or the variable valve timng nechanisns VT for al
cylinders asm@nqmgswgbleacadiesdmm intS703 wiedsr Hegpresunuttatehef the aglindeuppl y
for a part of cylinders anong cylinders capable of executing the cylinder

25 pausing QRRE %%giaséagéﬁz%n@ﬂ{écﬁkdmﬁluy@fehe%l@é §d¥ phtggd TR GorAsInaNesys VT
us

beconmes 48 " anonal not only t'he fuel consunption efficiency can be

i but_al o i '
o A D PSS PR e

. S
combust i%on ustion c

cylinders are recov d fromthe anongl, »state. In addjtion in t he
spool val velSpprmal dﬁg’gﬁ%éﬁ erguRAon s oﬂggm{f‘%ho‘(@’rﬁfgajs E) BR %?(ﬁostclﬁhe
position fromthe regular cylinder, the cylinders provided with the

hydr aul i c- t dgserminatieminestemp (R4 isi Mg theelavaRiasedsve siears 98 anf hsAhoye wher e
the response to the oil pressure is high, which mnimzes the operational

del ay of t hgrocesamgabkepeatidve ti m ng nechani sns and recovers the response
speed. The present invention is not limted to the above-descri bed

embodi nents, and Atordhigly ¥t tHedecordeembaigmenesiatilacly torthe fivst @nlswiitment, by a
variety of paraneters such as the renmaining battery charge, the battery

TP st P ) ST S ko e
reduced 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



pressure, the brake depressing force, and a slip signal of the ABS system

. I'n the above enbodi nents, an explanation is provided in the case that the
15 cylinder pausing operation is executed while both air intake valve and

t he 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 vald&s are closed. The above
operation enables to sinplify the structure of the cylinder system \Wen

t he cyl i ndenomaléskNibt ORB At AN corsumMptionl efitiodal lcen béémpioved bitat® thal ve of
each 20 cylinder is closed, the tenperature drop in the conbustion canber

can be m nicmagyﬁgcamﬁﬂvﬁghﬁﬁﬁyﬁ%ﬂiiﬁé fhel DAL QHYERE fhd)iP dbRBstie@mdrche on

chanber. In contrast, cyl i hder pause is executed while only the

exhaust val ye . of.. eagh Linden is;. , r f at al yst
pert or manc o RkiHBr T YRET e RUBGS BiredetBred R Thq ARpBodeME 200

| ocat ed downst re?mﬁgf, the_ exhaust ﬁésa g (ﬁn adgi tion,..the hvar{]j | e val ve
25 tining mechanil®Af¢EenGIRGE hesnog V%g i digposhidi atd BRI SIS WS i nt ake
and exhaust 49 valves of the cylinder, but also linearly controls the |ift
anount , 5 so outeamost positipadsarn the regularceyhindes therylinderg erovidadumith ¥ recovery
energy and to control the anmount of regeneration. The nunber of cylinders,
whi ch can hgdrashc-tfpervariableomlvienoheing peebamsms Vdr eani berdisposed wberelthen t ed but
nore than one is preferable. 5 50 What is clained is: 1. A control device

for a hybrirghpyedd 1oltRe bidpiedgura s i plgiwiticiaftnieni At the opsrational delgy ostier ces of
the vehicle, the notor stops assisting the output of the engine when the

vehicle is Iy i t by regeneration
veons | ooASEAk AL iy R BRI Ao GRTaER B gERY LY 1 o0

eration state, and said engine is a
cylinder pause-t ye CHALS Sy ANGs LI GARDARAE Becild GIIBEL MER" e
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 oil
pressure, the brake depressing force, and a slip signal of the ABS system.
In the above embodiments, 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 minimized
because no fresh air is introduced into the combustion chamber. In contrast, whén 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



the cylinders are operating, and a cylinder paused driving state, in which
at |l east one cylinder is paused, the device conprising: a cylinder pause
state 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 anount suppl enmenting device for supplenenting regenerative
energy using decel eration energy obtainedﬁﬂuring the cylinder paused
driving for the all-cylinder driving when the cylinder paused state is

det ect ed byvalsésdofayie cyldeler, patislso lipeariyecatrodethe higt ateeuné.esoghat it heossiblg ioe i s
driven in the cylinder paused driving state. 2. A control device for a
hybri d vehi gbrtrot et @mbontcdfatdoviry evegredml te@boltrelaht ambuntddregemeratiohi bi t s
the cylinder paused driving when the negative pressure in the brake naster

power cylinder ex¢RefSmBer S &S, WhicHam BE uddIPoOP &S finddr'PaaANE bpération,
pressure. 3. A control devicé for a hybrid vehicle according to claim1,

wherei n the, cyli.nder ause t ] ined by closing both of the air
i nt ake val v& gkhnyegbgg aﬂ%ﬁmégﬁéz;@%ﬁgéggh cylinder. 51 4. A control
device for a hybrid vehicle according to claim1, wherein the cylinder
pausingf%peration by said cylinder pause state determ nation device is to

pause all cylinders. 5. A control device for a hybrid vehicle according to
claim1l1, wherein the nunber of <cylinders which enter in the cylinder
pausi ng operation is nore than one-half of all cylinders. 6. A control

device for a hybrid vehicle according to claim1, wherein said cylinder
pausi ng operation is performed by closing both air intake valve and the
exhaust valve of each cylinder by each hydraulic-type variable val ve
timng nmechani sns, and the oil 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 claiml, wherein said cylinder paused state is
attained by closing one of the air intake valve and the exhaust val ve of
each cylinder. 8 A control device for a hybrid vehicle according to claim
1, wherein, when an anomalous state is g tected in at |east one of said
oil control devices or said variable vatve timng nmechanisns, said contro
device stops fuel sug?!y for cylinders connected to the anomal ous oi
control deWba ipelairned homal ous vari abl e val ve tining mechanism 5

1. A control device for a hybrid vehicle having an engine and a motor as driving
sources of the vehicle, the motor stops assisting the output of the engine when the
vehicle is decelerating, and said motor generates energy by regeneration braking
depending upon the deceleration state, and said engine is a cylinder pause-type engine
5 and which is capable of switching between the all-cylinder driving state, in which all of
the cylinders are operating, and a cylinder paused driving state, in which at least one
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.
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4. A control device for a hybrid vehicle according to claim 1, wherein the cylinder
pausing operation by said cylinder pause state determination device is to pause all

cylinders.

5. A control device for a hybrid vehicle according to claim 1, wherein the number of
cylinders which enter in the cylinder pausing operation is more than one-half of all

cylinders,

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 oil
pressure control device for supplying the oil pressure to said variable valve timing
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 cylinder.

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.



