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(57) ABSTRACT 
An apparatus and method for controlling a clutch of a hybrid 
vehicle are provided. The method includes: setting, by a 
controller, a limited torque to a motor torque and comparing 
an input speed of the transmission and a minimum speed of 
the engine when converting from an EV driving mode to an 
HEV driving mode. The controller is configured to start the 
engine when the input speed of the transmission is equal to 
or greater than a minimum threshold point and is equal to or 
less than a minimum speed of the engine. Further, the 
method includes increasing the motor torque to exceed the 
preset limited torque, coupling the first clutch when the 
engine speed and a motor speed are synchronized, and 
coupling the second clutch when the input speed of the 
transmission exceeds the minimum speed of the engine by 
the controller. 
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APPARATUS AND METHOD FOR 
CONTROLLING CLUTCH OF HYBRD 

VEHICLE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims priority to and the benefit of 
Korean Patent Application No. 10-2014-0067185 filed on 
Jun. 2, 2014, the entire contents of which are incorporated 
herein by reference. 

BACKGROUND 

(a) Field of the Invention 
The present invention relates to an apparatus and method 

for controlling a clutch within a hybrid vehicle, and more 
particularly, the present invention relates to an apparatus and 
method for controlling a clutch within a hybrid vehicle that 
sets a limited torque to the motor torque and converts a mode 
of the hybrid vehicle using a slip of a Dual Clutch Trans 
mission (DCT), when converting a driving mode of the 
hybrid vehicle, which a DCT is mounted within, from an 
Electric Vehicle (EV) driving mode to a Hybrid Electric 
Vehicle (HEV) driving mode. 

(b) Description of the Related Art 
A hybrid vehicle is a vehicle that uses two or more 

different types of power sources. Generally, the hybrid 
vehicle is driven by an engine that obtains a driving torque 
by burning fuel and a motor that obtains a driving torque 
from battery power. A hybrid vehicle may be formed in 
various structures that use an engine and an electric motor as 
a power source. A vehicle that uses an electric motor to 
directly transfer engine mechanical power to a wheel and is 
operated using power from a battery is called a parallel 
hybrid vehicle. Further, a vehicle that drives an electric 
motor or charges electric power to a battery by converting 
engine mechanical power to electrical power using a gen 
erator is called a series hybrid vehicle. Within the parallel 
hybrid vehicle, an engine and a motor may be connected by 
an engine clutch, a DCT may be connected to a shaft of the 
engine and the motor, and a transmission may be connected 
to the DCT. 
A major driving mode of the hybrid vehicle includes an 

EV mode, in which an engine clutch is uncoupled and is only 
driven with a motor, an HEV mode, that drives an engine 
and a motor together coupled with the engine clutch, and a 
slip driving mode, that may not completely couple the 
engine clutch within the HEV mode and that transfers an 
engine torque when rotation speeds of the engine and the 
motor are different. Particularly, conversion between an EV 
mode and an HEV mode is a major function of the hybrid 
vehicle and may have an influence on driving performance, 
fuel consumption, and power performance of the hybrid 
vehicle. 
When a hybrid vehicle starts, a motor is driven by power 

charged within a battery and a driving torque generated 
within the motor. Further, a DCT is completely coupled 
within the hybrid vehicle to transfer power to a driving shaft. 
However, to convert from an EV mode, when a motor and 
a DCT are coupled, to an HEV mode, a coupling force of the 
DCT is reduced to generate slip of the DCT and acceleration 
linearity (e.g., acceleration adjusts linearly) may decrease. 
Further, acceleration linearity may even decrease when a 
motor and an engine synchronize and a wheel torque 
decreases. 
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2 
The above information disclosed in this section is merely 

for enhancement of understanding of the background of the 
invention and therefore it may contain information that does 
not form the prior art that is already known in this country 
to a person of ordinary skill in the art. 

SUMMARY 

The present invention provides an apparatus and method 
that controls a clutch of a hybrid vehicle by setting a limited 
torque to the motor torque and converting a hybrid vehicle 
mode that uses slip of a DCT, when converting a hybrid 
vehicle driving mode from an EV driving mode to an HEV 
driving mode. 
An exemplary embodiment of the present invention pro 

vides a method for controlling a clutch of a hybrid vehicle. 
The hybrid vehicle may include a motor selectively con 
nected to a transmission via a second clutch and an engine. 
Further, the engine may be selectively connected to the 
motor via a first clutch. The method may include: limiting an 
output of a motor torque; comparing an input speed of the 
transmission and a minimum speed of the engine when 
converting from an EV driving mode to an HEV driving 
mode; starting the engine when the input speed of the 
transmission is equal to or greater than a minimum threshold 
point and is equal to or less than a minimum speed of the 
engine; increasing the motor torque to exceed the preset 
limited torque; coupling the first clutch when the engine 
speed and a motor speed are synchronized; and coupling the 
second clutch when the input speed of the transmission 
exceeds the minimum speed of the engine. The starting of 
the engine may further include reducing a coupling force of 
the second clutch to generate slip. 
The method may further include: releasing the second 

clutch when the input speed of the transmission is less than 
a minimum threshold point, coupling the first clutch, and 
starting the engine; and generating slip of the second clutch. 
Further, the method may also include starting the engine 
when coupling of the second clutch is maintained and the 
input speed of the transmission exceeds (e.g., is greater than) 
a minimum speed of the engine. The motor may be config 
ured to use a motor torque up to the limited torque within an 
EV driving mode. 

Another exemplary embodiment of the present invention 
provides a clutch control apparatus for a hybrid vehicle, that 
may include: a first clutch that may selectively connect a 
motor and an engine; a second clutch that may selectively 
connect the motor and a transmission; and a controller 
configured to operate the first clutch and the second clutch, 
set a limited torque for the motor torque during EV driving; 
and adjust the motor to output a limited torque or less. 

Further, the controller may be configured to generate slip 
of the second clutch, when mode converting from an EV 
driving mode to an HEV driving mode, and synchronize a 
speed of the motor and a speed of the transmission. Fur 
thermore, the controller may be configured to use a motor 
torque exceeding the preset limited torque when an input 
speed of the transmission is equal to or greater than a 
minimum threshold point and is equal to or less than a 
minimum engine speed. 

In addition, the controller may be configured to increase 
a speed of the motor using a motor torque that exceeds (e.g., 
is greater than) the preset limited torque, and couple the first 
clutch when an engine speed and a motor speed are syn 
chronized. The controller may also be configured to release 
coupling of the second clutch, couple the first clutch, and 
start the engine to generate slip of the second clutch when 
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converting from EV driving to HEV driving and when an 
input speed of the transmission is less than a minimum 
threshold point. 

The controller may further be configured to start the 
engine when coupling of the second clutch is maintained 
when converting from EV driving to HEV driving and an 
input speed of the transmission exceeds a minimum speed of 
the engine. In addition, the controller may be configured to 
couple the first clutch when an engine speed and a motor 
speed are synchronized. 
As described above, according to an exemplary embodi 

ment of the present invention, when a hybrid vehicle driving 
mode is converted from an EV mode to an HEV mode using 
slip of a DCT, vehicle production cost may decrease and fuel 
consumption may improve. Further, by setting a limited 
torque, a motor and an engine may be synchronized without 
Substantially reducing torque of a DCT, and acceleration 
linearity may be increased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other features of the present invention will 
now be described in detail with reference to certain exem 
plary embodiments thereof illustrated in the accompanying 
drawings which are given herein below by way of illustra 
tion only, and thus are not limitative of the present invention, 
and wherein: 

FIG. 1 is an exemplary block diagram illustrating a 
configuration of a clutch control apparatus of a hybrid 
vehicle according to an exemplary embodiment of the 
present invention; 

FIG. 2 is an exemplary flowchart illustrating a method of 
controlling a clutch of a hybrid vehicle according to an 
exemplary embodiment of the present invention; 

FIG. 3 is an exemplary graph illustrating a relationship 
between speed and torque, and a clutch coupling force 
relative to time, when a driving mode is converted in a 
conventional hybrid vehicle; and 

FIG. 4 is an exemplary graph illustrating a relationship 
between speed and torque, and clutch coupling force relative 
to time, when a hybrid vehicle driving mode is converted 
according to an exemplary embodiment of the present 
invention. 

DETAILED DESCRIPTION 

It is understood that the term “vehicle' or “vehicular” or 
other similar term as used herein is inclusive of motor 
vehicles in general Such as passenger automobiles including 
sports utility vehicles (SUV), buses, trucks, various com 
mercial vehicles, watercraft including a variety of boats and 
ships, aircraft, and the like, and includes hybrid vehicles, 
electric vehicles, plug-in hybrid electric Vehicles, hydrogen 
powered vehicles and other alternative fuel vehicles (e.g. 
fuels derived from resources other than petroleum). As 
referred to herein, a hybrid vehicle is a vehicle that has two 
or more sources of power, for example both gasoline 
powered and electric-powered vehicles. 

Although exemplary embodiment is described as using a 
plurality of units to perform the exemplary process, it is 
understood that the exemplary processes may also be per 
formed by one or plurality of modules. Additionally, it is 
understood that the term controller/control unit refers to a 
hardware device that includes a memory and a processor. 
The memory is configured to store the modules and the 
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4 
processor is specifically configured to execute said modules 
to perform one or more processes which are described 
further below. 

Furthermore, control logic of the present invention may 
be embodied as non-transitory computer readable media on 
a computer readable medium containing executable program 
instructions executed by a processor, controller/control unit 
or the like. Examples of the computer readable mediums 
include, but are not limited to, ROM, RAM, compact disc 
(CD)-ROMs, magnetic tapes, floppy disks, flash drives, 
Smart cards and optical data storage devices. The computer 
readable recording medium can also be distributed in net 
work coupled computer systems so that the computer read 
able media is stored and executed in a distributed fashion, 
e.g., by a telematics server or a Controller Area Network 
(CAN). 
The terminology used herein is for the purpose of describ 

ing particular embodiments only and is not intended to be 
limiting of the invention. As used herein, the singular forms 
“a”, “an and “the are intended to include the plural forms 
as well, unless the context clearly indicates otherwise. It will 
be further understood that the terms “comprises” and/or 
“comprising,” when used in this specification, specify the 
presence of stated features, integers, steps, operations, ele 
ments, and/or components, but do not preclude the presence 
or addition of one or more other features, integers, steps, 
operations, elements, components, and/or groups thereof. As 
used herein, the term “and/or” includes any and all combi 
nations of one or more of the associated listed items. 

Unless specifically stated or obvious from context, as 
used herein, the term “about is understood as within a range 
of normal tolerance in the art, for example within 2 standard 
deviations of the mean. “About can be understood as within 
10%, 9%, 8%, 7%, 6%. 5%, 4%, 3%, 2%, 1%, 0.5%, 0.1%, 
0.05%, or 0.01% of the stated value. Unless otherwise clear 
from the context, all numerical values provided herein are 
modified by the term “about.” 

In the following detailed description, only exemplary 
embodiments of the present invention have been shown and 
described, simply by way of illustration. As those skilled in 
the art would realize, the exemplary embodiments may be 
modified in various different ways, all without departing 
from the spirit or scope of the present invention. Like 
reference numerals designate like elements throughout the 
specification. 
An exemplary embodiment of the present invention will 

hereinafter be described in detail with reference to the 
accompanying drawings. FIG. 1 is an exemplary block 
diagram illustrating a configuration of a clutch control 
apparatus of a hybrid vehicle according to an exemplary 
embodiment of the present invention. Referring to FIG. 1, a 
clutch control apparatus of a hybrid vehicle may include an 
engine 10, a Hybrid Starter Generator (HSG) 15, an engine 
clutch 20, a motor 30, a Dual Clutch Transmission (DCT) 
40, a transmission 50, and a controller 60. As shown in FIG. 
1, the engine 10 may be connected to the motor 30 via the 
engine clutch 20, which may be a first clutch, the DCT 4.0, 
which may be a second clutch, may be connected to a shaft 
of the engine 10 and the motor 30, and the transmission 50 
may be connected to the DCT 4.0. In the present specifica 
tion, the first clutch is the engine clutch 20 and the second 
clutch is the DCT 40, but the first clutch and the second 
clutch are not limited thereto. For example, the second 
clutch may be an Auto Manual Transmission (AMT). 
The HSG 15 may be configured to ignite fuel within a 

cylinder disposed within the engine 10 and may be con 
nected to the engine 10. The HSG 15 may be a motor 
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configured to start the engine 10. Further, when a surplus 
output occurs while the hybrid vehicle is running, the HSG 
15 may be a generator configured to charge a battery. The 
engine clutch 20 may be disposed between the engine 10 and 
the motor 30 and may be configured to receive a control 
signal from the controller 60, thereby selectively connecting 
the engine 10 and the motor 30 based on a hybrid vehicle 
driving mode. 

Within the DCT 40, a plurality of input gears may be 
dispersedly disposed within two input shafts, and a plurality 
of output gears may be gear coupled to the plurality of input 
gears, respectively, may be dispersedly disposed at two 
output shafts. Further, the DCT 4.0 may include a plurality of 
synchronizer mechanisms, and the plurality of synchronizer 
mechanisms may selectively connect one of a plurality of 
output gears and one of two output shafts. Furthermore, the 
DCT 4.0 may include two clutches. Each clutch may be 
configured to transfer power from a power source (e.g., an 
engine or a motor) to two input shafts. The clutch may be a 
dry or wet clutch. 

In general, the motor 30 may use power that is charged 
within a battery when initially started and a driving torque 
that may be generated within the motor 30. The DCT 4.0 may 
be completely coupled to transfer power to a driving shaft. 
The Sum of a motor output torque and an engine output 
torque, that may be determined based on coupling and 
release of the engine clutch 20, may be supplied as an input 
torque. Further, a random transmission level may be selected 
based on a vehicle speed and a driving condition to allow the 
transmission 50 to be configured to output a driving force to 
a driving wheel to maintain operation of the vehicle. 
The controller 60 may be configured to Switch a connec 

tion of the engine clutch 20 and the DCT 40 by outputting 
a control signal. In addition, the controller 60 may be 
configured to adjust a clutch within a hybrid vehicle using 
cooperative control between several controllers that are 
disposed within a hybrid vehicle. For example, a Hybrid 
Control Unit (HCU), which may be a superordinate control 
ler, an Engine Control Unit (ECU) that may be configured to 
operate an entire engine operation, a Motor Control Unit 
(MCU) that may be configured to operate a drive motor, and 
a Transmission Control Unit (TCU) that may be configured 
to execute a transmission may be used. Therefore, for 
convenience of description, in the present specification and 
claims, several controllers disposed within a hybrid vehicle 
are referred to as a controller 60. 
When the hybrid vehicle operates in an EV mode by 

setting a limited torque to a motor maximum torque, the 
controller 60 may be configured to execute the motor 30 to 
output a motor torque of a limited torque or less. Further, 
while the hybrid vehicle operates in an EV mode and 
converts to an HEV mode by generating slip of the DCT40, 
the controller 60 may further be configured to synchronize 
a speed of the motor 30 and a speed of the transmission 50. 
Accordingly, the controller 60 may be configured to com 
pare an input speed of the transmission and a minimum 
speed of the engine and determine coupling, slip, and release 
of the engine clutch 20 and the DCT 40 based on a value 
thereof. For such an object, the controller 60 may be 
implemented with at least one processor that uses a prede 
termined program, and the predetermined program may be 
programmed to perform each step of a method of controlling 
clutch slip of a hybrid vehicle according to an exemplary 
embodiment of the present invention. 

Hereinafter, a method of controlling a clutch of a hybrid 
vehicle according to an exemplary embodiment of the 
present invention will be described in detail with reference 
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6 
to FIGS. 2 to 4. FIG. 2 is an exemplary flowchart illustrating 
a method of controlling a clutch of a hybrid vehicle accord 
ing to an exemplary embodiment of the present invention. 
As shown in FIG. 2, a method of controlling a clutch of a 
hybrid vehicle may include setting a limited torque to a 
motor torque (S10), and determining whether conversion 
from an EV mode to an HEV mode is required (S20). When 
conversion from an EV mode to an HEV mode is required, 
the controller 60 may be configured to determine whether an 
input speed of the transmission 50 is less than a minimum 
threshold point (S30). 

Further, when an input speed of the transmission 50 is less 
than a minimum threshold point, the hybrid vehicle may be 
stopped. In other words, a battery charge amount (SOC) of 
the hybrid vehicle may be depleted, a battery output may be 
limited in a substantially low temperature state, the motor 30 
may have overheated, or the hybrid vehicle may have 
stopped while driving the motor 30 on a steep slope (e.g., 
substantially inclined) road. Therefore, in the present inven 
tion, an input speed of the transmission 50 may be less than 
a minimum threshold point, may include both when an input 
speed of the transmission 50 is about 0, and when an input 
speed of the transmission 50 is greater than about 0 but is 
less than a minimum threshold point that may be regarded as 
a hybrid vehicle has stopped. 
When an input speed of the transmission 50 is less than a 

minimum threshold point, the controller 60 may be config 
ured to release coupling of the DCT 4.0 (S32). The controller 
60 may further be configured to couple the engine clutch 20 
and start the engine 10 via the motor 30 or the HSG 15 
(S34). When an input speed of the transmission 50 is less 
than a minimum threshold point, operation of the motor 30 
may be impossible, and when the engine clutch 20 is 
coupled, the controller 60 may be configured to start the 
engine 10, which may directly transfer an engine driving 
torque to a driving shaft. Further, the controller 60 may be 
configured to generate slip of the DCT 4.0 (S36). When the 
engine 10 is initially started, Sufficient torque may not be 
developed within the engine 10 due to a substantially low 
speed of the engine 10. Therefore, the controller 60 may be 
configured to generate slip of the DCT40 to transfer a torque 
of the engine 10 to a driving shaft. Furthermore, the con 
troller 60 may be configured to determine whether an input 
speed of the transmission 50 exceeds a minimum speed of 
the engine (S38). When an input speed of the transmission 
50 exceeds a minimum speed of the engine, Sufficient torque 
may exist within the engine 10 and the controller 60 may be 
configured to couple the DCT 4.0 (S40). 
When an input speed of the transmission 50 is equal to or 

greater than a minimum threshold point S30, the controller 
60 may be configured to compare the input speed of the 
transmission 50 and a minimum speed of the engine (S50). 
When an input speed of the transmission 50 is greater than 
a minimum threshold point S30, the hybrid vehicle may be 
operated. Particularly, when the input speed of the transmis 
sion 50 exceeds a minimum speed of the engine at process 
S50, the hybrid vehicle may operate within a normal EV 
mode. Therefore, when coupling of the DCT 4.0 is main 
tained, the controller 60 may be configured to start the 
engine 10 and synchronize an engine speed with a motor 
speed (S52). 
When the controller 60 starts the engine 10 and increases 

an engine speed, the engine clutch 20 may not be coupled 
and thus an engine driving torque may not be transferred to 
a driving shaft. The controller 60 may be configured to 
determine an engine speed and a motor speed, and whether 
the engine speed and the motor speed are synchronized 
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(S54). When the engine speed and the motor speed are 
synchronized, the controller 60 may be configured to couple 
the engine clutch 20 (S56) and the hybrid vehicle may drive 
in an HEV mode. When the input speed of the transmission 
50 is equal to or less than a minimum speed of the engine, 
the controller 60 may be configured to start the engine 10 
and stand by in an idle state (S70). 
When an input speed of the transmission 50 is equal to or 

greater than a minimum threshold point and is equal to or 
less than a minimum speed of the engine at processes S30 
and S50, the process may continue at process S70. When the 
input speed of the transmission 50 is equal to or greater than 
a minimum threshold point and is equal to or less than a 
minimum speed of the engine, the hybrid vehicle may 
operate at a substantially low speed within an EV mode. 
Thereafter, the controller 60 may be configured to generate 
slip of the DCT 4.0 (S72), by reducing a coupling force of the 
DCT 40 to a present motor torque level. Since a limited 
torque may be set to the motor torque at step S10, only a 
limited torque or less may be output. 
When slip of the DCT40 occurs, the controller 60 may be 

configured to release the limited torque and increase the 
motor torque to exceed the limited torque (S74). Accord 
ingly, the controller 60 may be configured to operate the 
motor to output a maximum motor torque, which may 
rapidly increase a motor speed. Further, the controller 60 
may be configured to determine an engine speed and a motor 
speed and whether the engine speed is synchronized with the 
motor speed (S76). 
When the engine speed is synchronized with the motor 

speed, the controller 60 may be configured to couple the 
engine clutch 20 (S78). When the engine clutch 20 is 
coupled to the DCT 40, which may maintain a slip state, a 
vehicle speed of the hybrid vehicle may increase. The 
controller 60 may be configured to compare an input speed 
of the transmission 50 and a minimum speed of the engine 
(S80). When an input speed of the transmission 50 exceeds 
a minimum speed of the engine, the controller 60 may be 
configured to terminate a slip state of the DCT 40 and couple 
the DCT 40 to transfer a torque to a driving shaft (S82). 

FIG. 3 is an exemplary graph illustrating a relationship 
between a speed and a torque, and a clutch coupling force 
relative to time, when a driving mode is converted in a 
conventional hybrid vehicle, and FIG. 4 is an exemplary 
graph illustrating a relationship between a speed and a 
torque, and a clutch coupling force relative to time, when a 
driving mode of a hybrid vehicle is converted according to 
an exemplary embodiment of the present invention. As 
shown in FIG. 3, a coupling force (frictional force) of the 
DCT 4.0 may be reduced to a motor torque or less to generate 
slip of the DCT 4.0. In particular, within a slip state of the 
DCT40, when a motor speed is synchronized with an engine 
speed, the engine clutch 20 may be coupled. Accordingly, 
within a conventional hybrid vehicle, a coupling force of the 
DCT 4.0 may be further decreased to increase a speed of a 
motor, which may further decrease a wheel torque and 
acceleration linearity. 
As shown in FIG. 4, the hybrid vehicle according to an 

exemplary embodiment of the present invention may set a 
limited torque and adjust a motor to output a motor torque 
to a limited torque or less during EV driving. Therefore, slip 
of the DCT 4.0 may occur when reducing a coupling force of 
the DCT 40. Further, when a motor maximum torque 
exceeds a limited torque, a constant wheel torque may be 
maintained by releasing a limited torque. Within a hybrid 
vehicle according to an exemplary embodiment of the 
present invention, power performance based on a torque 
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8 
output not used by setting a limited torque may be obtained 
by advancing when an EV mode is converted to an HEV 
mode. 
As described above, according to an exemplary embodi 

ment of the present invention, by limiting an output of a 
motor torque, a torque of the DCT 4.0 may not be signifi 
cantly reduced and a motor and an engine may be synchro 
nized, and acceleration linearity may be improved by main 
taining a constant wheel torque. 

While this invention has been described in connection 
with what is presently considered to be exemplary embodi 
ments, it is to be understood that the invention is not limited 
to the exemplary embodiments. On the contrary, it is 
intended to cover various modifications and equivalent 
arrangements included within the spirit and scope of the 
appended claims. 
What is claimed is: 
1. A method of controlling a clutch of a hybrid vehicle 

comprising a motor selectively connected to a transmission 
through a second clutch and an engine selectively connected 
to the motor through a first clutch, the method comprising: 

limiting, by a controller, a maximum output of a motor 
torque in an Electric Vehicle (EV) driving mode to a 
preset torque; 

comparing, by the controller, an input speed of the trans 
mission and a minimum speed of the engine when 
converting from the EV driving mode to a Hybrid 
Electric Vehicle (HEV) driving mode: 

starting, by the controller, the engine when the input speed 
of the transmission is equal to or greater than a mini 
mum threshold point and is equal to or less than the 
minimum speed of the engine; 

generating, by the controller, slip of the second clutch by 
reducing a coupling force of the second clutch to the 
preset torque; 

increasing, by the controller, the motor torque to exceed 
the preset torque while generating the slip of the second 
clutch: 

coupling, by the controller, the first clutch when the 
engine speed and a motor speed are synchronized; and 

coupling, by the controller, the second clutch when the 
input speed of the transmission exceeds the minimum 
speed of the engine. 

2. The method of claim 1, further comprising: 
releasing, by the controller, the second clutch when the 

input speed of the transmission is less than the mini 
mum threshold point; 

coupling, by the controller, the first clutch and starting the 
engine; and 

generating, by the controller, slip of the second clutch. 
3. The method of claim 1, further comprising: 
starting, by the controller, the engine when coupling of the 

second clutch is maintained and the input speed of the 
transmission exceeds the minimum speed of the engine. 

4. The method of claim 1, wherein the motor is configured 
to use the motor torque up to the limited torque in the EV 
driving mode. 

5. The method of claim 1, further comprising: 
controlling, by the controller, the engine to maintain an 

idle state while generating the slip of the second clutch. 
6. The method of claim 1, wherein a wheel torque is 

constantly maintained while the slip of the second clutch is 
generated. 

7. A clutch control apparatus of a hybrid vehicle, the 
clutch control apparatus comprising: 

a first clutch that selectively connects a motor and an 
engine configured to generate power; 
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a second clutch that selectively connects the motor and a 
transmission; and 

a controller configured to: 
operate the first clutch and the second clutch, 
limit a maximum output of a motor torque in an Electric 

Vehicle (EV) driving mode to a preset torque; 
compare an input speed of the transmission and a 
minimum speed of the engine when converting from 
the EV driving mode to a Hybrid Electric Vehicle 
(HEV) driving mode; 

start the engine when the input speed of the transmis 
Sion is equal to or greater than a minimum threshold 
point and is equal to or less than the minimum speed 
of the engine; 

generate slip of the second clutch by reducing a cou 
pling force of the second clutch to the preset torque; 

increase the motor torque to exceed the preset torque 
while the slip of the second clutch is generated: 

couple the first clutch when the engine speed and a 
motor speed are synchronized; and 

couple the second clutch when the input speed of the 
transmission exceeds the minimum speed of the 
engine. 

8. The clutch control apparatus of claim 7, wherein the 
controller is further configured to: 

release the second clutch when the input speed of the 
transmission is less than the minimum threshold point; 

couple the first clutch and start the engine; and 
generate slip of the second clutch. 
9. The clutch control apparatus of claim 7, wherein the 

controller is further configured to: 
start the engine when coupling of the second clutch is 

maintained and the input speed of the transmission 
exceeds the minimum speed of the engine. 

10. A non-transitory computer readable medium contain 
ing program instructions executed by a processor or con 
troller, the computer readable medium comprising: 

program instructions that limit a maximum output of a 
motor torque in an Electric Vehicle (EV) driving mode 
to a preset torque; 
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10 
program instructions that compare an input speed of the 

transmission and a minimum speed of the engine when 
converting from the EV driving mode to a Hybrid 
Electric Vehicle (HEV) driving mode: 

program instructions that start the engine when the input 
speed of the transmission is equal to or greater than a 
minimum threshold point and is equal to or less than the 
minimum speed of the engine; 

program instructions that generate slip of the second 
clutch by reducing a coupling force of the second 
clutch: 

program instructions that increase the motor torque to 
exceed the preset torque while generating the slip of the 
second clutch: 

program instructions that couple the first clutch when the 
engine speed and a motor speed are synchronized; and 

program instructions that couple the second clutch when 
the input speed of the transmission exceeds the mini 
mum speed of the engine. 

11. The non-transitory computer readable medium of 
claim 10, wherein the program instructions that start the 
engine includes program instructions that generate slip by 
reducing a coupling force of the second clutch. 

12. The non-transitory computer readable medium of 
claim 10, further comprising: 

program instructions that release the second clutch when 
the input speed of the transmission is less than the 
minimum threshold point; 

program instructions that couple the first clutch and 
starting the engine; and 

program instructions that generate slip of the second 
clutch. 

13. The non-transitory computer readable medium of 
claim 10, further comprising program instructions that start 
the engine when coupling of the second clutch is maintained 
and the input speed of the transmission exceeds the mini 
mum speed of the engine. 


