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1. 

PORTABLE COMPUTER WITH DOCKING 
STATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of Korean Patent 
Application No. 2004-01.04892, filed on Dec. 13, 2004 in the 
Korean Intellectual Property Office, the disclosure of which 
is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present general inventive concept relates to a portable 

computer system, and more particularly, to a portable com 
puter system having a computer body and a docking station 
detachably attached to the computer body. 

2. Description of the Related Art 
Generally a portable computer comprises a display unit 

forming a picture thereon, and a computer body Supporting 
the display unit, on which various hardware units are 
mounted. Recently, the portable computer is provided with 
a docking station connectable to and detachable from the 
computer body whereby the portable computer can have 
various functions like a desktop computer. 
The docking station includes a hardware frame and a 

series of interfaces for electric connection whereby the 
portable computer is capable of providing various functions 
like the desktop computer. These interfaces allow the com 
puter body to communicate with auxiliary storage devices, 
such as a CD-ROM drive or a backup drive mounted on the 
docking station, and a local printer. 
A conventional portable computer having a docking sta 

tion is disclosed in Korean Patent First Publication No. 
10-2002-0030570. The conventional portable computer 
comprises a computer body formed with an opening on one 
side thereof opposite to a connector of a docking station and 
having a main board, a peripheral component interface (PCI) 
slot mounted on the main board adjacent to the opening, and 
a docking connector detachably mounted on the PCI slot to 
be connected to the connector of the docking station. 

The conventional portable computer is capable of making 
the computer body slimmer by providing the docking station 
which can be electrically connected to the computer body. 

However, this conventional portable computer generates a 
large amount of heat from hardware units mounted on the 
computer body during operation. In this regard, if the 
docking station is mounted on the computer body, it is 
difficult to discharge the heat generated from the computer 
body. Taking this into consideration, it is necessary to 
improve a configuration of the portable computer so that the 
heat generated from the computer body can be discharged 
through the docking station. 

SUMMARY OF THE INVENTION 

The present general inventive concept provides a portable 
computer system capable of discharging heat generated from 
a computer body through a docking station. 

Additional aspects and/or advantages of the present gen 
eral inventive concept will be set forth in part in the 
description which follows and, in part, will be obvious from 
the description, or may be learned by practice of the present 
general inventive concept. 
The foregoing and/or other aspects of the present general 

inventive concept may be achieved by providing a portable 
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2 
computer system having a computer body and a display unit 
coupled to the computer body, the portable computer system 
comprising a docking station to be connectable to and 
disconnectable from the computer body, a heat discharging 
member provided on the computer body to cool a heat 
generating component mounted on the computer body, at 
least one first heat transmission member provided on the 
computer body to be connected to the heat discharging 
member so as to be contactable with the docking station, and 
at least one second heat transmission member provided on 
the docking station to be contactable with the first heat 
transmission member and to discharge heat from the com 
puter body. 
The portable computer system may further comprise a 

docking shield provided on the docking station and made of 
a material having thermal conduction, wherein the second 
heat transmission member is coupled to the docking shield. 
The heat discharging member may comprises a heat pipe 

connected to the heat generating component of the computer 
body, and a heat sink connected to the heat pipe and cooling 
the heat pipe, and the first heat transmission member is 
connected to at least one of the heat pipe and the heat sink. 
The portable computer system may further comprise a 

body shield made of a conductive material to shield elec 
tromagnetic waves generated from the computer body. 
The portable computer system may further comprise a 

passing unit provided on the body shield, and through which 
the first heat transmission member is allowed to pass without 
contacting the body shield. 
The portable computer system may further comprises at 

least one first contact member provided outside the com 
puter body, connected to the body shield, and coupled to the 
docking station, and at least one second contact member 
provided on the docking station to be in contact with the first 
contact member, which is connected to the docking shield. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and/or other aspects and advantages of the present 
general inventive concept will become apparent and more 
readily appreciated from the following description of the 
embodiments, taken in conjunction with the accompanying 
drawings of which: 

FIG. 1 is an exploded perspective view illustrating a 
portable computer system having a computer body and a 
docking station according to an embodiment of the present 
general inventive concept; 

FIG. 2 is a sectional view illustrating a partial connection 
of the computer body and the docking station of FIG. 1; 

FIG. 3 is an exploded perspective view illustrating a 
portable computer system having a computer body and a 
docking station according to an embodiment of the present 
general inventive concept; and 

FIG. 4 is a sectional view illustrating a partial connection 
of the computer body and the docking station of FIG. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Reference will now be made in detail to the embodiments 
of the present general inventive concept, examples of which 
are illustrated in the accompanying drawings, wherein like 
reference numerals refer to the like elements throughout. 
The embodiments are described below in order to explain 
the present general inventive concept by referring to the 
figures. 
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FIG. 1 is an exploded perspective view illustrating a 
portable computer system 1 having a computer body 10 and 
a docking station 40 according to an embodiment of the 
present general inventive concept, and FIG. 2 is a sectional 
view illustrating a partial connection of the portable body 10 
and the docking station 40 of FIG.1. As illustrated in FIGS. 
1 and 2, the portable computer system 1 comprises the 
computer body 10 having a display unit 5 to receive a picture 
signal generated and inputted from the computer body 5 and 
to output an image corresponding to the received picture 
signal thereon, the docking station 40 to be connectable to 
and detachable from the computer body 10, a heat discharg 
ing member 24 provided on the computer body 10 to cool a 
heat generating component 23 mounted on the computer 
body 10, at least one first heat transmitting member 31 
connected to the heat discharging member 24 and provided 
on the computer body 1 to be in contact with the docking 
station 40, and at least one second heat transmitting member 
51 provided on the docking station 40 to be in contact with 
the first heat transmitting member 31, thereby discharging 
heat generated from the computer body 10. 

The computer body 10 includes a body casing 11 defining 
an external appearance thereof, an input unit (not shown), 
Such as a keyboard, provided on a top of the body casing 11 
to allow a user to input data or the like, and a heat generating 
component 23, Such as a central processing unit (CPU), 
mounted on a circuit board 21 within the body casing 11 to 
generate the heat at a high temperature. On the computer 
body 10 is provided a body shield 17 capable of shielding 
electromagnetic waves generated from one or more compo 
nents disposed inside of the computer body 10. 
On the body casing 11 are provided a body connector 13 

connected to a docking connector 43 provided on the 
docking station 40 to be described later, and a hook coupling 
unit 15 connected to and disconnected from a hook 45 
provided on the docking station 40 to be described later. 

The body connector 13 is provided with an IEEE1394 
interface mechanism so that the body connector 13 con 
nected to the docking connector 43 of the docking station 40 
can transmit power and data to the docking station 40 from 
the computer body 10 or the docking station 40. However, 
the body connector 13 is not limited to the IEEE 1394 
interface mechanism and may be provided with other kinds 
of interfaces, for example, a USB interface mechanism. 
The body shield 17 may have a shape of a plate between 

the body casing 11 and one or more electronic components, 
such as the CPU, provided on the body casing 11, so as to 
shield electromagnetic waves generated from the electronic 
components. On the body shield 17 is provided a passing 
unit 18 through which the first heat transmitting member 31 
passes. The passing unit 18 is large enough to provide a gap 
between the body shield 17 and the at least one first heat 
transmitting member 31, so that the body shield 17 is not in 
contact with the first heat transmitting member 31. Accord 
ing to this structure of heat transmission from the first heat 
transmitting member 31 to the main body shield 17 can be 
prevented because the first heat transmitting member 31 is 
not connected to the body shield 17 but the first heat 
transmission member 31. 

The heat discharging member 24 includes a heat pipe 27 
connected to the heat generating component 23, and a heat 
sink 25 connected to the heat pipe 27, thereby cooling the 
heat pipe 27. The heat discharging member 24 may further 
include a cooling fan (not shown) mounted on the heat sink 
25, thereby forcibly cool the heat sink 25. The heat sink 25 
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4 
and the heat pipe 27 may constitute a heat transferring unit 
to transfer the heat outside the one or more electronic 
components. 
The heat pipe 27 is made by inserting liquid, Such as water 

or alcohol, within a pipe formed of a material. Such as 
copper, having high thermal conduction, and sealing up both 
ends thereof. One side of the heat pipe 27 is connected to the 
at least one heat generating component 23 and the other side 
thereof is connected to the heat sink 25 whereby the heat 
generated from the heat generating component 23 is dis 
charged toward the heat sink 25, thereby cooling the heat 
generating component 23. The one side of the heat pipe 27 
is attached to the heat generating component 23 by an 
adhesive pad 29 made of a material having high thermal 
conduction. However, the one side of the heat pipe 27 may 
be coupled to the heat generating component 23 by a 
different coupling unit, such as the adhesive pad 29. 
The first heat transmission member 31 may be connected 

to at least one of the heat pipe 27 and the heat sink 25. 
Although FIGS. 1 and 2 illustrate the first heat transmission 
member 31 connected to the heat sink 25 and projected 
externally from the body casing 11 so as to be in contact with 
the second heat transmission member 51, the present inven 
tive concept is not limited thereto. As illustrated in FIG. 1, 
the portable computer system may comprise a plurality of 
first heat transmission members 31 which correspond to heat 
generating components 23 to transfer the heat to an outside 
of the outer body 10, and are made of such a material having 
high thermal conduction. 
The docking station 40 comprises a docking casing 41 

defining an external appearance of the docking station 40, a 
docking connector 43 provided on the docking casing 41 to 
be connected to the body connector 13 of the computer body 
10, a hook 45 provided on the docking casing 41 to be 
connected to and disconnected from the hook coupling unit 
15 of the computer body 10, and a disconnection button 46 
connected to the hook 45 so as to allow the hook 45 to be 
disconnected from the hook coupling unit 15 of the com 
puter body 10. 

Accordingly, the docking station 40 can be connected to 
the computer body 10 by coupling the hook 45 to the hook 
coupling unit 15 of the computer body 10, and be discon 
nected from the computer body 10 by pressing the discon 
nection button 46 of the docking station 40 to disconnect the 
hook 45 from the hook coupling unit 15 of the computer 
body 10. On the docking station 40 is provided a docking 
shield 47 between the docking casing 41 and a circuit unit 
(not shown). 
The docking shield 47 is coupled to the second heat 

transmission unit 51 to receive the heat transmitted from the 
second heat transmission unit 51. The docking shield 47 may 
have a shape of a plate made of a material having high 
thermal conduction so as to easily discharge the heat trans 
mitted from the second heat transmission member 51 outside 
the docking station 40. The docking shield 47 is provided 
between electronic components and the docking casing 41 to 
shield electromagnetic waves generated from electronic 
components provided within the docking station 40. 
The second heat transmission member 51 is projected 

externally from the docking casing 41 so as to be contactable 
with the first heat transmission member 31. The docking 
station 40 may have a plurality of second heat transmission 
members 51, as shown in FIG. 1, which correspond to the 
first heat transmitting members 31 and are made of a 
material having high thermal conduction. 

Petitioners - Exhibit 1035, page 8



US 7,342,783 B2 
5 

With this configuration, an operation of the portable 
computer 1 according to the embodiment of the present 
general inventive concept will be described. 
The computer body 10 is connected to the docking station 

40, and the first heat transmission member 31 provided on 
the computer body 10 is in contact with the second heat 
transmission member 51 provided on the docking station 40. 
As the computer body 10 is operated, the heat generating 
component 23 within the computer body 10 generates heat, 
and the heat is cooled through the heat discharging member 
24. At this time, the heat generated inside the computer body 
10 may be cooled by the heat discharging member 24 or by 
allowing the heat to be discharged to the docking shield 47 
through the first heat transmission member 31 and the 
second heat transmission member 51 connected to the heat 
discharging member 24. 
As described above, the portable computer system 1 

according to this embodiment of the present general inven 
tive concept can discharge the heat generated in the com 
puter body 10 through the docking station 40, thereby 
improving a cooling efficiency of the computer body 10. 

FIG. 3 is an exploded perspective view illustrating a 
portable computer system 101 having a computer body 110 
and a docking station 140 according to an embodiment of the 
present general inventive concept, and FIG. 4 is a sectional 
view illustrating a partial connection of the computer body 
110 and the docking station 140 of FIG. 3. As illustrated in 
FIGS. 3 and 4, the portable computer system 101 is different 
from the portable computer system 1 of FIG. 1 in that the 
portable computer system 101 further comprises at least one 
first contact member 35 provided on the computer body 110. 
and a second contact member 55 provided on the docking 
station 140 to thereby be in contact with the first contact 
member 35. The computer body 110 and the docking station 
140 may have one or more holes through which the at least 
one first contact member 35 and the at least one second 
contact member 55 protrude from the computer body 110 
and the docking station 140, respectively, as shown in FIGS. 
3 and 4. 

The first contact member 35 is connected to the body 
shield 17, and is projected externally from the body casing 
11 to thereby be contactable with the second contact member 
140. As illustrated in FIG. 3, the portable computer system 
101 may have a plurality of first contact members 35 made 
of a material having high conduction. 
The second contact member 55 is connected to the 

docking shield 47 and is projected externally from the 
docking station 41 to thereby be in contact with the first 
contact member 35. 
As illustrated in FIG. 3, the portable computer system 101 

may have a plurality of second contact member 55 which 
correspond to the plurality of second contact members 35 
and are made of a material having high conduction. 

Since the portable computer system 101 illustrated in 
FIGS. 3 and 4 are similar in configuration to the portable 
computer system 1 of FIGS. 1 and 2, detail descriptions of 
the portable computer system 101 will be omitted. 

With this configuration, a potential difference between the 
body shield 17 and the docking shield 47 is removed by 
contacting the first contact member 35 provided on the body 
casing 11 with the second contact member 140 provided on 
the docking station 41, thereby extending an effect of 
shielding electromagnetic waves of the body shield 17 and 
the docking shield 47. 
As described above, the portable computer system 101 

can enhance electro-magnetic compatibility (EMC) by elec 
trically connecting the body shield 17 and the docking shield 
47 to thereby extend the electromagnetic wave shielding 
effect. 
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6 
As described above, according to the present general 

inventive concept, a portable computer is capable of enhanc 
ing a cooling efficiency of the computer body since the heat 
generated from the computer body can be discharged 
through the docking station. 

Further, a portable computer is capable of enhancing 
EMC by electrically connecting the body shield and the 
docking shield to thereby increase the electromagnetic wave 
shielding effect. 

Although a few embodiments of the present general 
inventive concept have been shown and described, it will be 
appreciated by those skilled in the art that changes may be 
made in these embodiments without departing from the 
principles and spirit of the general inventive concept, the 
scope of which is defined in the appended claims and their 
equivalents. 
What is claimed is: 
1. A portable computer system having a computer body 

and a display unit coupled to the computer body, the portable 
computer system comprising: 

a docking station to be connectable to and disconnectable 
from the computer body; 

a heat discharging member provided on the computer 
body to cool a heat generating component mounted on 
the computer body; 

a docking shield provided on the docking station and 
including a material having thermal conduction; 

at least one first heat transmission member provided on 
the computer body to be connected to the heat dis 
charging member and to be connected with the docking 
station; and 

at least one second heat transmission member coupled to 
the docking shield to be in contact with the first heat 
transmission member to discharge the heat from the 
computer body. 

2. The portable computer system according to claim 1, 
wherein: 

the heat discharging member comprises a heat pipe con 
nected to the heat generating component of the com 
puter body, and a heat sink connected to the heat pipe 
and cooling the heat pipe; and 

the first heat transmission member is connected to at least 
one of the heat pipe and the heat sink. 

3. The portable computer system according to claim 1, 
wherein: 

the heat discharging member comprises a heat pipe con 
nected to the heat generating component of the com 
puter body, and a heat sink connected to the heat pipe 
and cooling the heat pipe; and 

the first heat transmission member is connected to at least 
one of the heat pipe and the heat sink. 

4. The portable computer system according to claim 1, 
further comprising: 

a body shield made of a conductive material and to shield 
electromagnetic waves generated from the computer 
body. 

5. The portable computer system according to claim 4. 
wherein the body shield comprises a passing unit provided 
thereon, and the first heat transmission member is allowed to 
pass through the passing unit without contacting the body 
shield. 

6. The portable computer system according to claim 5. 
further comprising: 

at least one first contact member provided outside the 
computer body, connected to the body shield and 
coupled to the docking station; and 

at least one second contact member provided on the 
docking station to be in contact with the first contact 
member, which is connected to the docking shield. 
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7. The portable computer system according to claim 4. 
further comprising: 

at least one first contact member provided outside the 
computer body, connected to the body shield and 
coupled to the docking station; and 5 

at least one second contact member provided on the 
docking station to be in contact with the first contact 
member, which is connected to the docking shield. 

8. A portable computer body useable with a portable 
computer system, comprising: 10 

a heat generating component to generate heat; 
a heat transferring unit in heat conducting relationship 

with the heat from the generating component; 
a body casing to accommodate the heat generating com 

ponent and the heat transferring unit, and having a 15 
plurality of passing units formed thereon to communi 
cate with an outside of the body casing; and 

a plurality of heat transmitting members formed on the 
heat transferring unit and respectively disposed in the 
passing units to distribute the heat to the outside of the 
body casing at multiple locations thereon. 

9. The portable computer body according to claim 8. 
wherein the heat transmitting members include a first por 
tion connected to the heat transferring unit and disposed 
inside of the body casing, and a second portion extended as 
from the first portion to protrude toward the outside of the 
body casing through the corresponding one of the passing 
units. 

10. The portable computer body according to claim 8, 
wherein the passing units each forms a a with the corre- 30 
sponding one of the heat transmitting members, and the heat 
is transmitted through the gap and the corresponding one of 
the heat transmitting members. 

11. The portable computer body according to claim 8, 
wherein the passing units are removed from contact with the 35 
at least one heat transmitting member. 

12. The portable computer body according to claim 8, 
wherein the heat transferring unit and the heat transmitting 
members are made in a single body. 

13. A portable computer system, comprising: 40 
a computer body having a display unit, the computer body 

comprising: 
a circuit board having a heat generating component 
mounted thereon to generate heat; 

a heat transferring unit to transfer the heat from the 
generating component; 

a body casing to accommodate the circuit board and the 
heat transferring unit; 

a body shield disposed between the circuit board and 
the body casing to shield an electromagnetic wave 
generating from the circuit board; 

a first passing unit and a second passing unit respec 
tively formed on the body casing to provide a 
passage between an inside and an outside of the 
computer body; 

at least one contact member formed on the body shield 
and disposed in the second passing unit; and 

at least one heat transmitting member formed on the 
heat transferring unit and disposed in the passing unit 60 
to transmit the heat to the outside of the computer 
body. 

14. The portable computer system according to claim 13, 
wherein the at least one heat transmitting unit protrudes 
from the body casing toward an outside of the body casing. 65 

15. The portable computer system according to claim 13, 
wherein the computer body further comprises a connector 
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connected to the circuit board to be connected to an external 
device, and the at least one contact member is disposed 
adjacent to the connector. 

16. The portable computer system according to claim 15, 
wherein the second passing unit is disposed adjacent to the 
COnnectOr. 

17. The portable computer system according to claim 15, 
wherein the first passing unit is spaced-apart from connector 
by a first distance, and the second passing unit is spaced 
apart from the connector by a second distance. 

18. The portable computer system according to claim 13, 
wherein the at least one contact member protrudes from the 
body casing toward an outside of the body casing. 

19. The portable computer system according to claim 13, 
wherein the at least one contact member protrudes from the 
body casing toward an outside of the body casing. 

20. The portable computer system according to claim 13, 
further comprising: 

a docking station comprising a docking shield, a docking 
casing to face the body casing of the computer body, a 
hole formed on the docking casing, and at least one 
second heat transmitting member formed on the dock 
ing shield and disposed in the hole to be in contact with 
the at least one heat transmitting member to transmit 
the heat between the computer body and the docking 
station. 

21. The portable computer system according to claim 20, 
wherein the docking station further comprises: 

a second hole formed on the docking casing; and 
at least one second contact member formed on the dock 

ing shield and disposed in the second hole to contact the 
at least one contact member so that the body shield and 
the docking shield can be electrically connected. 

22. The portable computer system according to claim 13, 
further comprising: 

a docking station comprising a docking shield, a docking 
casing to face the body casing of the computer body, a 
hole formed on the docking casing, and at least one 
second heat transmitting member formed on the dock 
ing shield and disposed in the hold to be in contact with 
the at least one heat transmitting member. 

23. The portable computer system according to claim 22, 
wherein: 

the computer body further comprises: 
a second passing unit formed on the body casing, and 
at least one contact member formed on the body shield 

and disposed in the second passing unit; and 
the docking station further comprises: 

a second hole formed on the docking casing, and 
at least one second contact member formed on the 

docking shield and disposed in the second hole to 
contact the at least one contact member so as to 
control a potential difference between the body 
shield and the docking shield. 

24. A portable computer system comprising: 
a computer body to house at least one heat generating 

element therein; 
a docking station to electrically couple to the computer 

body; 
a body shield in the computer body to inhibit electromag 

netic radiation generated therein; 
a docking shield in the docking station to inhibit electro 

magnetic radiation generated therein; and 
a heat dissipation system to conduct heat from the heat 

generating element in the computer body and to dissi 
pate the heat in the docking station. 

k k k k k 
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