
(19) United States 
US 2001 OOO1898A1 

(12) Patent Application Publication (10) Pub. No.: US 2001/0001898A1 
Lee et al. (43) Pub. Date: May 31, 2001 

(54) HEAT SINK AND METHOD FOR MAKING 
THE SAME 

(76) Inventors: Shun-Jung Lee, Taipei (TW); 
Hsieh-Kun Lee, Chung-Ho (TW) 

Correspondence Address: 
Wei Te (Jeseph) Chung 
Foxconn International, Inc. 
1650 Memorex Drive 
Santa Clara, CA 95050 (US) 

(21) Appl. No.: 09/751,553 

(22) Filed: Dec. 29, 2000 

Related U.S. Application Data 

(62) Division of application No. 09/414.220, filed on Oct. 
6, 1999. 

(30) Foreign Application Priority Data 

Dec. 15, 1998 (TW).......................................... 87120816 

Publication Classification 

(51) Int. Cl." ...................................................... B23P 15/26 
(52) U.S. Cl. .......................................................... 29/890.03 

(57) ABSTRACT 

A heat Sink includes a base plate and a plurality of heat 
dissipating fins upwardly extending from the base plate. 
Each fin includes a heat dissipating portion and a connecting 
portion integrated with the base plate by punching whereby 
concave Sections are left in the connecting portion. The fins 
can be formed in various shapes by Shearing and bending or 
by bending a metal sheet. A method for making a reliable 
heat Sink includes a preparing Step, a punching Step and a 
flattening Step. The preparing Step comprises manufacturing 
a base plate and a plurality of fins each including a con 
necting portion and a heat dissipating portion. The punching 
Step comprises punching the connecting portions of the fins 
against the base plate thereby integrating the connecting 
portions with the base plate, forming concave Sections in the 
connecting portions and convex Sections on an opposite 
lower Surface of the base plate. The flattening Step comprises 
flattening the convex Sections of the base plate to maintain 
the planarity of the base plate. 
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HEAT SINK AND METHOD FOR MAKING THE 
SAME 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This is a Division of U.S. patent application Ser. 
No. 09/414,220, filed on Oct. 6, 1999, which is now pend 
ing. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to a heat sink and a 
method for making the same, and particularly to a reliable 
heat Sink with enhanced heat dissipating efficiency and a 
method for making the Same. 
0004 2. Description of Prior Art 
0005. As chips such as microprocessors contain more 
circuitry and operate at faster Speeds, greater amounts of 
heat are generated, which must be effectively and timely 
dissipated, otherwise a malfunction or operational instability 
of the computer will result. Conventionally, a heat Sink made 
from a heat conductive material, Such as aluminum, is 
commonly used to remove the heat generated by a heat 
generating component, Such as a CPU (central processing 
unit) or a chip in a computer. The heat sink is retained in 
direct contact with the heat generating component to dissi 
pate the heat into the Surrounding environment. 
0006 U.S. Pat. No. 5,038,858 discloses a conventional 
heat Sink having a plurality of fins upwardly extending from 
a base plate thereof. The base plate is retained in direct 
contact with an upper Surface of a chip to dissipate the heat 
into the Surrounding environment via the fins. The fins are 
attached to the base plate by engaging with parallel grooves 
defined in the base plate. However, due to clearances inevi 
tably defined between the fins and the base plate, the heat 
generated by the chip can not be effectively transmitted from 
the base plate to the fins, thereby significantly degrading the 
heat dissipating capability of the heat Sink. 
0007 To overcome the above-mentioned problem, U.S. 
Pat. No. 5,625,229 discloses a heat sink which comprises a 
base plate and a corrugated heat dissipating member made of 
a thin metal. The heat dissipating member includes a 
repeated Series of Side wall portions, top walls and connect 
ing portions. The heat dissipating member and the base plate 
are integrated with each other by bonding the connecting 
portions of the heat dissipating member with the base plate. 
Although no clearance exists between the heat dissipating 
member and the base plate, the heat dissipating member and 
the base plate may separate from each other if the bond fails. 
In addition, Since the adhesive is a material having poor heat 
conducting capability, the heat dissipating efficiency of the 
heat Sink is also degraded. 
0008. Therefore, an improved heat sink is desired which 
has fins and a base plate Securely attached together thereby 
enhancing the heat dissipating efficiency of the heat Sink. 

SUMMARY OF THE INVENTION 

0009. Accordingly, an object of the present invention is to 
provide a method for making a heat Sink having fins and a 
base plate Securely integrated with one another 
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0010 Another object of the present invention is to pro 
vide a heat Sink having its fins and its base plate Securely 
integrated with each other to enhance the heat dissipating 
efficiency of the heat sink. 

0011. In order to achieve the objects set forth, a heat sink 
in accordance with the present invention comprises a base 
plate for contacting a heat generating component in a 
computer and a plurality of heat dissipating fins upwardly 
extending from the base plate. Each fin includes a heat 
dissipating portion and a connecting portion integrated with 
the base plate by punching whereby concave Sections are left 
in the connecting portion. The fins can be formed in various 
shapes by Shearing and bending or by bending a metal sheet. 

0012. A method for making a reliable heat sink of the 
present invention is also provided. The method includes a 
preparing Step, a punching Step and a flattening Step. The 
preparing Step comprises manufacturing a base plate and a 
plurality of fins each including a connecting portion and a 
heat dissipating portion. The punching Step comprises 
punching the connecting portions of the fins against the base 
plate So that they integrate with the base plate in Such 
manner that concave Sections are left in the connecting 
portions and convex Sections are left on a lower Surface of 
the base plate. The flattening Step comprises flattening the 
convex Sections of the base plate to maintain planarity of the 
base plate. Using this method, the fins are Securely inte 
grated with the base plate thereby enhancing the heat 
dissipating efficiency of the heat Sink. 

0013. Other objects, advantages and novel features of the 
invention will become more apparent from the following 
detailed description when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014 FIG. 1 is a perspective view of a heat sink in 
accordance with a first embodiment of the present invention; 
0015 FIG. 2 is a cross-sectional view taken along line 
II-II of FIG. 1; 

0016 FIG. 3 is a perspective view of a heat sink in 
accordance with a Second embodiment of the present inven 
tion; 

0017 FIG. 4 is a perspective view of a heat sink in 
accordance with a third embodiment of the present inven 
tion; 

0018) 
4; 

0019 FIG. 6 is a perspective view of a heat sink in 
accordance with a fourth embodiment of the present inven 
tion; 

0020 FIG. 7 is a perspective view of a heat sink in 
accordance with a fifth embodiment of the present invention; 
0021 FIG. 8 is a flow chart illustrating the steps of 
making a heat Sink in accordance with the present invention; 
and 

FIG. 5 is a top plan view of the heat sink of FIG. 

0022 FIGS. 9A-9C are isometric views sequentially 
illustrating the Steps of making a heat Sink in accordance 
with the present invention. 
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DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0023 For facilitating understanding, like components are 
designated by like reference numerals throughout the Vari 
ous embodiments of the invention as shown in the various 
drawing figures. 

0024. Reference will now be made to the drawing figures 
to describe the present invention in detail. 
0.025 Referring to FIG. 1, a heat sink 1 in accordance 
with a first embodiment of the present invention comprises 
a flat base plate 11 and a plurality of heat dissipating fins 10 
upwardly extending from the base plate 11. The base plate 
11 and the fins 10 are made from a heat conductive material 
Such as aluminum and are integrated with each other by 
punching. 

0026. The base plate 11 has a lower surface 110 for 
contacting a heat generating component in a computer and 
an upper surface 112 for disposing the fins 10. The fins 10 
are formed by Shearing and bending and are arranged in 
rows. Each fin 10 has a U-shaped croSS Section forming a 
connecting portion in the form of a Strip 102 and a heat 
dissipating portion in the form of a pair of opposite side 
walls 104. 

0027. The opposite side walls 104 of each fin 10 define a 
first channel 103 in a transverse direction of the heat sink 1. 
A second channel 105 is defined between adjacent rows of 
fins 10 in a direction parallel with the first channel 103. The 
fins 10 comprise cutouts 106 formed in the side walls 104 to 
define a third channel 107 in a longitudinal direction of the 
heat sink 1 intersecting the first and the second channels 103 
and 105. The channels 103, 105 and 107 facilitate air 
convection thereby providing the heat Sink 1 with enhanced 
heat dissipating capability. 

0028. Also referring to FIG. 2, after the fins 10 are 
arranged on the upper Surface 112 of the base plate 11, the 
strips 102 of the fins 10 are punched to be integrated with the 
base plate 11 by an external tool. Thus, the fins 10 are 
Securely integrated with the base plate 11 whereby concave 
sections 108 are left in the strip 102 of each fin 10 and 
convex sections (not shown) protrude from the lower Surface 
110 of the base plate 11. The convex sections are removed 
in a final Step to maintain the planarity of the base plate 11 
thereby enabling an intimate contact with a heat generating 
component. 

0029 FIG. 3 shows a heat sink 2 in accordance with a 
Second embodiment of the present invention. The heat Sink 
2 comprises a base plate 21 and a plurality of parallel fins 20. 
Each fin 20 has an L-shaped cross section and is formed by 
bending. Each fin 20 includes a connecting portion in the 
form of a Strip 202 and a heat dissipating portion in the form 
of a vertical wall 204. The strips 202 of the fins 20 are 
Securely integrated with the base plate 21 by punching. 

0.030. A heat sink 3 in accordance with a third embodi 
ment of the present invention is shown in FIGS. 4 and 5. 
The heat sink 3 includes a base plate 31 and a plurality of 
fins 30 formed by shearing and bending. Each fin 30 
includes a heat dissipating portion in the form of a central 
vertical wall 304 and a connecting portion in the form of a 
plurality of tabs 302 extending from opposite sides of the 
vertical wall 304 in a staggered manner. The tabs 302 of the 
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fins 30 are securely integrated with the base plate 31 by 
punching whereby the staggered tabs 302 of adjacent fins 30 
are engaged with each other, as best shown in FIG. 5. 
0031. As shown in FIG. 6, a heat sink 4 in accordance 
with a fourth embodiment of the present invention com 
prises a base plate 41 and a corrugated heat dissipating 
member having a plurality of fins 40 formed by bending a 
metal sheet. The heat dissipating member includes a 
repeated series of side walls 404, top walls 406 intercon 
necting top ends of every pair of adjacent Side walls 404, and 
StripS 402 interconnecting bottom ends of every alternate 
pair of adjacent Side walls 404 in a Staggered manner relative 
to the top walls 406. The side walls 404 and the top walls 
406 act as heat dissipating portions and the Strips 402 act as 
connecting portions. The Strips 402 of the heat dissipating 
member and the base plate 41 are Securely integrated with 
each other by punching. 
0032 FIG. 7 shows a heat sink 5 in accordance with a 
fifth embodiment of the present invention. The heat sink 5 
comprises a base plate 51 and a heat dissipating member 
having a plurality of folded fins 50 formed by bending a 
metal sheet. The heat dissipating member includes a 
repeated Series of StripS 502 acting as connecting portions 
and Side walls 504 acting as heat dissipating portions. Every 
pair of adjacent side walls 504 are folded to abut against 
each other and the strips 502 interconnect bottom ends of 
every alternate pair of spaced side walls 504. The connecting 
portions 502 of the heat dissipating member and the base 
plate 51 are Securely integrated with each other by punching. 

0033. A method for making a reliable heat sink in accor 
dance with the present invention is also provided. FIG. 8 
shows a flow chart illustrating the Sequential process for 
making heat Sinks of the present invention. The process 
includes a preparing Step 60, a punching Step 70 and a 
flattening step 80 as respectively illustrated in FIGS. 9A-9C, 
which will be described in detail hereafter. 

0034) Referring to FIG. 9A, the preparing step 60 com 
prises providing a base plate 91 and a plurality of fins 90 
each having a connecting portion 902 and a heat dissipating 
portion 904. The punching step 70 comprises punching the 
connecting portions 902 of the fins 90 against the base plat 
91 thereby securely integrating the fins 90 with the base 
plate 91. This step produces concave sections 918 in each 
connecting portion 902 and convex Sections 912 projecting 
from corresponding locations on a lower surface 910 of the 
base plate 91, as shown in FIG. 9B. The flattening step 80 
is illustrated in FIG. 9C, which comprises flattening the 
convex sections 912 of the base plate 91 to maintain 
planarity of the lower surface 910 thereby ensuring an 
intimate contact with a heat generating component in a 
computer. Using this method, the fins 90 are securely 
integrated with the base plate 91 thereby enhancing the heat 
dissipating efficiency of the heat Sink. 
0035) It is to be understood, however, that even though 
numerous characteristics and advantages of the present 
invention have been Set forth in the foregoing description, 
together with details of the structure and function of the 
invention, the disclosure is illustrative only, and changes 
may be made in detail, especially in matters of shape, Size, 
and arrangement of parts within the principles of the inven 
tion to the full extent indicated by the broad general meaning 
of the terms in which the appended claims are expressed. 
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We claim: 
1. A heat Sink comprising: 
a base plate; and 
a plurality of upwardly extending fins each including a 

heat dissipating portion and a connecting portion, the 
connecting portion being punched against the base 
plate to form a concave Section therein, thereby 
Securely integrating the connecting portion with the 
base plate. 

2. The heat sink as described in claim 1, wherein the fins 
are formed by Shearing and bending, each fin having a 
U-shaped croSS Section and including a pair of Side walls for 
acting as the heat dissipating portion and a Strip intercon 
necting the Side walls for acting as the connecting portion, 
each side wall being formed with cutouts transverse to the 
extending direction of the fin. 

3. The heat sink as described in claim 1, wherein the fins 
are formed by bending, each fin having an L-shaped croSS 

May 31, 2001 

Section and including a vertical wall for acting as the heat 
dissipating portion and a Strip outwardly extending from the 
Vertical wall for acting as the connecting portion. 

4. A heat Sink comprising: 

a base plate; and 

a plurality of upwardly extending fin units positioned on 
the base plate, each of Said fin units comprising a 
Vertical heat dissipating portion and a horizontal por 
tion, the vertical heat dissipating portion of each fin unit 
being parallel to those of others while the horizontal 
connection portion being coplanar with those of others, 
wherein 

the horizontal portion is punched at more than one posi 
tion to be evenly fastened to the base plate. 


