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(57) ABSTRACT 

Aheat dissipation mechanism for high poWer devices alloWs 
an automatic pick-and-place and solder assembly of electri 
cal components including the high poWer devices onto a 
circuit board in a same pick-and-place and solder process. In 
the heat dissipation mechanism, a device portion and a 

CFR 1.53(d). ?ange portion of the high poWer devices are placed upside 
doWn such that the ?ange portion dissipates heat in the 

(21) Appl. No.: 09/316,732 device to mechanics through the circuit board. 
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PICK AND PLACE ASSEMBLY AND REFLOW 
SOLDERING FOR HIGH POWER ACTIVE 

DEVICES WITE A FLANGE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates in general to an apparatus 
and method for a poWer device assembly, and more particu 
larly, to an apparatus and method for integrating poWer 
device assembly into a SMD (Surface Mounted) assembly 
line. 

[0003] 2. Description of Related Art 

[0004] High poWer devices in a chip, such as transistors, 
have high heat dissipation. To cool doWn the high poWer 
devices effectively, a loW thermal resistance from the device 
to the outside is required. To make a loW thermal resistance, 
manufactures often use a metallic ?ange at the bottom of a 
high poWer device. The metallic ?ange attaches the poWer 
device to a mechanical member, such as a heat sink. The heat 
in the poWer device can be easily dissipated to the heat sink 
through the metallic ?ange. 

[0005] In a chip assembly line, to address the heat dissi 
pation problem, a poWer device With a ?ange is usually 
attached to a printed circuit board through a hole in the 
printed circuit board With tWo screWs. The poWer device 
connects to the printed circuit board at its electric leads 
coming to the device and going out of the device. The 
metallic ?ange itself is to be attached to the mechanical 
member under the printed circuit board. FIGS. 1 and 2 
illustrate a traditional attaching method betWeen the metallic 
?ange and the mechanical member. In FIGS. 1 and 2, a 
printed circuit board 100 has a hole 102 to receive an active 
high poWer device 104. The device 104 has tWo electric 
leads 106,108. The tWo leads 106,108 are soldered to 
conductive strips 110,112, respectively on the printed circuit 
board. The device 104 includes a device portion 114 and a 
?ange portion 116. The ?ange portion 116 is attached to the 
bottom of the device portion 114. ScreWs 118, 120 are used 
to mount the ?ange portion 116 of the device 104 onto a 
mechanical member 122. In FIG. 2, a cover 124 is used to 
enclose the assembled printed circuit board 100 betWeen the 
cover and the mechanical member 122. The heat generated 
in the device 104 is dissipated to the mechanical member 
122 via the ?ange portion 116 of the device 104. To ensure 
a loW thermal resistance betWeen the device 104 and the 
mechanical member 122, the screWs 118,120 are used to 
?xedly attach the ?ange portion 106 to the mechanical 
member 122. 

[0006] Accordingly, a traditional method of assembling 
electrical components including the above active high poWer 
device on the printed circuit board requires at least the 
folloWing phases in the assembly line: 

[0007] 1. SMD (Surface Mounted) components are 
assembled by a pick and place machine and mounted 
on the printed circuit board; 

[0008] 2. SMD components are soldered in a re?oW 
oven; 

[0009] 3. The printed circuit board is attached to the 
mechanical member With a feW screWs (other than 
the screWs 118,120) to ?x the printed circuit board in 
place; 
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[0010] 4. The active poWer device With the ?ange 
portion is placed in the hole of the printed circuit 
board; 

[0011] 5. The screWs (118,120) are assembled and 
tightened to ?x the ?ange portion of the device to the 
mechanical member; 

[0012] 6. The electric leads of the device are soldered 
by hand; and 

[0013] 7. The cover is attached onto the top of the 
printed circuit board by a feW screWs (other than the 
screWs 118,120). 

[0014] The traditional method has at least the folloWing 
disadvantages: 

[0015] Additional phases (eg the above phases 3-6) 
are required in comparison to the phases used in a 
normal SMD (Surface Mounted) re?oW process. 
Thus, the assembly makes the manufacturing process 
sloW and expensive. 

[0016] The hand soldering is required. The amount of 
soldering materials, eg tin, has an effect on an RF 
performance of the device. This effect Would cause a 
process variation and a degraded yield. 

[0017] Accordingly, it can be seen that there is a need for 
an apparatus and method for integrating the poWer device 
assembly into a SMD (Surface Mounted) assembly line. 
There is also a need for such an apparatus and method still 
resolving the heat problem in an active high poWer device. 

SUMMARY OF THE INVENTION 

[0018] To overcome the limitations in the prior art 
described above, and to overcome other limitations that Will 
become apparent upon reading and understanding the 
present speci?cation, the present invention is directed to an 
apparatus and method for a poWer device assembly, and 
more particularly, to an apparatus and method for integrating 
poWer device assembly into a SMD (Surface Mounted) 
assembly line. 

[0019] The present invention provides an automatic pick 
and-place and solder assembly With a heat dissipation 
mechanism. The assembly comprises electrical components 
including a poWer device, a circuit board on Which the 
electrical components including the poWer device are 
assembled and the poWer device being assembled With the 
other electrical components in a same pick-and-place and 
solder process. 

[0020] Other embodiments of a system in accordance With 
the principles of the invention may include alternative or 
optional additional aspects. One such aspect of the present 
invention is that the poWer device has a device portion and 
a ?ange portion integral to the device portion. The circuit 
board includes a hole for receiving the poWer device. The 
device portion of the poWer device is disposed in the hole, 
the ?ange portion projects from the hole. 

[0021] Another aspect of the present invention is that the 
device portion is disposed beloW the ?ange. 

[0022] Another aspect of the present invention is that a 
cover is attached onto the top of the ?ange portion and 
opposite from the device portion of the poWer device. The 
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?ange portion is thermally connected to the cover, and the 
?ange portion dissipates the heat in the poWer device to the 
cover. 

[0023] Another aspect of the present invention is that the 
cover is directly connected to the ?ange portion. Alterna 
tively, an elastic member is disposed betWeen the cover and 
the ?ange portion of the poWer device. The elastic member 
is made of a thermally conductive material such that the heat 
is dissipated from the ?ange portion to the cover via the 
elastic member. 

[0024] A yet another aspect of the present invention is that 
the active poWer device includes electric leads (signal leads) 
Which are soldered onto the circuit board. The ?ange portion 
is soldered (SMD) to metal ground on top of the circuit 
board. The ?ange can be connected by electrically conduc 
tive material to the cover to improve thermal conductivity 
and to minimiZe tolerance problems betWeen the cover and 
the ?ange. 

[0025] The present invention also provides a method of 
automatically pick-and-place assembling electrical compo 
nents including a poWer device on a circuit board. The 
method comprises picking and placing the electrical com 
ponents including the poWer device on the circuit board in 
a same pick and place process; soldering the electrical 
components including the poWer device on the circuit board 
in a same solder process; and covering the circuit board 
assembled With the electrical components including the 
poWer device, heat in the poWer device being dissipated to 
a cover. 

[0026] The present invention alloWs the automatic assem 
bly and soldering of high poWer devices, such as transistors, 
on a printed circuit board along With the other electrical 
components. Accordingly, a separate assembly or additional 
phases for solving heat dissipation of a poWer device is not 
required. All electrical components can be assembled in a 
same pick and place process and in a same solder process. 

[0027] These and various other advantages and features of 
novelty Which characteriZe the invention are pointed out 
With particularity in the claims annexed hereto and form a 
part hereof. HoWever, for a better understanding of the 
invention, its advantages, and the objects obtained by its use, 
reference should be made to the draWings Which form a 
further part hereof, and to accompanying descriptive matter, 
in Which there are illustrated and described speci?c 
eXamples of an apparatus in accordance With the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] Referring noW to the draWings in Which like ref 
erence numbers represent corresponding parts throughout: 

[0029] FIG. 1 illustrates a schematic top vieW of a tradi 
tional poWer device assembly; 

[0030] FIG. 2 illustrates a schematic side vieW of the 
traditional poWer device assembly along line 2-2 of FIG. 1 
and With a cover; 

[0031] FIG. 3 illustrates a schematic top vieW of a poWer 
device assembly generally in accordance With the principles 
of the present invention; 

[0032] FIG. 4 illustrates a schematic side vieW of the 
poWer device assembly along line 44 of FIG. 3 and With a 
cover; and 
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[0033] FIG. 5 illustrates a schematic side vieW of a second 
embodiment of a poWer device assembly generally in accor 
dance With the principles of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0034] In the folloWing description of the eXemplary 
embodiment, reference is made to the accompanying draW 
ings Which form a part hereof, and in Which is shoWn by Way 
of illustration the speci?c embodiment in Which the inven 
tion may be practiced. It is to be understood that other 
embodiments may be utiliZed as structural changes may be 
made Without departing from the scope of the present 
invention. 

[0035] The present invention provides an automatic pick 
and-place and solder assembly With a heat dissipation 
mechanism. The heat dissipation mechanism for high poWer 
devices alloWs the assembly of the high poWer devices to be 
integrated into an assembly line of SMD (Surface Mounted) 
electrical components. 

[0036] The present invention also provides a method of 
automatically picking-and-placing and soldering assembly 
for electrical components including high poWer devices on 
a circuit board. The electrical components including the high 
poWer devices are assembled in a same pick and place 
process and a same solder process. 

[0037] FIGS. 3-4 illustrate a poWer device assembly gen 
erally in accordance With the principles of the present 
invention. A circuit board 301, eg a printed circuit board, 
has a hole 302 to receive only the device portion 314 of the 
active high poWer device 304. The device 304 has tWo 
electric leads 306,308. The tWo leads 306,308 are soldered 
to conductive strips 310,312, respectively. The ?ange por 
tion 316 is attached to the device portion 314. The device 
portion 314 is disposed in the hole 302. The ?ange portion 
316 projects from the hole 302 and faces upWard toWard a 
cover 318. Further, the ?ange portion 316 stays on top of the 
circuit board 301. The cover 318 may be directly attached to 
the ?ange portion 316 to dissipate heat in the device 304. 
Alternatively, an elastic member or adhesive 320 With a high 
thermal conductivity may be directly attached to the ?ange 
portion 316 to dissipate the heat in the device 304. The 
attachment betWeen the cover/elastic member and the ?ange 
portion 316 of the device 304 is accomplished during a ?nal 
phase of connecting the cover 318 to the printed circuit 
board 301 or to a mechanical member 322. Thus, the eXtra 
steps of mounting the ?ange portion to the mechanical 
member 322 to reduce thermal resistance and the eXtra steps 
of hand soldering the electric leads of the device to the 
circuit board are eliminated. Further, screWs or other fas 
teners to mount the ?ange portion 316 to the mechanical 
member 322 are not required. The heat generated in the 
device 304 is dissipated to the cover 318 or to the cover 318 
via the elastic member 320. 

[0038] HoWever, those skilled in the art Will recogniZe that 
hole 340 may be used to facilitate mounting the ?ange 
portion 316 to the mechanical member 322 using screWs or 
other fasteners. 

[0039] In assembly, the high poWer device 304 is ?ipped 
upside doWn and the tWo signal leads and the ?ange from 
tWo locations 330, 332 are soldered to the printed circuit 
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board With other SMD (Surface Mounted) electrical com 
ponents in the same pick-and-place process. Solder past is 
applied to the ?ange portion 316 at the peripheral during the 
re?oW process. The soldered ?ange portion 316 therefore 
makes a connection to a ground plane (not shoWn), Which 
provides a path for thermal conduction through the via holes 
340 that are in thermal contact With the mechanical member 
322. To assist conduction of that aWay from the device 
portion 314, the cover 318, Which may also act as a heat 
sink, may be physically coupled to the ?ange portion 316 
and/or the heat conductive member or adhesive 320. 

[0040] The high poWer device 304 With the ?ange portion 
316 can be packed upside doWn in tape and reel in manu 
facture. Accordingly, a pick-and-place machine can handle 
the high poWer devices as normal SMD devices. The cover 
318 is made of thermally Well conductive elastic material. 
An eXample of the cover material is SILPAD 400 made by 
The Bergquist Company. It is appreciated that other suitable 
thermally Well conductive materials can be used Within the 
scope of the present invention. 

[0041] A method of assembling electrical components 
including the devices 304 on the circuit board 300 includes 
the folloWing phases: 

[0042] 1. All components including the devices 304 
are assembled by the pick-and-place machine; 

[0043] 2. All components including the devices 304 
are soldered in an oven (eg a re?oW oven); and 

[0044] 3. The cover 318 is attached onto the top of the 
circuit board 301 or the mechanical member 322 by 
a feW screWs. 

[0045] Accordingly, in phase 3, the cover 318 is automati 
cally attached to the ?ange portion 316 of the device 304. 
Thus, the thermal resistance is loW betWeen the cover 318 
and the ?ange portion 316. Heat in the device 304 is 
dissipated to the cover 318. 

[0046] The above method of the present invention has at 
least the folloWing advantages: 

[0047] A single SMD process is used. The present 
invention provides a fast and cheap Way of assem 
bling electrical components including the active high 
poWer devices. 

[0048] The present invention uses a single re?oW 
soldering process for all electrical components 
including the active high poWer devices. Thus, no 
hand soldering and related process variation are 
required for soldering the poWer devices. 

[0049] One application of the method according to the 
present invention is to assemble active poWer devices With 
tenths of Watts of output poWer. It is appreciated that the 
present invention can be used in many other applications. 

[0050] The present invention also provides volume prod 
uct designers more possibilities to choose different active 
devices. 

[0051] FIG. 5 illustrates a second embodiment of a poWer 
device assembly 500 generally in accordance With the 
principles of the present invention. In addition to the features 
shoWn in FIG. 4, a screW 501 is used to further tighten the 
connection betWeen the cover 318 and the ?ange portion 
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316. The screW 501 can be pre-assembled With the cover 
318. The tightened connection further improves a thermal 
contact betWeen the ?ange portion 316 and the cover 318. As 
also shoWn in FIG. 3, the ?ange portion 316 includes a hole 
340 to receive the screW 501, although the hole 340 of FIG. 
3 is not visible in FIG. 5. 

[0052] It is appreciated that the mechanical member 322 in 
FIGS. 3-5 is preferably a heat sink, and the cover 318 is 
preferably a heat sink as Well. It is also appreciated that other 
types of fasteners can be used to tighten the cover and the 
?ange member Within the scope of the invention. 

[0053] The foregoing description of the exemplary 
embodiment of the invention has been presented for the 
purposes of illustration and description. It is not intended to 
be exhaustive or to limit the invention to the precise form 
disclosed. Many modi?cations and variations are possible in 
light of the above teaching. It is intended that the scope of 
the invention be limited not With this detailed description, 
but rather by the claims appended hereto. 

What is claimed is: 
1. An automatic pick-and-place and solder assembly, 

comprising: 
electrical components including a poWer device; 

a circuit board on Which the electrical components includ 
ing the poWer device are assembled; and 

the poWer device being assembled With the other electri 
cal components in a same pick-and-place and solder 
process. 

2. The assembly of claim 1, Wherein the poWer device has 
a device portion and a ?ange portion integral to the device 
portion. 

3. The assembly of claim 2, Wherein the circuit board 
includes a hole for receiving the poWer device, the device 
portion of the poWer device is disposed in the hole, the 
?ange portion projects from the hole. 

4. The assembly of claim 3, further comprising a cover 
attached onto the top of the ?ange portion and opposite from 
the device portion of the poWer device. 

5. The assembly of claim 4, Wherein the ?ange portion is 
thermally connected to the cover, the ?ange portion dissi 
pates heat in the poWer device to the cover. 

6. The assembly of claim 5, Wherein the cover is directly 
connected to the ?ange portion. 

7. The assembly of claim 5, further comprising an elastic 
member disposed betWeen the cover and the ?ange portion 
of the poWer device, the elastic member is made of a 
thermally conductive material. 

8. The assembly of claim 3, Wherein the poWer device 
includes electric leads Which are soldered onto the circuit 
board. 

9. The assembly of claim 2, Wherein the device portion is 
disposed beloW the ?ange portion through a hole for receiv 
ing only the device portion and the ?ange portion is disposed 
above the circuit board. 

10. Amethod of automatically pick-and-place assembling 
electrical components including a poWer device on a circuit 
board, comprising: 

picking and placing the electrical components including 
the poWer device on the circuit board in a same pick 
and place process; 
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soldering the electrical components including the poWer 
device on the circuit board in a same solder process; 
and 

covering the circuit board assembled With the electrical 
components including the poWer device, heat in the 
poWer device being dissipated to a cover. 

11. The method of claim 10, Wherein the poWer device has 
a device portion and a ?ange portion, the picking and 
placing of the poWer device includes placing the device 
portion into a hole on the circuit board siZed only for 
receiving the device portion. 

12. The method of claim 10, Wherein the electrical com 
ponents including the poWer device are soldered on the 
circuit board in an oven. 

13. The method of claim 10, Wherein the poWer device 
includes a ?ange portion and a device portion, the ?ange 
portion dissipates heat in the device portion to the cover. 

14. The method of claim 13, Wherein the cover attaches 
onto the ?ange portion of the poWer device. 

15. The method of claim 13, Wherein an elastic member 
is coupled to the cover and is thermal conductive so as to 
dissipate the heat in the poWer device to the cover. 

16. The method of claim 10, further comprising attaching 
the circuit board to a mechanical member. 
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17. The method of claim 10, Wherein the poWer device has 
a device portion and a ?ange portion, the device portion 
being disposed beloW the ?ange portion through a hole for 
receiving only the device portion and the ?ange portion 
being disposed above the circuit board. 

18. An article of manufacture for a computer-based auto 
matically pick-and-place assembling electrical components 
including a poWer device on a circuit board, the article of 
manufacture comprising a computer readable medium hav 
ing instructions for causing a computer to perform a method 
comprising: 

picking and placing the electrical components including 
the poWer device on the circuit board in a same pick 
and place process; 

soldering the electrical components including the poWer 
device on the circuit board in a same solder process; 
and 

covering the circuit board assembled With the electrical 
components including the poWer device, heat in the 
poWer device being dissipated to a cover. 


