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(57) ABSTRACT 
APCB package for shielding electromagnetic radiation from 
exiting or entering the package. In one embodiment the 
package includes ?rst and second electrically conductive 
covers and ?rst and second electrically conductive frames. 
The ?rst frame electrically connected to the ?rst cover and 
the second frame electrically connected to the second cover. 
The ?rst frame is then electrically connected to the second 
frame. The ?rst and second frames can be made of electri 
cally conductive plastics or metals or any other electrically 
conductive materials. Methods of assembling the packages 
of the various embodiments are also set forth. 
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SHIELDED PC CARD PACKAGES 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to memory media and 
input/output device packages. Typically, the package holds 
a printed circuit board, Where the device conforms to the 
standards set by PCMCIA, JEDIC, ISO, and etc. for periph 
eral devices. 

DISCUSSION OF THE BACKGROUND 

[0002] The current trend in the computing hardWare, tele 
communications and electronics industries is to miniaturiZe 
components and devices and to place as many of the 
components and devices next to each other so as to provide 
quality technical performance in a small package. Such 
packages have typically been formed from steel With plastic 
molded frames. Such packages do not provide a rigid, 
robust, and precise datum surface upon Which a precision 
assembly may be manufactured. Certain PC card, compact 
?ash or small form factor cards are needed that provide a 
rigid, accurate structure support for applications such as 
mini disk drives. The current steel covers With plastic 
molded frames do not provide enough torsional resistance to 
external forces, for instance, for such precision PC card 
applications, LCD displays, hinges, security devices, per 
sonal digital assistants (PDA), digitiZation of analog infor 
mation scanners, internet connections, and other Wireless 
communication applications. Also, traditional molding 
methods result in too much shrinkage, thus forming surfaces 
not having accurate dimensions. Therefore, it is desired to 
provide the manufacture of components such as PC cards 
using materials and compounds that may provide an accu 
rate datum plane due to accurately manufactured parts Which 
are stiff and strong. 

[0003] Current packages also include hardWare that con 
veys electricity, such as a Wire or printed circuit board 
(PCB), radiates electromagnetic radiation. The hardWare is 
also susceptible to electromagnetic radiation radiated from 
other sources. The electromagnetic radiation effects the 
hardWare by corrupting or altering the electrical signal that 
the component conveys. Such corruption of an electrical 
signal in a component is not tolerable. The poWer and 
associated affect of the electromagnetic radiation ?eld 
diminishes With distance from the source of the electromag 
netic radiation. Therefore, the closely placed electronic 
components and devices disadvantageously in?uence each 
other by radiating electromagnetic ?elds. Placement of elec 
tronic components and devices in close proximity to each 
other Would be acceptable if the effects of the electromag 
netic radiation emanating from each device could be muted 
or lessened to a degree Where the electromagnetic radiation 
emanating from each device does not corrupt the electrical 
signals being conveyed by other components or devices. 

[0004] Prior art PCMCIA cards typically have tWo sheet 
metal covers Which are joined together by a plastic frame 
molded around each cover, as disclosed in US. Pat. No. 
5,397,857. US. Pat. No. 5,397,857 is hereby incorporated 
herein by reference. The electrically conductive, sheet metal 
of the top and bottom covers provide a shielding effect 
against the transmission of electromagnetic radiation 
through the top and bottom covers. A seam is formed Where 
the top cover and the bottom cover meet. Due to undulations 
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or unevenness of the sheet metal near the edges of the covers 
near the seams, some electromagnetic radiation may be able 
to pass through the region of the seam covered only by 
plastic material Which is, in its natural state, electrically 
non-conductive, Where the plastic material does not provide 
a shielding effect against electromagnetic radiation, Whether 
the electromagnetic radiation is radiated from components 
Within the PCMCIA card or Whether the radiation is radiated 
from other components external to the PCMCIA card and 
passes through the seam and into the interior of the PCMCIA 
card. Such leakage issues are also present in compact ?ash 
packages, miniature cards, and other PC card packages, 
Where the term PC card package is inclusive of any package 
Which can contain electrical components, such as the 
devices described above, and is not to be limited by any 
narroW de?nition of the term as used in trade groups. 

[0005] Other prior art packages employ a clip or veneer of 
conductive material positioned around the side edges of the 
package so as to shield against electromagnetic radiation. 
Another prior art solution, such as US. Pat. Nos. 5,505,628 
and 5,476,387, employ the use of covers that have mechani 
cal overlaps Which attach one cover to the other cover at 
discrete intervals along the side edge of the package. The 
mechanical overlaps electrically ground the tWo covers to 
each other. The mechanical overlaps traverse or cross over 
the side edge of the package, as such, only intermittent 
shielding is provided, Which not acceptable. Such solutions, 
hoWever, add to the siZe, complexity, material cost, and 
labor cost of the package. 

[0006] Thus, there is a need for a simple to manufacture 
and assemble package that shields the seam of the device 
package from electromagnetic radiation. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the invention to provide a periph 
eral device package that meets PCMCIA, JEDIC, Compact 
Flash Association (CFA), and ISO standards. It is a further 
object of the present invention to provide a package holding 
a printed circuit board Which has a rigid accurate datum on 
Which to build a product on and also reduces the strength of 
the electromagnetic ?eld emanating from the package and at 
the same time reduces the in?uence of electromagnetic 
radiation, from other sources, on the printed circuit board 
held Within the package. 

[0008] It is also an object of the present invention to 
provide a PC card package formed from materials that 
provide an accurate rigid datum for applications that require 
precision assemblies. 

[0009] In one form of the invention the device package 
takes the form of ?rst and second electrically conductive 
covers, Where each cover has a perimeter. A?rst electrically 
conductive frame is attached to the ?rst electrically conduc 
tive cover along a portion of the perimeter of the ?rst 
electrically conductive cover and a second electrically con 
ductive frame is attached to the second electrically conduc 
tive cover along a portion of the perimeter of the second 
electrically conductive cover. The ?rst and second electri 
cally conductive frames are then attached to each other so as 
to form an electrical connection betWeen the ?rst and second 
electrically conductive frames. The ?rst and second electri 
cally conductive covers are then secured to each other via 
the electrically conductive ?rst and second frames. Thus, 
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forming an electrical connection between the ?rst and sec 
ond electrically conductive covers. 

[0010] In yet another form of the invention, the invention 
is a method of assembling the inventive apparatus described 
above. The inventive method includes the steps of injection 
molding a ?rst material around a portion of the perimeter of 
the ?rst electrically conductive cover so as to form the ?rst 
electrically conductive frame attached to the perimeter of the 
?rst electrically conductive cover, Where the ?rst electrically 
conductive cover is electrically connected to the ?rst elec 
trically conductive frame. Likewise, another step includes 
the injection molding of a second material to form the 
second electrically conductive frame attached to the second 
electrically conductive cover in a manner similar to that 
described in regard to the ?rst electrically conductive cover 
and frame. Then the tWo sub-assemblies of an integrated 
cover and frame are brought together, Where the ?rst and 
second electrically conductive frames are bonded to each 
other so as to form an electrical connection betWeen each of 
the parts. 

[0011] Another embodiment of the method to form a part 
having a stiff structure thus forming a datum surface. An 
accurate datum surface is critical to the performance of the 
component mounted thereto and to the overall performance 
of the entire package. The method including the steps of 
placing a metallic material into a molding machine, con 
verting the metallic material to a thiXotropic state; transfer 
ring the metallic material in the thiXotropic state to a mold, 
Where the mold has a portion of an object either fully or 
partially inserted into the mold; changing state of the metal 
lic material in the thiXotropic state to a solid state While 
being in the mold so as to form the part; and removing the 
part from the mold, the part having the object bonded 
thereto. 

[0012] Thus, Applicants’ invention is superior to the prior 
art. Applicants’ invention provides a device package that 
prevents or lessens the strength of an electromagnetic ?eld 
passing through the seam of the device, as Well as preventing 
or lessening the strength of the electromagnetic ?eld passing 
through the covers of the device package, While decreasing 
the part count and providing an easy to assemble package. 
Therefore,Applicants’ invention achieves the desired objec 
tives. The prior art fails to disclose a PCB carrying package 
that shields the PCB from electromagnetic radiation both 
through the cover and the frame of the package Where a 
portion of the frame of the package is eXposed to the 
environment along the seam, Which provides the desired 
result. Such structural features distinguish Applicants’ 
invention, structurally and functionally, over the prior art of 
US. Pat. No. 5,397,857. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Amore complete appreciation of the invention and 
many of the attendant advantages thereof Will be readily 
obtained as the same becomes better understood by refer 
ence to the folloWing detailed description When considered 
in connection With the accompanying draWings, Wherein: 

[0014] 
package; 

FIG. 1 is a perspective vieW of the ?rst cover of the 

[0015] FIG. 2 is a cross-sectional vieW taken along sec 
tion line 1-1 of FIG. 1; 
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[0016] FIG. 3 is a cross-sectional vieW taken along sec 
tion line 2-2 of FIG. 1; 

[0017] FIG. 4 is a cross-sectional vieW taken along sec 
tion line 3-3 of FIG. 1; 

[0018] FIG. 5 is a cross-sectional vieW taken along sec 
tion line 4-4 of FIG. 1; 

[0019] FIG. 6 is a perspective vieW of the second cover of 
the package; 

[0020] FIG. 7 is a cross-sectional vieW taken along sec 
tion line 1-1 of FIG. 6; 

[0021] FIG. 8 is a cross-sectional vieW taken along sec 
tion line 2-2 of FIG. 6; 

[0022] FIG. 9 is a cross-sectional vieW taken along sec 
tion line 3-3 of FIG. 6; 

[0023] FIG. 10 is a cross-sectional vieW taken along 
section line 4-4 of FIG. 6; 

[0024] FIG. 11 is a cross-sectional vieW taken along a side 
edge location of the assembled package including a memory 
card secured Within the package; 

[0025] FIG. 12 is a schematic vieW of a thiXomolding 
set-up; 

[0026] FIG. 13 is a perspective vieW of a mold having a 
?rst element therein and a second element partially therein; 
and 

[0027] FIG. 14 is a perspective vieW of a molded part. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0028] Referring noW to the draWings, Wherein like ref 
erence numerals designate identical or corresponding parts 
throughout the several vieWs, and more particularly to FIGS. 
1-11 thereof, a ?rst embodiment of the present invention is 
a PCMCIA style peripheral device package 10 displayed 
therein. FIG. 1 is a perspective vieW of a ?rst cover 12 and 
a ?rst frame 16 assembled together forming a ?rst half 11 of 
the package 10 Which displays the interior of the ?rst half 11. 
Additionally, raised portions or ridges 18 and pits 20 are 
shoWn Which ?t With complimentary features on a second 
half 30 (see FIG. 6) of the package 10 to Which the ?rst half 
11 is attached at the ?nal stage of manufacture. The ?rst 
cover 12 has a perimeter 13. Along portions of the perimeter 
13 of the ?rst cover 12 are distributed ?ngers 26. The ?rst 
cover 12 and the ?rst frame 16 are constructed of an 
electrically conductive material. The ?rst cover 12 can be 
constructed of an electrically conductive, stamped, sheet 
metal material, or any other suitable electrically conductive 
material. The ?rst frame 16 can be constructed of an 
electrically conductive plastic material such as grades A230 
or B230 of VECTRA liquid crystal polymer produced by the 
Advanced Materials Group of the Hoechst Celanese Corpo 
ration, or any other suitable electrically conductive material. 

[0029] FIG. 2 is a cross-sectional vieW taken along sec 
tion line 1-1 of FIG. 1. FIG. 2 displays part of the connec 
tion of the ?rst cover 12 to the ?rst frame 16. FIG. 2 shoWs 
further details of the ridges 18 and pits 20 of the ?rst frame 
16. FIG. 3 is a cross-sectional vieW taken along section line 
2-2 of FIG. 1. FIG. 3 shoWs details of the connection 
betWeen the ?rst frame 16 and the ?rst cover 12, and the 
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ridge 18. FIG. 4 is a cross-sectional vieW taken along 
section line 3-3 of FIG. 1. FIG. 4 shows details of the 
connection betWeen the ?rst cover 12 and the ?rst frame 16 
and hoW the ?rst cover 12 Wraps around the ?rst frame 16. 
FIG. 4 also shoWs details of the embedding of ?ngers 26 
into the ?rst frame 16. FIG. 5 is a cross-sectional vieW taken 
along line 4-4 of FIG. 1. FIG. 5 shoWs an example of the 
intermittent spacing of ?ngers 26 by Way of the absence of 
?ngers 26 at the present cross-section. In order to facilitate 
bonding, portions of the top cover perimeter 13 are bent to 
conform to the shape of the top frame 16. Additionally, in a 
preferred embodiment the ?ngers 26 become embedded in 
the top and bottom frames 16 and 18 during the bonding 
and/or molding process to form an integral frame-cover 
element Which is the ?rst half 11 of the package 10. The top 
cover 12 being Wrapped around the top frame 16 also serves 
to strengthen the package 10. HoWever, having multiple 
?ngers 26 is not required by the present invention and any 
portion of the cover such as an edge of the cover embedded 
in the plastic frame may provide a strong and secure 
package. 
[0030] FIGS. 6-10 display the second half 30 of the 
package 10 that mates With the ?rst half 11 previously 
discussed. FIG. 6 is a perspective vieW of the second half 30 
Which includes a second cover 32 and a second frame 36. 
The second cover includes perimeter portions 33 and ?nger 
46 along portions of the perimeter 33. The second frame 36 
includes recess 38 and plugs 40. The recesses 38 and plugs 
40 are dimensioned so as to conform to and mate With the 
ridges 18 and pits 20 of the ?rst half 11. FIG. 7 is a 
cross-sectional vieW taken along line 7-7 of FIG. 6. FIG. 7 
displays a portion of the connection betWeen the second 
cover 32 and the second frame 36 along a portion of the 
perimeter 33 of the second cover 32. FIG. 7 also displays a 
cross-sectional shape of the recess 38. FIG. 8 is a cross 
sectional vieW taken along line 8-8 of FIG. 6. FIG. 8 
displays the embedding of a portion of the perimeter of the 
second cover 32 into the second frame 36. Further shoWn in 
FIG. 8 is the recess 38. FIG. 9 is a cross-sectional vieW 
taken along line 9-9 of FIG. 6. FIG. 9 displays the ?ngers 
46 along the perimeter 33 of the second cover 32 being 
embedded in the second frame 36. Also shoWn in FIG. 9 is 
the recess 38. FIG. 10 is a cross-sectional vieW taken along 
line 10-10 of FIG. 6. FIG. 10 displays a portion of the 
perimeter 33 of the second cover 32 in a location Where 
?ngers 46 are not present, as compared to FIG. 9. Except for 
tWo differences, the shape and materials of construction of 
the second half 30 are the same as that used for the ?rst half 
11. The tWo difference betWeen the ?st half 11 and the 
second half 30 of the package 10 are as folloWs: the ?rst half 
11 has ridges 18 and pits 20, Where, in there place, the 
second half 30 has recesses 38 and plugs 40. 

[0031] The manufacture of the PCMCIA style peripheral 
device package 10 is accomplished as folloWs (reference 
Will be made only to the ?rst half 11 of the package 10 When 
the manufacturing steps are also identical for the second half 
30 of the package 10): ?rst, the ?rst cover 12 is stamped. The 
?rst frame 16 is then formed to the ?rst cover 12. This is 
accomplished by an injection molding process. The ?rst 
cover 12 is placed into a mold, Where it is secured into 
position. The securing of the ?rst cover 12 is accomplished 
by the geometry and dimensions of the ?rst cover 12. The 
?rst cover 12 is stamped to be slightly Wider than the mold. 
Thus, the ?rst cover 12 is slightly sprung When it is placed 
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into the mold, and remain in the proper position for the 
injection molding process. Certainly, there is no requirement 
that the ?rst cover 12 be secured in the mold as described 
above. Any means of securing Will suffice. The same manu 
facturing steps are employed to attach the second cover 32 
to the second frame 36. 

[0032] The conductive plastic Which forms the ?rst frame 
16 is then shot into the mold. As the conductive plastic ?rst 
frame 16 is molded, portions of edges of the cover 12 such 
as the metal ?ngers 26 of the ?rst cover 12 become embed 
ded in the ?rst frame 16 so that separation of the ?rst cover 
12 from the ?rst frame 16 cannot take place. HoWever, as 
discussed above, the ?rst frame 16 can be made of other 
electrically conductive material. The same manufacturing 
steps are employed to attach the second cover 32 to the 
second frame 36. 

[0033] Once both the ?rst half 11 and the second half 30 
of the package 10 have been made, the ?rst frame 16 of the 
?rst half is positioned so as to face and contact the bottom 
frame 36 of the second half 30. The ridges 18 and pits 20 of 
the ?rst half 11 mesh With the complimentary recesses 38 
and plugs 40 of the second half 30. The assembly is then 
subjected to a sonic Welding process. As a result of the sonic 
Welding process, the ?rst frame 16 is bonded to the second 
frame 36. FIG. 11 is a cross-sectional vieW of the assembled 
package 10 Where the cross-section is taken along a section 
line (similar to lines 3-3 or 4-4) going through a side edge 
of the package 10. FIG. 11 displays the printed circuit board 
(PCB) 28 positioned betWeen the ?rst half 11 and the second 
half 30. Also shoWn are the ?ngers 26 of the ?rst cover 12 
and the ?ngers 46 of the second cover 32. FIG. 11 also 
shoWs a seam 118 Which is present betWeen the ?rst half 11 
and the second half 30 after assembly. The seam 118 is the 
pathWay through Which unacceptable levels of electromag 
netic radiation Would enter the package 10 and eXit the 
package 10 if the ?rst frame 16 and the second frame 36 
Were not made of an electrically conductive material. The 
Welded conductive plastic frames 16 and 36 form a perma 
nent bond Which encases the PCB 28. HoWever, the gap 
shoWn betWeen the covers 12 and 32 near the seam 118 does 
not necessarily eXtend around the entire circumference of 
the package 10. As discussed earlier, undulation or uneven 
ness eXist at the edge of the covers 12 and 32. Therefore, 
even though gaps may eXist at discrete locations, at other 
locations the covers 12 and 32 may be contacting one 
another and as such provide suf?cient shielding at that 
location. 

[0034] Thus, the ?rst and second covers 12 and 32 are 
secured to the respective ?rst and second frames 16 and 36, 
Where the frames 16 and 36 are Welded to each other. This 
ensures that the ?rst cover 12 is electrically connected to the 
?rst frame 16, and that the ?rst frame 16 is electrically 
connected to the second frame 36, and that the second frame 
36 is electrically connected to the second cover 32. Thus, the 
?rst cover 12 is electrically connected to the second cover 
32. Therefore, the PCB 28 is shielded from electromagnetic 
?elds located outside of the package 10 even in the region 
of the seam 118 located betWeen the ?rst and second halves 
11 and 30. Additionally, electromagnetic ?elds generated by 
the PCB 28 are substantially contained Within the package 
10. 

[0035] Furthermore, the assembly process ensures that the 
memory card package 10 Will be very reliable and durable. 
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It should be noted, that the bonding process between the 
elements of the package 10 may be performed by resistance 
Welding. 
[0036] Additionally, one of the frames such as frame 16 
Which has the ridges 18 can be formed of conductive plastic 
and the frame 36 Which has the grooves 38 can be formed 
of non-conductive plastic as long as the length of the ridges 
18 is long enough so When the tWo covers to are assembled, 
the ridges 18 extend past the edge of the cover 32 so as to 
prevent RFI/EMI leakage through the seam 118. A ground 
ing clip (not shoWn) can be placed inside the package so as 
to make electrical connection betWeen the tWo covers. 

[0037] As a further option, the electrically conductive 
material of the ?rst and second frames can be a metallic 
material. In such a situation, similar to the explanation 
above, the ?rst cover is positioned in a mold or die into 
Which the metallic material is die cast. As the metallic 
material ?oWs into the mold, it surrounds portions of edges 
of the frame such as the ?ngers of the ?rst cover so as to 
form the ?rst frame. Upon solidi?cation of the metallic 
material, the integrated ?rst cover and ?rst frame assembly 
form a ?rst half of the package. The ?rst cover is then in 
electrical contact With the ?rst frame. The same procedure 
applies to the second cover and second frame of the second 
half. The remaining assembly procedures are the same as 
discussed above in regard to the ?rst and second frames 
constructed of plastic material. 

[0038] As good as die casting is to produce complicated 
shapes having a quality surface ?nish, die casting, typically, 
suffers from the ill effects of entrained air. Thus, compri 
mising the structural integrity of the die cast part. Further 
more, the grain structure of the material is not re?ned, thus 
loWering the strength of the die cast part. 

[0039] A preferred method of forming metallic frames, 
covers, and datum surfaces is by Way of the thixomolding 
process. The thixomolding process is a Way to mold thixo 
tropic materials such as aluminum, magnesium, and Zinc, 
and is a tradename of Thixomat Inc. of Ann Arbor, Mich. 
Parts formed by this process have material properties Which 
are betWeen those of parts formed by forging and parts 
formed by die casting. HoWever, forged parts are more 
expensive, due to the high price of forging molds. Thixo 
molding is explained in US. Pat. Nos. 5,711366; 5,819,839; 
5,836,372; 5,878,804; 4,964,455 all of Which are hereby 
incorporated herein by reference. 

[0040] Due to the ability of metallic thixotropic materials 
to become more liquid When sheared, similar to a polymer, 
these materials can be formed With machinery that is more 
like the injection molding machinery used for polymers 
instead of the die-casting methods traditionally used for 
molding metallic materials. Unlike die casting Where metal 
is ?rst put into a molten state, in the thixomolding process 
metal pellets are transferred into the thixomolding machine. 
As the pellets travel through the machine they are heated and 
sheared by an auger so as to place the pellets in a semi-solid, 
thixotropic state forming a slurry. The slurry is then injected 
into the mold, Where the mold has been pre-sprayed With a 
mold-release agent as is Well knoWn in the art. As such, the 
use of thixotropic materials alloW for high speed injection 
molding of the thixotropic materials much like a polymer. 
Like a polymer, the material in the thixotropic state are able 
to be molded into Wall thicknesses Which are thinner than 
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can be achieved With die cast metals. Additionally, the 
solidi?ed thixotropic material has mechanical material prop 
erties that exceed those of most typical polymers. Further 
more, since the material is placed into the mold While the 
material is in the thixotropic state the material is more dense 
than it Would be if it Were die cast. Thus, the thixotropic 
material minimiZes the voids and shrinkage that accompa 
nies most die cast parts. Such a material results in an end 
product Which is stronger than it otherWise Would be. 

[0041] Once in the metallic material is in the thixotropic 
state, thirty or forty percent of the mass is in the liquid phase 
and the remaining portion is in the solid phase. The solid 
portion typically has small spherically-shaped nodules sus 
pended Within the liquid phase. Semisolid metals heated to 
a thixotropic state exhibit unique Theological properties due 
to their non-dendritic, or spherical microstructure. By heat 
ing the metals to a semisolid range and then agitating the 
semisolid alloy, the dendritic microstructure normally found 
is eliminated and replaced by the spherical microstructure. 
Upon solidi?cation, the metal exhibits a ?ne equiaxed 
microstructure. The grain structure of the of the semisolid 
formed metal is an intermediate siZed grain structure Which 
is larger than forged grain structure and smaller than cast 
grain structures. 

[0042] Thus, for example vieWing FIGS. 1-11, the frames 
16 and 36 can be formed by ?oWing thixotropic material 
around edges of the cover such as the ?ngers 26 of the covers 
12 and 32. The resulting parts created from the thixomolding 
process has as-molded dimensions Which When compared to 
the dimensions of the mold itself are nearly identical, and 
come closer to matching the mold dimensions than does 
nearly any other process. Furthermore, the ?ame is stiffer 
than a frame constructed of a conductive plastic material, 
and, also, provides for shielding against EMI/RFI. The stiff, 
strong structure provides for a robust part Which is dimen 
sionally stable When subject to external forces. Thus, the part 
can be used as a datum surface since it is so dimensionally 
accurate. 

[0043] In the electronics industry, for example, a minia 
ture, 340-MB hard drive that is the siZe of a large coin is 
designed to ?t Within a CompactFlash Type II package, as 
described in US. patent application Ser. No. 09/169,124, 
Which is hereby incorporated herein by reference. The 
housing member of such a package must have a surface 
Which is planar and ?at Within exacting tolerance bands so 
as to properly mount the miniature hard drive. Furthermore, 
the entire structure must be stiff so as to maintain the 
accurate dimensions. Such a structure ensures the continued 
performance of the miniature hard drive. 

[0044] Thus, thixotropic materials, via the thixomolding 
process, are able to form parts having thin Wall portions, and 
the dimensions of the parts are able to be held to close 
tolerances. The metallic material provides superior shielding 
along With high mechanical material properties such as 
stiffness. 

[0045] FIG. 12 is a schematic vieW of the thixomolding 
process. FIG. 12 shoWs a material 50 Which Will be put into 
the thixotropic state, a thixomolding machine 52 and a mold 
54. 

[0046] FIG. 13 is a perspective vieW of the mold 54 
having a ?rst half 55 and a second half 56. The second half 
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56 is shown as having a ?rst object or element 57 positioned 
inside the second half 56 of the mold 54 and a second object 
or element 59 positioned partially Within the second half 56 
of the mold 54. The second half 56 of the mold 54 has a 
cut-out in its side Wall for receiving the second object 59. 
Such molding is knoWn as insert molding, Which is similar 
to that described above in regard to the covers 12 and 36. 

[0047] FIG. 14 is a perspective vieW of a molded part 58 
created by the thiXomolding process. The molded part 58 has 
a body 60 and the second object 59 sticking out from the 
body 60. The ?rst object 57 is not seen in FIG. 14 since it 
is covered by the solidi?ed thiXotropic material of the body 
60. 

[0048] The objects inserted into the mold are presently 
metallic materials. HoWever, it is envisioned that the objects 
can be constructed of ceramic, plastic, mineral, or other 
inorganic or organic substances. The mold is made of 
materials knoWn to those skilled in the art. 

[0049] The embodiment discussed above in regard to 
FIGS. 12-14 is representative of the insert molding capa 
bilities of such a process. It is envisioned that this process 
can be used to manufacture reinforced components. Such 
components are needed in many industries, including the 
telecommunications industry. As an eXample, a hinge con 
necting the body of a hand-held, portable phone to the 
receiver is in need of being very small, yet having high 
strength and high stiffness so as to be robust. 

[0050] It is also envisioned that the molded part 58 can 
later be used as an object that is placed fully or partially in 
another mold, in a secondary molding procedure, Where 
other material is formed around the part 58 so as to construct 
more complicated, composite parts. As such, the molded 
part 58 can be molded ?rst and then later plastic compo 
nents, such as a plastic cover, can be overmolded onto the 
part such as a PC card metallic frame during a later step. 

[0051] It is further envisioned that any of the edges of the 
?rst half 11 and the second half 30 of the package 10 such 
as shoWn in FIGS. 1-11 can have an opening or notch so as 
to accommodate a connector for an I/O device. 

[0052] Obviously, numerous modi?cations and variations 
of the present invention are possible in light of the above 
teachings. It is therefore to be understood that Within the 
scope of the appended claims, the invention may be prac 
ticed otherWise than as speci?cally described herein. 

What is claimed is: 
1. A peripheral device PCB package comprising: 

a ?rst electrically conductive cover having a perimeter; 

a ?rst electrically conductive frame attached to a portion 
of the perimeter of the ?rst electrically conductive 
cover so as to form an electrical connection betWeen 

the ?rst electrically conductive cover and the ?rst 
electrically conductive frame; 

a second electrically conductive cover having a perimeter; 
and 

a second electrically conductive frame attached to a 
portion of the perimeter of the second electrically 
conductive cover so as to form an electrical connection 

betWeen the second electrically conductive cover and 
the second electrically conductive frame, Wherein the 

Aug. 30, 2001 

?rst and second electrically conductive frames contact 
each other so as to form an electrical connection 
betWeen the ?rst electrically conductive frame and the 
second electrically conductive frame, and Wherein, 
When the ?rst and second frames contact each other, a 
gap eXists betWeen the ?rst and second covers. 

2. Aperipheral device PCB package according to claim 1 
Wherein the ?rst and second electrically conductive covers 
are constructed of a stamped, metallic material. 

3. Aperipheral device PCB package according to claim 1 
Wherein the ?rst and second electrically conductive frames 
are constructed of a plastic material. 

4. Aperipheral device PCB package according to claim 1 
Wherein the ?rst and second electrically conductive frames 
are constructed of a metallic material. 

5. Aperipheral device PCB package according to claim 2 
Wherein the ?rst and second electrically conductive frames 
are constructed of a plastic material. 

6. Aperipheral device PCB package according to claim 2 
Wherein the ?rst and second electrically conductive frames 
are constructed of a metallic material. 

7. Aperipheral device PCB package according to claim 6 
Wherein the metallic material is magnesium. 

8. Aperipheral device PCB package according to claim 6 
Wherein the metallic material is aluminum. 

9. Aperipheral device PCB package according to claim 6 
Wherein the metallic material is Zinc. 

10. Aperipheral device PCB package according to claim 
1 Wherein the ?rst and second electrically conductive covers 
each have a ?rst side and a second side With a plurality of 
?ngers extending from said sides and Wherein edges of the 
?rst and second electrically conductive covers are bent to 
conform to the shape of the frames and said ?ngers are 
embedded in the ?rst and second electrically conductive 
frames forming an integral unit, the ?rst and second elec 
trically conductive frames being injected molded around the 
?ngers. 

11. A peripheral device PCB package according to claim 
4 Wherein the metallic material is magnesium. 

12. Aperipheral device PCB package according to claim 
4 Wherein the metallic material is aluminum. 

13. Aperipheral device PCB package according to claim 
4 Wherein the metallic material is Zinc. 

14. Aperipheral device PCB package according to claim 
1 Wherein at least one of the ?rst electrically conductive 
frame and the second electrically frame is formed a thiXo 
tropic material. 

15. A peripheral device PCB package comprising: 

a ?rst electrically conductive cover having a perimeter; 

a ?rst electrically conductive frame attached to a portion 
of the perimeter of the ?rst electrically conductive 
cover so as to form an electrical connection betWeen 

the ?rst electrically conductive cover and the ?rst 
electrically conductive frame; 

a second electrically conductive cover having a perimeter; 
and 

a second frame attached to a portion of the perimeter of 
the second electrically conductive cover, Wherein the 
?rst and second frames contact each other, and Wherein 
the ?rst and second frames contact each other, a gap 
eXist betWeen the ?rst and second covers, the ?rst frame 
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having a portion extending towards the second cover so 
as to span the gap and prevent EMI/RFI transmission 
through the gap. 

16. A method of assembling a peripheral device PCB 
package having ?rst and second electrically conductive 
covers, and ?rst and second electrically conductive frames, 
each of the ?rst and second electrically conductive covers 
having a perimeter, the method comprising the steps of: 

injection molding a ?rst conductive material around a 
portion of the perimeter of the ?rst electrically conduc 
tive cover so as to form the ?rst electrically conductive 
frame attached to the perimeter of the ?rst electrically 
conductive cover, Where the ?rst electrically conduc 
tive cover is electrically connected to the ?rst electri 
cally conductive frame; 

injection molding a second conductive material around a 
portion of the perimeter of the second electrically 
conductive cover so as to form the second electrically 
conductive frame attached to the perimeter of the 
second electrically conductive cover, Where the second 
electrically conductive cover is electrically connected 
to the second electrically conductive frame; and 

bonding the ?rst electrically conductive frame to the 
second electrically conductive frame, Where the ?rst 
electrically conductive frame is electrically connected 
to the second electrically conductive frame, and 
Wherein When the ?rst frame is bonded to the second 
frame the ?rst and second covers do not physically 
contact each other. 

17. A method of assembling a peripheral device PCB 
package according to claim 16 Wherein the step of injection 
molding the ?rst material includes the ?rst electrically 
conductive cover having a ?rst side and a second side With 
a plurality of ?ngers extending from said sides and Wherein 
edges of the ?rst electrically conductive cover are bent to 
conform to the shape of the ?rst electrically conductive 
frame and said ?ngers are embedded in the ?rst electrically 
conductive frame forming an integral unit, the ?rst material 
forming the ?rst electrically conductive frame being injected 
molded around the ?ngers, and Wherein the step of injection 
molding the second material includes the second electrically 
conductive cover having a ?rst side and a second side With 
a plurality of ?ngers extending from said sides and Wherein 
edges of the second electrically conductive cover are bent to 
conform to the shape of the second electrically conductive 
frame and said ?ngers are embedded in the second electri 
cally conductive frame forming an integral unit, the second 
material forming the second electrically conductive ?ame 
being injected molded around the ?ngers. 

18. A method of assembling a peripheral device PCB 
package having ?rst and second electrically conductive 
covers, and ?rst and second electrically conductive frames 
made of a metallic material, each of the ?rst and second 
electrically conductive covers having a perimeter, the 
method comprising the steps of: 

placing a metallic material into a molding machine; 

converting the metallic material to a thixotropic state; 

transferring the metallic material in the thixotropic state to 
a ?rst mold Where the metallic material ?oWs around a 
portion of the perimeter of the ?rst electrically conduc 
tive cover so as to form the ?rst electrically conductive 
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frame attached to the perimeter of the ?rst electrically 
conductive cover, Where the ?rst electrically conduc 
tive cover is electrically connected to the ?rst electri 
cally conductive frame; 

transferring the metallic material in the thixotropic state to 
a second mold Where the material ?oWs around a 
portion of the perimeter of the second electrically 
conductive cover so as to form the second electrically 
conductive frame attached to the perimeter of the 
second electrically conductive cover, Where the second 
electrically conductive cover is electrically connected 
to the second electrically conductive frame; and 

bonding the ?rst electrically conductive frame to the 
second electrically conductive frame, Where the ?rst 
electrically conductive frame is electrically connected 
to the second electrically conductive frame, and 
Wherein When the ?rst frame is bonded to the second 
frame the ?rst and second covers do not physically 
contact each other. 

19. A method of assembling a peripheral device PCB 
package according to claim 18 Wherein the step of transfer 
ring the metallic material in the thixotropic state to the ?rst 
mold includes the ?rst electrically conductive cover having 
a ?rst side and a second side With a plurality of ?ngers 
extending from said sides and Wherein edges of the ?rst 
electrically conductive cover are bent to conform to the 
shape of the ?rst electrically conductive frame and said 
?ngers are embedded in the ?rst electrically conductive 
frame forming an integral unit, the ?rst material forming the 
?rst electrically conductive frame being molded around the 
?ngers, and Wherein the step of transferring the metallic 
material in the thixotropic state to the second mold includes 
the second electrically conductive cover having a ?rst side 
and a second side With a plurality of ?ngers extending from 
said sides and Wherein edges of the second electrically 
conductive cover are bent to conform to the shape of the 
second electrically conductive frame and said ?ngers are 
embedded in the second electrically conductive frame form 
ing an integral unit, the second material forming the second 
electrically conductive frame being molded around the ?n 
gers. 

20. A method of forming a part having an object bonded 
thereto, the method comprising the steps of: 

placing a metallic material into a molding machine; 

converting the metallic material to a thixotropic state; 

inserting at least a portion of the object into a mold; 

introducing the metallic material in the thixotropic state 
into the mold so as to have the metallic material ?oW 
around the portion of the object in the mold; 

changing state of the metallic material in the thixotropic 
state to a solid state While being in the mold so as to 
form the part; and 

removing the part from the mold, the part having the 
object bonded thereto. 

21. The method of claim 20 Wherein the steps provide for 
the assembly of a PC card package and the part is a ?rst 
cover of the PC card package. 

22. The method of claim 20 Wherein said part is a frame 
member of a peripheral device PC card package. 
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23. The method of claim 20 wherein said part is a main 
component of a mini disc drive. 

24. The method of claim 20 Wherein the metallic material 
forms a frame that provides a datum plane. 

25. A method of forming a part having an object bonded 
thereto, the method comprising the steps of: 

placing a conductive material into a molding machine; 

converting the conductive material to a thiXotropic state; 

inserting at least a portion of the object into a mold; 

introducing the conductive material in the thiXotropic 
state into the mold so as to have the conductive material 
?oW around the portion of the object in the mold; 

changing state of the conductive material in the thiXotro 
pic state to a solid state While being in the mold so as 
to form the part; and 

removing the part from the mold, the part having the 
object bonded thereto. 
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26. An apparatus comprising: 

a ?rst object; and 

a second object attached to and molded around the ?rst 
object, the second object being solidi?ed after being 
introduced around the ?rst object While the second 
object is in the thiXotropic state. 

27. An apparatus comprising: 

a ?rst object; and 

a second object attached to the ?rst object, the second 
object having a ?ne equiaXed microstructure. 

28. An apparatus comprising: 

a ?rst object; and 

a second object attached to the ?rst object by ?oWing the 
second object around the ?rst object When the second 
object is in a thiXotropic state. 

* * * * * 


