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(57) ABSTRACT 
The U0 bracket retainer of the present invention is a unitary 
structure that provides excellent EMI shielding Without the 
requirement of an additional gasket layer. EMI leakage is 
minimized by providing an I/O bracket retainer surface, 
typically stainless steel, that conforms to the surface of the 
I/O bracket retainer and I/O panel, thus minimizing seams 
formed due to small differences in the planarities of the I/O 
bracket retainer and I/O panel. EMI leakage is further 
reduced by providing ?rm contact betWeen the surfaces of 
the I/O bracket retainer and I/O panel to minimize seam 
formation betWeen these parts. Firm contact is provided in 
part by a ?rst positioning tab and spring ?nger Which extend 
from a sidewall of the structure to the front panel of the I/O 
bracket retainer. The front panel of the I/O bracket retainer 
is designed for receiving and securing an I/O panel. The U0 
panel is positioned betWeen the ?rst spring member and 
positioning tab of the I/O bracket Which helps provide ?rm 
contact to the I/O panel. 
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PCI I/O BRACKET RETAINER 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to mounting of an I/O bracket 
in a metal chassis of a computer system, and more speci? 
cally to a loW EMI leakage solution to mounting an I/O 
bracket. 

[0002] Today’s computer systems are required to connect 
to multiple peripheral devices such as external storage and 
netWork devices. Conductive pathWays supported by input/ 
output (I/O) panels in the computer chassis provide a means 
through Which the input and output signals of the compo 
nents in the chassis of the computer can communicate With 
peripheral devices external to the chassis. 

[0003] Referring to FIGS. 1A and 1B shoW a partial vieW 
of a metal chassis 110 before insertion of an I/O panel 112 
or I/ O bracket 112 into the I/O frame 114 of the metal chassis 
110. Typically for each I/O card, there is a corresponding 
opening in the rear of the metal chassis. It is Well knoWn that 
electronic components housed in the computer chassis are 
capable of emitting electromagnetic radiation and standards 
have been established for limiting such emissions. Openings 
in the metal chassis and leakage resulting from seams 
formed betWeen tWo metal surfaces in the chassis can 
present particularly dif?cult problems With respect to such 
electromagnetic radiation. 

[0004] Designs are typically made to minimiZe openings 
in the metal chassis and leakage due to seams. In the 
embodiment shoWn in FIG. 1A the openings 116 in the I/O 
frame are closed and the I/O panel 112 is secured to the I/O 
frame 114 by screWing the I/O panel 112 to the I/O frame 
114. Although the implementation and assembly required by 
screWing the I/O panel to the I/O frame is simple, typically 
it does not provide a good EMI seal and the EMI rating of 
the closure required by FIG. 1A is not acceptable for all 
applications. The problem With the closure required by FIG. 
1A, is that the differences in planarity betWeen the metal I/O 
bracket retainer 118, the I/O frame 114 and the metal I/O 
panel 112 typically causes a seam to form along the edges of 
the I/O panel, resulting in EMI leakage. The solution of 
precisely machining the planarity of the parts so that no EMI 
leakage occurs is cost prohibitive. An alternative solution is 
to add a gasket betWeen the metal I/O bracket retainer and 
the metal I/O panel. 

[0005] In a second alternative embodiment, a gasketing 
layer 120 is positioned betWeen the I/O bracket retainer 118 
and the I/O panel of the metal chassis. FIG. 1B shoWs a 
partial vieW of a metal computer chassis before insertion of 
the gasketing layer 120 and I/O panel 112 into the I/O frame 
114. Although the metal chassis 110 is typically comprised 
of sheet metal, typically the gasketing layer 120 shoWn in 
FIG. 1B is comprised of a stainless steel material. Conven 
tionally the gasketing layer 120 is a thin layer of stainless 
steel, that typically has a thickness in the range of 0.15 to 0.3 
mm. The gasketing layer 120 is typically dimpled so that it 
is nonplanar and conforms to the surfaces of the I/O bracket 
retainer 118 and the I/O panel 112. The gasketing layer 120 
helps to eliminate any differences in planarity betWeen the 
surface of the I/O bracket retainer 118 and I/O panel 112 by 
rubbing against the surfaces of the I/O bracket retainer and 
I/O panel sheet metal to ensure good contact is made, thus 
helping to eliminate any seams Where EMI radiation leakage 
could occur. 
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[0006] Although the embodiment shoWn in FIG. 1B helps 
prevent EMI leakage, the con?guration is more dif?cult to 
assemble than the embodiment shoWn in FIG. 1A. The 
gasket layering 120 must be carefully aligned so that the 
openings 116 of the I/O frame 114 coincide With the open 
ings of the I/O panel and further that the screW hole for the 
gasketing layer are aligned to the corresponding screW holes 
of the I/O bracket and I/O frame. A farther concern With 
related to the embodiment shoWn in FIG. 1B is design 
?exibility. Gasketing layers may need to be customiZed to ?t 
a non-standard I/O opening potentially increasing computer 
system costs. 

[0007] An I/O bracket retainer Which is easy to assemble, 
takes minimal space and Which provides design ?exibility 
and excellent EMI shielding is needed. 

SUMMARY OF THE INVENTION 

[0008] The present invention provides an I/O bracket 
retainer Which is easy to assemble, takes minimal space and 
Which provides design ?exibility and excellent EMI shield 
ing. The U0 bracket retainer is preferably a rectangular 
structure that includes ?rst, second, third and fourth side 
Walls, Wherein the ?rst sideWall is opposite to the second 
sideWall and the third sideWall is opposite to the four 
sideWall. A front panel or section of the I/O bracket retainer 
is preferably positioned to be generally orthogonal to the 
?rst, second, third and fourth sideWalls of the I/O bracket 
retainer structure. The front panel of the I/ O bracket retainer 
is designed for receiving and securing an I/O panel and 
includes an opening for receiving the I/O panel. The back 
panel of the I/O bracket retainer, opposite to the front panel 
of the I/O panel, is preferably left open to facilitate electrical 
connection from peripheral devices to the I/O panel. 

[0009] The U0 bracket retainer of the present invention is 
preferably a unitary structure that provides excellent EMI 
shielding Without the requirement of an additional gasket 
layer. EMI leakage is minimiZed by providing an I/O bracket 
retainer surface that conforms to the surface of the I/O 
bracket retainer and I/O panel, thus minimiZing seams 
formed due to small differences in the planarities of the I/O 
bracket retainer and I/O panel. EMI leakage is further 
reduced by providing ?rm contact betWeen the surfaces of 
the I/O bracket retainer and I/O panel to minimiZe seam 
formation betWeen these parts. 

[0010] In the preferred embodiment of the present inven 
tion, the I/O bracket retainer includes at least a ?rst posi 
tioning tab and at least a ?rst spring ?nger. The positioning 
tab and spring ?nger typically extend from a sideWall of the 
rectangular structure to the front panel of the I/O bracket 
retainer. Securing the position of the I/O panel so that it is 
?xed to prevent motion in the direction toWards the back of 
the I/O bracket is performed primarily by the combination of 
the spring ?ngers and the positioning tabs. The U0 panel is 
typically slid into position so that it is sandWiched or 
positioned betWeen the ?rst spring member and the posi 
tioning tab of the I/O bracket. The spring ?nger provides an 
inWard force directed toWards the back of the I/O bracket 
opening and thus the metal chassis, While the positioning tab 
prevents the I/O panel movement from further movement in 
the direction toWards the back of the I/O bracket retainer. 

[0011] In the preferred embodiment, the I/O bracket 
retainer includes an I/O frame tab extending from a ?rst 
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sidewall of the I/O bracket retainer and a chassis attachment 
tab extending from a second sidewall of the I/O bracket 
retainer. The U0 frame tab ?ts into an opening on the I/O 
frame of the metal chassis While the chassis attachment tab 
is attached to the I/O frame of the metal chassis, typically 
using a rivet. The combination of the I/O frame tab and 
chassis attachment tab secures the I/O panel in the plane 
generally parallel to the front face of the I/ O bracket retainer 
While the combination of the spring ?nger member and 
positioning tab prevent movement of the I/O panel in the 
direction toWards the back opening of the I/O bracket 
retainer. The combination of these elements of I/O bracket 
retainer acts to provide ?rm contact and secure positioning 
betWeen the surfaces of the I/O bracket retainer, I/O panel 
and the metal chassis to minimiZe seam formation betWeen 
these parts. 

[0012] The U0 bracket retainer is designed to be attached 
to a metal chassis and I/O panel that are both comprised of 
a sheet metal material, a material that has limited deforma 
tion qualities. The U0 bracket retainer is preferably formed 
from stainless steel material that Will de?ect or bend, yet Will 
not set or permanently deform for the force typically applied 
to the I/O bracket retainer or I/O panel. This alloWs the 
spring ?ngers of the I/O bracket retainer to conform their 
position to accommodate for minor differences in planarity 
betWeen the I/O bracket retainer and the I/O panel. Thus 
reducing precise machining requirements for the I/ O bracket 
retainer and I/O panel and thus costs associated With manu 
facturing of the I/O panel. 

[0013] Further, because no gasketing layer is required, the 
present invention offers improved design ?exibility. In the 
present invention, no custom gasket Would be required 
Which potentially reduces system costs. 

[0014] A further understanding of the nature and advan 
tages of the present invention may be realiZed With reference 
to the remaining portions of the speci?cations and the 
attached draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1A shoWs a partial of a metal computer 
chassis before insertion of the I/ O bracket into the I/ O frame. 

[0016] FIG. 1B shoWs a partial of a metal computer 
chassis before insertion of the gasket and I/ O bracket into the 
I/O frame. 

[0017] FIG. 2A shoWs an isometric vieW of the I/O 
bracket retainer according to the preferred embodiment of 
the present invention. 

[0018] FIG. 2B shoW a front vieW of the I/O bracket 
retainer shoWn in FIG. 2A. 

[0019] FIG. 2C shoWs a back vieW of the I/O bracket 
retainer shoWn in FIG. 2A. 

[0020] FIG. 2D shoWs a back vieW of the I/O bracket 
retainer shoWn in FIG. 2A. 

[0021] FIG. 3 shoWs an isometric vieW of the I/O bracket 
retainer inserted into an I/O frame. 

[0022] FIG. 4 shoWs an isometric vieW of the I/O bracket 
retainer after insertion into an I/O frame and after insertion 
of the I/O bracket retainer. 
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[0023] FIG. 5 shoWs a vieW of the I/O bracket retainer 
according to the preferred embodiment of the present inven 
tion installed in a metal chassis adjacent to a conventional 
I/O frame. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0024] FIG. 2A shoWs an isometric vieW of an I/O bracket 
retainer 200 according to the preferred embodiment of the 
present invention. Referring to FIG. 2A, the I/O bracket 
retainer 200 is preferably a rectangular structure that 
includes a ?rst 202a, second 202b, third 202c and fourth 
202d sideWalls, Wherein the ?rst sideWall 202a is opposite 
to the second sideWall 202b and the third sideWall 202c is 
opposite to the fourth sideWall 202d. In the preferred 
embodiment, the dimensions of the I/O bracket are designed 
to meet the requirements of the PCI computer system 
standard, a standard Well knoWn in art. Speci?cally, the 
length of the ?rst and second sideWalls is approximately 101 
mm, While the length of the third and fourth sideWalls is 
approximately 23 mm. 

[0025] FIG. 2B shoW a front vieW of the I/O bracket 
retainer shoWn in FIG. 2A. Referring to FIGS. 2A and 2B, 
the I/O bracket typically includes a front panel section 206. 
Excluding the spring ?nger 208 Which are angled With 
respect to the front panel section and the support tabs 
214a-b, the front panel section 206 is preferably positioned 
to be generally orthogonal to the ?rst, second, third and 
fourth sideWalls 202a-a' of the I/O bracket retainer structure. 
The front panel section 206 of the I/O bracket retainer is 
designed for receiving and securing an I/O panel and 
includes an opening 210 for receiving the I/O panel. Refer 
ring to FIG. 2C shoW a back vieW of the I/O bracket retainer. 
The back of the I/O bracket retainer, opposite to the front 
panel of the I/O panel, is preferably left open to facilitate 
electrical connection from peripheral devices to the I/O 
panel. 
[0026] Referring to FIGS. 2A and 2B the I/O bracket 
retainer includes at least a ?rst positioning tab 212a and at 
least a ?rst spring ?nger 208a. The ?rst positioning tab and 
?rst spring ?nger help to secure the I/O panel in the direction 
toWards the back of the I/O bracket (the Z direction). 
Although the number of positioning tabs 212a-b and spring 
?ngers 208a-c can vary, in the preferred embodiment at least 
tWo positioning tabs 212a-b and three spring ?ngers 208a-c 
are used to help secure and provide ?rm contact to the I/O 
panel. The positioning tabs 212a-b and spring ?nger 208a-c 
typically extend from a sideWall 202c of the rectangular 
structure to the front panel of the I/O bracket retainer. 

[0027] In addition to the positioning tabs 212a-b and the 
spring ?ngers 208a-c, the front panel of the I/O bracket 
retainer also typically includes a pair of support tabs 214a, 
214b extending from the bottom edge 215 of the I/O bracket 
retainer. The support tabs aide in securing the I/O panel by 
providing further support for the I/O panel. Typically the 
support tabs 214a-b extend from the fourth sideWall of the 
structure and are generally orthogonal to the positioning tabs 
212c-e. In addition the support tabs helps align the I/ O panel 
into the I/O bracket retainer When the I/O panel is being 
inserted into the I/O bracket retainer. 

[0028] In the preferred embodiment, the support tabs 
214a-b extend from the fourth (bottom) sideWall 202d, 
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however in an alternative embodiment, the support tabs 
214a-b could extend from the ?rst (top) sidewall. Further in 
an alternative embodiment, a spring ?nger member or a 
positioning tab could extend from the bottom (fourth) side 
Wall, or alternatively from the second or third sideWalls in 
addition to or to replace those already shoWn extending from 
the top (third) sideWall. 

[0029] In the preferred embodiment, the I/O bracket 
retainer 200 includes an I/O frame tab 220 extending from 
a ?rst sideWall 202a of the I/ O bracket retainer and a chassis 
attachment tab 222 extending from a second sideWall 202b 
of the I/O bracket retainer. The 1/0 frame tab 220 ?ts into an 
opening on the I/O frame of the metal chassis While the 
chassis attachment tab is attached to the I/O frame of the 
metal chassis, typically using a rivet. 

[0030] FIG. 2D shoWs a side vieW of the I/O bracket 
retainer shoWn in FIG. 2A. Referring to FIGS. 2A and 2D 
shoWs that preferably the spring ?ngers are angled With 
respect to the primary surface of the front panel of the I/O 
bracket. In the preferred embodiment, the angle betWeen the 
primary surface of the front panel of the I/O bracket and the 
spring ?nger is approximately 29 degrees. 

[0031] The 1/0 bracket retainer of the present invention is 
preferably a unitary structure that provides excellent EMI 
shielding Without the requirement of an additional gasket 
layer. EMI leakage is minimiZed by providing an I/O bracket 
retainer surface that conforms to the surface of the I/O 
bracket retainer and I/O panel, thus minimiZing seams 
formed due to small differences in the planarities of the I/O 
bracket retainer and I/O panel. These small differences in 
planaraities betWeen the surfaces of the I/O bracket and I/O 
panel leads to openings betWeen the tWo surfaces through 
Which EMI radiation can leak. 

[0032] The 1/0 bracket retainer is designed to be attached 
to a metal chassis and I/O panel that are both comprised of 
a sheet metal material, a material that has limited deforma 
tion qualities. The 1/0 bracket retainer is preferably formed 
from stainless steel material. 301/303Stainless Steel, 1Ahard 
has been found to Work Well. The material characteristics of 
stainless steel alloWs the spring ?ngers of the I/O bracket 
retainer to bend or conform their position to accommodate 
for minor differences in planarity betWeen the I/O bracket 
retainer and the I/O panel. Although other materials may be 
used, stainless steel has the property that Will de?ect or bend 
alloWing it to conform to a surface When a force is applied. 
Yet, the same applied force Will not set or permanently the 
I/O bracket retainer or 1/0 panel. 

[0033] FIG. 3 shoWs an isometric vieW of the I/O bracket 
retainer according to the present invention inserted into an 
I/O frame. FIG. 4 shoWs an isometric vieW of the I/O 
bracket retainer according to the present invention after 
insertion of an I/O panel 402 into the I/O bracket retainer 
according to the present invention. For illustrative purposes, 
the I/O panel is blank. HoWever, in many applications the 
I/O panel is not blank but Will provide support and shielding 
for a plurality of interface cables to peripheral devices that 
enter and exit the metal chassis enclosure. 

[0034] EMI leakage is further reduced by providing ?rm 
contact betWeen the surfaces of the I/O bracket retainer 200 
and I/O panel 402 to minimiZe seam formation betWeen 
these parts. Securing the position of the I/O panel so that it 
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is ?xed to prevent motion in the direction toWards the back 
of the I/ O bracket is performed primarily by the combination 
of the spring ?ngers 208a-c and the positioning tabs 212a-b. 
The 1/0 panel 402 is typically slid into position so that it is 
sandWiched or positioned betWeen the spring ?ngers and the 
positioning tab of the I/O bracket. After insertion betWeen 
the spring ?ngers and the positioning tab (by pushing 
upWards), the I/O panel is pushed toWards the I/O bracket 
retainer so that it rests on the support tabs 214a-b. The spring 
?ngers 208a-c provides an inWard force directed toWards the 
back of the I/O bracket opening and thus the metal chassis, 
While the positioning tabs 212a-e prevent the I/O panel 
movement from further movement in the direction toWards 
the back of the I/O bracket retainer (the Z direction). 

[0035] FIG. 5 shoWs a vieW of the I/ O bracket retainer 200 
according to the preferred embodiment of the present inven 
tion installed in a metal chassis 110 adjacent to a conven 
tional I/O frame 114. The 1/0 frame tab ?ts into an opening 
on the I/O frame of the metal chassis While the chassis 
attachment tab is attached to the I/O frame of the metal 
chassis, typically using a rivet. The combination of the I/O 
frame tab and chassis attachment tab secures the I/O panel 
in the plane generally parallel to the front face of the I/O 
bracket retainer (the xy direction) While the combination of 
the spring ?nger member and positioning tab prevent move 
ment of the I/O panel in the direction toWards the back 
opening of the I/O bracket retainer (the Z direction). The 
combination of these elements of I/O bracket retainer acts to 
provide ?rm contact and secure positioning betWeen the 
surfaces of the I/O bracket retainer, the I/O panel and the 
metal chassis to minimiZe seam formation betWeen these 
parts. 

[0036] It is understood that the above description is 
intended to be illustrative and not restrictive. For example, 
the number of support tabs in the front panel of the I/O 
bracket retainer may vary. The scope of the invention should 
therefore be determined With reference to the appended 
claims, along With the full scope of the equivalents to Which 
such claims are entitled. 

What is claimed is: 
1. An I/O bracket retainer, comprising: 

a structure Whose surface is comprised of material capable 
of deforming to the surface of an I/O panel for a 
predetermined applied force, Wherein such material 
does not set at the predetermined applied force, said 
structure including a front panel region that includes at 
least a ?rst spring ?nger and at least a ?rst positioning 
tab, Wherein the front panel region of the structure 
includes an opening for receiving an I/O panel. 

2. The 1/0 bracket retainer recited in claim 1, Wherein the 
material capable of deforming to the surface of an I/O panel 
for a predetermined applied force is stainless steel. 

3. The 1/0 bracket retainer recited in claim 1, Wherein the 
structure is a rectangular structure including a ?rst sideWall, 
a second sideWall, a third sideWall and a fourth sideWall, 
Wherein the ?rst sideWall is opposite to the second sideWall 
and the third sideWall is opposite to the fourth sideWall. 

4. The 1/0 bracket retainer recited in claim 3, Wherein 
except for the at least ?rst spring ?nger, the front panel 
section of the structure is generally orthogonal to the ?rst, 
second, third and fourth sideWalls of the structure, Wherein 



US 2001/0003406 A1 Jun. 14, 2001 
4 

the at least ?rst spring ?nger and positioning tab extend from applied to the system, Wherein such material does not 
the third sidewall Of the Structure- set at the same applied force, said structure including a 

5. The 1/0 bracket retainer recited in claim 3, Wherein an front panel region that includes at least a ?rst Spring 
I/O frame tab eXtends from a ?rst sideWall of the I/O bracket ?nger and at least a ?rst positioning tab. and 
retainer. ’ 

6. The 1/0 bracket retainer recited in claim 3, Wherein a an I/O panel, wherein the front panel region of the 
chassis attachment tab eXtends from a second sideWall of the Structure includes an opening for receiving an I/O 
1/0 bracket retainef- _ panel, Wherein the I/O panel is positioned betWeen the 

7- An I/O Panel attachment System Compnsed of: at least ?rst spring ?nger and the at least ?rst position 

an I/O bracket retainer, the I/O bracket retainer having a mg tab 
surface comprised of material capable of deforming to 
the surface of an I/O panel for predetermined forces * * * * * 


