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(57) ABSTRACT 

Areceptacle for use With a receptacle connector mounted to 
a host circuit board Within a chassis of a host system, the 

receptacle comprising: (a) a housing having a front, a back 
Wall, a top Wall, a bottom Wall, and side Walls and de?ning 
a cavity for receiving a module, the bottom Wall having a 
bottom opening With the receptacle connector being dis 
posed therein When the receptacle is mounted to the host 
circuit board, the back, top, and side Walls de?ning planes 
Which completely contain the receptacle When the receptacle 
is mounted to the host circuit board; and (b) a plurality of 
elongated members extending doWn from the housing past 
the bottom Wall and adapted for electrical connection to the 
host circuit board such that the Walls are electrically con 
nected to the host circuit board. 
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PLUGGABLE MODULE AND RECEPTACLE 

REFERENCE TO RELATED APPLICATION 

[0001] This is application claims priority to currently 
pending U.S. patent application Ser. No. 10/300,433, ?led 
Nov. 20, 2002, Which is a divisional of Us. patent appli 
cation Ser. No. 09/728,708, ?led Dec. 1, 2000, now US. Pat. 
No. 6,517,382, Which Was based on Us. Provisional Appli 
cation No. 60/192,932, ?led Mar. 29, 2000 and US. Provi 
sional Application No. 60/168,475 ?led Dec. 1, 1999. All of 
the aforementioned applications are hereby incorporated by 
reference. 

FIELD OF INVENTION 

[0002] The present invention relates generally to elec 
tronic connector systems and, more speci?cally, to loW 
pro?le connector systems for pluggable electronic modules, 
such as transceiver modules for high speed ?ber optical and 
copper communications. 

BACKGROUND OF INVENTION 

[0003] Historically, electrical and opto-electric modules 
have been connected to printed circuit boards With solder 
pins. Conventional approaches for soldering the pins to the 
circuit board include re?oW soldering and hand soldering. 
Although solder re?oW is an effective technique for electri 
cally connecting a module to a circuit board, the heat 
required to achieve re?oW tends to be detrimental to heat 
sensitive components Within the module, such as plastic 
optical components Which tend to Warp or otherWise distort 
at high temperatures. Furthermore, to ensure that modules 
are capable of Withstanding the environmental conditions 
associated With re?oW soldering, the industry utiliZes high 
temperature materials that add cost to the modules. Since 
most modules Will be used in more moderate climates (e.g., 
an air-conditioned of?ce building), the modules are therefore 
“over-engineered” simply to ensure that they can Withstand 
the re?oW soldering process. 

[0004] To avoid eXposing the module to harsh conditions 
during re?oW soldering, often electronic modules are hand 
soldered instead to a printed circuit board. The need for hand 
soldering, hoWever, dramatically increases the cost of sys 
tem comprising such modules. 

[0005] Aside from the problems associated With soldering 
the module to the circuit board, there is the added inconve 
nience that, if a single module fails on a circuit board, Which 
may support many such modules, the entire circuit board 
must be removed for service. 

[0006] Therefore, there is a need for a solderless connec 
tion of a module to a circuit board. To this end, several 
pluggable module designs and standards have been intro 
duced in Which a pluggable module plugs into a receptacle 
Which is electronically connected to a host circuit board. For 
eXample, a Well-knoWn type of transceiver developed by an 
industry consortium is knoWn as a gigabit interface con 
verter (GBIC) or serial optical converter (SOC) and provides 
an interface betWeen a computer and a data communication 
netWork such as Ethernet or Fibre Channel. These standards 
offer a generally robust design Which has been Well received 
in industry. 

[0007] Although these conventional pluggable designs 
have been used successfully in the past, they tend to be 
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unsuitable for miniaturiZation Which is an ever-constant 
objective in the industry. It is desirable to miniaturiZe 
transceivers in order to increase the port density associated 
With the netWork connection, such as, for eXample, sWitch 
boXes, cabling patch panels, Wiring closets, and computer 
10. Recently, a neW standard has been promulgated and is 
referred to herein as the small form factor (SFF) standard 
Which speci?es an enclosure height of 9.8 mm and a Width 
of 13.5 mm and a minimum of 20 electrical input/output 
connections. In addition to miniaturiZing the module, it is 
also desirable to increase its operating frequency. For 
eXample, applications are quickly moving from the sub 
gigabit realm to Well over a gigabit. Conventional pluggable 
module con?gurations, hoWever, cannot meet these param 
eters. 

[0008] MiniaturiZing a module While maintaining or even 
increasing its operating speed, presents a number of design 
problems particularly in applications in Which data trans 
mission rates are high, e.g., in the range of 1-10 Gbs 
(Gigabits/second). Of particular concern is reducing elec 
tromagnetic interference (EMI) emissions. Due to FCC 
regulations, there is a need not only to minimiZe the EMI 
emissions of the module, but also to contain the EMI 
emissions of the host system in Which the module is 
mounted regardless of Whether a module is plugged in to the 
receptacle. In conventional designs, this EMI shielding Was 
achieved by using conductive spring-loaded door Which Was 
capable of sWinging shut and closing the receptacle When 
the module Was removed. Conventional receptacles also had 
spring clips to ground the receptacles to the beZel opening of 
the host system. Providing space for spring-loaded doors 
and spring clips on the receptacle tends to be problematic if 
not impossible in miniaturiZed con?gurations. Additionally, 
the small siZe presents problems in dissipating heat from the 
module and incorporating traditional mechanisms for eject 
ing and retaining the module and for electrically connecting 
the module to the host circuit board. 

[0009] Therefore, there is a need for a module design that 
conforms to the SFF standard While minimiZing EMI emis 
sions and providing convenient pluggable operation. The 
present invention ful?lls this need among others. 

SUMMARY OF INVENTION 

[0010] The present invention provides a pluggable module 
and receptacle system that facilitates miniaturiZation and 
high operating frequencies by effectively shielding EMI 
emissions to eliminate leaks and conduct EMI to ground, 
and by synergistically using components to eliminate con 
ventional discrete mechanisms and their attendant bulk. 

[0011] EMI shielding is achieved by implementing one or 
more features that serve to minimiZe gaps through Which 
EMI can escape, and/or to enhance grounding of the recep 
tacle. One such feature is a receptacle housing in Which all 
of its sides eXcept the front comprise conductive Walls for 
blocking EMI. This Way, When the receptacle is mounted 
Within a host system and is eXposed to the host system’s 
internal EMI, all of the housing sides eXposed to the EMI, 
including the back and the bottom, are conductive and thus 
suitable for conducting the EMI to ground. Preferably, the 
housing is electrically connected to ground through a num 
ber of elongated members. Another feature for minimiZing 
gaps through Which EMI can escape is the use of contain 
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ment members. Containment members extend downward 
from the receptacle, preferably betWeen elongated members, 
and essentially form a picket fence along With the elongated 
members to prevent EMI emissions. 

[0012] In addition to minimiZing gaps through Which EMI 
can escape, the module and receptacle system of the present 
invention is extremely Well suited for conducting EMI to 
ground. This grounding is achieved principally by ground 
ing contacts on the front end of the module and grounding 
tabs around the front opening on the receptacle. This Way, 
the grounding contacts provide a grounding path from the 
module to the receptacle and the grounding tabs, in turn, 
provide a grounding path from the receptacle to the host 
chassis. Preferably, the grounding tabs are cut from the 
receptacle housing Walls and elongated such that the ground 
ing tabs are longer than the respective section of the Wall 
from Which each grounding tab Was derived. Such a con 
?guration prevents the grounding tabs from being de?ected 
into the receptacle cavity. This arrangement is particularly 
preferable in small form factor con?gurations in Which there 
is no room in the receptacle cavity to accommodate anything 
other than the module. To enhance the grounding of the 
module to the receptacle While the module is being inserted 
therein, the receptacle housing de?nes roWs of ventilation 
holes, Which, in turn, de?ne uninterrupted ground paths 
therebetWeen. By spacing the grounding contacts on the 
module to correspond to the spacing of the grounding paths 
on the receptacle, the grounding contacts Will slide along the 
grounding paths during insertion and WithdraWal of the 
module from the receptacle, thereby ensuring that the mod 
ule is continuously grounded during the insertion and With 
draWal. Further enhancements to grounding include a latch 
Which serves not only to retain the module Within the 
receptacle, but also to provide a grounding path from the 
front of the module to the front of the receptacle and to 
provide an extra picket in the EMI fence as mentioned 
above. 

[0013] The module and receptacle system of the present 
invention also employs components of the receptacle syn 
ergistically to avoid separate mechanisms and components 
Which add bulk and cost to the system. For example, rather 
than using a conventional connector to effect connection of 
the module to the receptacle connector, a card edge connec 
tion con?guration is used. Additionally, the ejection mecha 
nism uses a resilient back portion of the receptacle to urge 
the module out once the latch is released. The more ef?cient 
use of components Within the module and receptacle provide 
for the elimination of other components and thus a general 
reduction in the system’s bulk. This naturally facilitates 
miniaturiZation Which, as mentioned above, is an ever 
present objective in module design. 

[0014] Accordingly, one aspect of the invention is a recep 
tacle having a housing that shields EMI on all sides exposed 
to the EMI of the host system. In a preferred embodiment, 
the receptacle comprises: (a) a housing having a front, a 
back Wall, a top Wall, a bottom Wall, and side Walls and 
de?ning a cavity for receiving a module, the bottom Wall 
having a bottom opening to receive a receptacle connector, 
the front having a front opening to receive the module, the 
Walls comprising a conductive material; and (b) a plurality 
of elongated members extending doWn from the housing 
past the bottom Wall and adapted for electrical connection to 
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a host circuit board such that the Walls are electrically 
connected to the host circuit board. 

[0015] Another aspect of the invention is a pluggable 
module system having the receptacle as described above. In 
a preferred embodiment, the system comprises: (a) a recep 
tacle mounted to a host circuit board Within a chassis of a 
host system, the receptacle comprising a housing having a 
front, a back Wall, a top Wall, a bottom Wall, and side Walls 
and de?ning a cavity for receiving a module, the bottom Wall 
having a bottom opening to receive a receptacle connector, 
the front having a front opening to receive the module, the 
Walls comprising a conductive material and being electri 
cally connected to the host circuit board; (b) a receptacle 
connector electrically connecting to the host circuit board 
and protruding into the cavity through the bottom opening, 
the receptacle connector being adapted for electrically con 
necting the module to the host circuit board; and (c) a 
module comprising a module housing having a front end and 
a back end and being adapted for insertion into the recep 
tacle and grounding contacts con?gured for electrical con 
nection to the housing of the receptacle. 

[0016] Yet another aspect of the invention is a module 
Which eliminates the use of a conventional connector and 
uses instead a card edge connection approach. In a preferred 
embodiment, the module comprises: (a) a housing having a 
front end and a back end and being adapted for insertion into 
a housing mounted to the host circuit board; (b) a module 
circuit board at least partially mounted Within the housing 
such that at least an edge portion of the module circuit board 
is not contained Within the housing, the edge portion com 
prising pads on opposite sides of the module circuit board, 
the pads being suitable for forming an electrical connection 
With contacts in the mating connector. 

DESCRIPTION OF DRAWINGS 

[0017] The invention Will noW be described by Way of 
example With reference to the accompanying draWings 
Wherein: 

[0018] FIG. 1 shoWs a top perspective vieW of the shield 
as mounted on a host circuit board; 

[0019] 
shield; 
[0020] FIG. 3 shoWs a top perspective vieW of the loWer 
portion of FIG. 2; 

[0021] FIG. 4 shoWs a top perspective vieW of a module 
as mounted in a loWer portion of the shield, With an upper 
portion shoWn removed; 

[0022] FIG. 5 shoWs a bottom perspective vieW of the 
module before latching to the shield; 

[0023] FIG. 6 shoWs a bottom perspective vieW of the 
module latched to the shield; 

[0024] FIG. 7 shoWs a top perspective vieW of the host 
circuit board With a mating connector; 

[0025] FIGS. 8A and 8B shoW a top vieW and a cross 
sectional vieW, respectively, of the transceiver module in the 
shield such that a circuit board Within the transceiver module 
is electrically connected to the mating connector on the host 
circuit board; and 

[0026] 
ule. 

FIG. 2 shoWs a top vieW of a loWer portion of the 

FIG. 9 shoWs a top perspective vieW of the mod 



US 2004/0097136 A1 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0027] The present invention provides a robust module 
and receptacle system Which is suitable for miniaturization 
and Which provides adequate EMI shielding and ventilation 
While facilitating easy connection/disconnection to a mating 
connector. As shoWn in FIG. 1, a receptacle 20 of the 
present invention is mounted to a host circuit board 10. The 
host circuit board is mounted in a host system such as a 
router or computer. The host system typically comprises a 
conductive chassis (not shoWn) having a beZel through 
Which the receptacle is mounted such that the receptacle is 
electrically connected to the beZel. The host system typically 
has other components mounted to its circuit board Which 
generate EMI that Would escape through the beZel if not for 
the receptacle system of the present invention. 

[0028] The module 40 of the present invention is shoWn in 
FIG. 9 and is con?gured to be inserted in the receptacle 20. 
In general, the module and receptacle system may be used 
in any application requiring an interface betWeen a host 
system and electrical or optical signals. The module inter 
faces to the host system through a receptacle connector 90 
(see FIG. 7). The module interfaces to an optical ?ber or 
electrical conductor through a connector interface 49. Pref 
erably, the connector interface 49 comprises a mechanism 
that cooperates With a ?ber or cable assembly to hold the 
assembly secure to the module. EXamples of connector 
interfaces include adapters for the MT-RJ style connectors 
and the HSSDC2 copper connectors offered by Tyco Elec 
tronics Corporation (Harrisburg, Pa.). The connector inter 
face 49 depicted in FIG. 9 is an adapter interface for an 
MT-RJ style ?ber connector. 

[0029] An important aspect of the receptacle and module 
system of the present invention is its ability to minimiZe 
EMI emission regardless of Whether the module is plugged 
in the receptacle. To this end, the system employs a com 
bination of one or more EMI reduction features. One EMI 
reduction feature is a receptacle housing having conductive 
Walls on all sides that are Within the host chassis When the 
receptacle is mounted therein. As shoWn in FIG. 1, the 
receptacle comprises a housing 21, having a front 31, a back 
Wall 32, a top Wall 33, a bottom Wall 34 (see FIGS. 2 & 3), 
and side Walls 35, and de?ning a cavity 36 for receiving the 
module 40. Referring to FIGS. 2 & 3, the bottom Wall 34 
has a bottom opening 37 to receive a receptacle connector 90 
and, referring back to FIG. 1, the front 31 has a front 
opening 38 to receive the module. Therefore, unlike con 
ventional receptacles, the receptacle of present invention has 
EMI shielding on all ?ve sides Within the host chassis, 
including the bottom and back. In a preferred embodiment, 
the back Wall fully encloses the back of the receptacle and 
the bottom Wall covers more than 50% of the bottom of the 
receptacle. 
[0030] The receptacle comprises a plurality of elongated 
members 70 Which eXtend doWn from the housing past the 
bottom Wall and are electrically connected to the housing. 
Accordingly, rather than alloWing internally-generated EMI 
to escape though the beZel, the EMI is blocked by the 
conductive Walls of the housing and conducted harmlessly to 
ground via the elongated members 70. 

[0031] In a preferred embodiment, the housing comprises 
an upper portion 22 and a loWer portion 24, as shoWn in 
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FIG. 4. The loWer portion 24 has tabs 26 punched from the 
loWer portion 24 and de?ected outWardly for mating and 
latching With openings 28 de?ned by the upper portion 22. 

[0032] The Walls are con?gured to balance the needs of 
EMI shielding and heat dissipation. More speci?cally, as 
shoWn in FIGS. 1 and 4, the top Wall 33 of the upper portion 
22 of the housing 21 de?nes several holes 80. The holes 80 
are siZed and con?gured to promote air?oW around the 
module 40 and enhance heat dissipation. Although enlarging 
the holes 80 enhances heat dissipation, it reduces the EMI 
shielding effectiveness of the upper portion 22 Which is 
undesirable. It has been found that holes of approximately 2 
to 3 mm in diameter provide adequate heat dissipation for 
many applications While maintaining adequate EMI shield 
ing for the frequencies of operation. 

[0033] As mentioned above, the receptacle 20 has elon 
gated members 70, Which are preferably solder pins for 
mounting and electrically coupling the receptacle 20 to 
contacts 12 of a printed circuit board 10 as shoWn in FIG. 
1. Additionally, the receptacle 20 has containment members 
72 extending from the portion into a plane of the printed 
circuit board 10. The containment members 72 are not 
electrically coupled to the printed circuit board 10. The 
containment members 72 may be positioned Where suitable 
so as not to interfere With traces (not shoWn) of the printed 
circuit board 10, although the containment members 72 are 
advantageously spaced among the elongated members 70 
and generally in alignment thereWith, as shoWn in FIG. 1. In 
effect, the elongated members 70 and containment members 
72 act as a fence to contain EMI. In the embodiment shoWn 
in FIG. 1, the containment members 72 and elongated 
members 70 are more closely spaced adjacent the back end 
than adjacent the front end of the module 40 to compensate 
for the bottom opening 37. 

[0034] Preferably, the elongated members 70 are asym 
metrically arranged on each side of the receptacle While the 
containment members 72 are symmetrically arranged. Fur 
thermore, the containment members 72 preferably eXtend 
through less than half of the thickness of the printed circuit 
board 10. In such a preferred embodiment, tWo housings 
may be mounted directly opposed to one another on opposite 
sides of a printed circuit board in a bottom-to-bottom 
arrangement such that the elongated members Will be stag 
gered and Will not interfere With one another While the 
containment members Will share the same openings in the 
printed circuit board but Will not contact one another or 
become electrically coupled. 

[0035] Another EMI reduction feature of the present 
invention comprises a multiplicity of grounding tabs sur 
rounding the front opening 38 of the receptacle 20 to ground 
the receptacle to the host system. Grounding the receptacle 
to the host system at the beZel is important for EMI 
purposes—otherWise, internal EMI Will “leak” betWeen the 
gap of the receptacle and the beZel opening. Although 
grounding shields have traditionally been used to minimiZe 
this leakage, once the module 40 is mounted in the recep 
tacle 20 as shoWn in FIG. 6, there is little or no room for 
intrusion of grounding tabs into the cavity 36 of the recep 
tacle 20. Accordingly, the receptacle 20 of the present 
invention has grounding tabs 50 Which are larger than 
adjacent openings 52 in the housing and thus are prevented 
from being de?ected into the cavity 36. 
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[0036] The grounding tabs 50, as best shown in FIGS. 5 
and 6, are preferably formed from the receptacle 20 by 
punching tWo spaced slits in the receptacle 20 to form a strap 
therebetWeen, deforming and stretching the strap, cutting the 
strap along its length to form a grounding tab 50 and an 
interference tab 54, and returning the interference tab 54 to 
the plane of the receptacle 20. In this manner, the grounding 
tab 50 is larger than the adjacent opening 52, thereby 
alloWing the grounding tab 50 to resiliently de?ect to ensure 
good grounding contact With the beZel, but not to the extent 
of intruding into the cavity 36 of the receptacle 20 due to the 
interference of the grounding tabs 50 With the interference 
tabs 54. 

[0037] The receptacle and module of the present invention 
also have features Which cooperate With one another to 
minimize EMI emissions. In general, these features function 
to provide a grounding path from the module to the chassis. 
To this end, the module 40 has a number of grounding 
contacts 99 formed in its housing as shoWn in FIG. 9. The 
grounding contacts 99 provide a grounding path from the 
module to the receptacle, and the grounding tabs 50 on the 
receptacle 20, in turn, provide a grounding path from the 
receptacle 20 to the beZel of the host chassis. 

[0038] To enhance the connection of the grounding con 
tacts 99 to the receptacle, the holes 80 are aligned to provide 
a grounding track for the grounding contacts. As shoWn in 
FIG. 4, the holes 80 and module grounding tabs 50 are 
arranged such that tWo clear grounding paths 82, 84 extend 
from the front end 25 to the back end 27 of the top Wall 32. 
This provides a clear path for continuous grounding of the 
module 40 to the housing 21, Which is advantageous for EMI 
containment purposes. Speci?cally, the grounding contacts 
99 on module 40 are spaced to make contact along the 
grounding paths 82, 84 in the interior of the receptacle 20. 
The grounding contacts Will maintain grounded contact With 
the receptacle 20 While the module 40 is being inserted into 
the receptacle 20. 

[0039] The grounding of the module to the receptacle is 
further enhanced by the retention mechanism. As shoWn in 
FIGS. 5 & 6, a latch 42 on the receptacle 20 is con?gured 
to engage a latching member 48 on the module 40 and hold 
the module in the receptacle until the latch is released. 
Preferably, the latch and latching member are conductive 
such that the latch not only serves to retain the module but 
also provides yet another grounding path for the module. 
The placement of the latch under the module Where there are 
no grounding contacts also provides additional “pickets” in 
the EMI fence as discussed above. The retention mechanism 
is discussed more speci?cally beloW With respect to the 
ejection mechanism. 

[0040] Aside from its EMI and grounding features, the 
module and receptacle system of the present invention also 
has a number of mechanical features that enhance its use 
fulness and make it particularly Well suited for miniaturiZa 
tion. One such feature is the use of a card edge connector 
rather than a conventional discrete connector to electrically 
connect the module to the receptacle connector. More spe 
ci?cally, as shoWn in the embodiment of FIGS. 7, 8a and 8b, 
the receptacle connector 90 is adapted for mounting to the 
circuit board 10 Within the boundaries of the receptacle 20 
and has a slot 92 for receiving an edge portion 94 of a 
module circuit board 96 mounted Within a housing of the 
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module 40. The edge portion 94 has a roW of contact pads 
(not shoWn) along the upper and loWer sides of the printed 
circuit board. The receptacle connector 90 preferably has 
tWo roWs of contacts, one roW of contacts 97 extending 
upWard into the slot 92 and another roW of contacts 98 
extending doWnWard into the slot. The contacts are adapted 
to make an electrical connection With the contact pads on the 
module circuit board 96 When the module 40 is inserted into 
the receptacle 20. This card edge connector arrangement 
eliminates the need for a bulky and costly discrete connector 
and instead provides a loW-pro?le connection that facilitates 
miniaturiZation. In addition, this arrangement alloWs for a 
pluggable module that may be readily connected and dis 
connected, e.g., during assembly or for subsequent service. 

[0041] In one embodiment, the length of the contact pads 
and/or their proximity to the edge portion of the module 
circuit board 96 is varied to control the order in Which the 
contact pads electrically couple to the receptacle connector 
90. For example, a grounding contact pad could be extended 
to the edge of the circuit board 96 to ensure that it makes 
contact With the receptacle connector 90 before the remain 
ing contact pads, Which could be spaced from the edge of the 
circuit board 96 to ensure subsequent contact. In other 
Words, the pads can be staggered to effect a desired sequenc 
ing in the ground, poWer and signal connections. Alterna 
tively, the contacts Within the receptacle connector may be 
staggered to achieve the desired sequencing. 

[0042] To facilitate miniaturiZation, the module and recep 
tacle system of the present invention also employs ejection/ 
retention mechanisms Which do not add additional compo 
nents to the system but synergistically use components of the 
receptacle. More speci?cally, portions of the loWer portion 
24 are bent inWardly to form resilient ?ngers 30 extending 
into the cavity 39 of the housing 21, as shoWn in FIGS. 2 
and 3. As a module 40 is inserted into the housing 21, as 
shoWn in FIG. 4, a back portion (not shoWn) of the module 
40 contacts the resilient ?ngers 30 and de?ects them out 
Wardly. As shoWn in FIG. 5, the receptacle 20 includes a 
latch tab 42 having an inclined leading edge 44 and de?ning 
an opening 46. As the module 40 is further inserted, the 
leading edge 44 rides over an outWardly extending latching 
member 48 of the module 40, causing the latch tab 42 to be 
resiliently de?ected, until the latching member 48 is posi 
tioned to enter the opening 46, at Which time the latch tab 42 
resiles, or snaps back, and latches the module 40 to the 
receptacle 20, as shoWn in FIG. 6. 

[0043] In one embodiment, the latching member 48 is 
con?gured as a shear pin to prevent damage to the housing 
in the event of excessive force exerted on the module 40, 
e.g., by pulling on a cable attached thereto. This may be 
achieved, for example, by fabricating the latching member 
of an appropriate material or by siZing of the latching 
member to achieve the desired shear characteristics. In this 
embodiment, the latching member 48 Will break and prevent 
damage to the housing and the printed circuit board on 
Which the housing is mounted. 

[0044] The resilient ?ngers 30 resist insertion of the 
module 40 and store energy as they are de?ected outWardly 
until the module 40 is latched to the receptacle 20. The 
module 40 may be released from the receptacle 20 by 
operating an actuator 60 of the module, as shoWn in FIG. 5. 
The actuator 60 is slidably mounted in a channel 62 of the 
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module 40 and has a ramped portion 64 for de?ecting the 
latching tab 42 by causing the leading edge 44 to be lifted 
until the latching member 48 is released from the latching 
tab 42. The resilient ?ngers 30 then resile and cause the 
module 40 to be at least partially ejected from the receptacle 
20. This facilitates removal of the module from the recep 
tacles and disconnection of the module from the receptacle 
connector 90. 

[0045] In this manner, the invention provides a robust 
pluggable connector suitable for miniaturiZation and use in 
high-frequency data transmission applications by providing 
adequate EMI shielding, reliable, non-intrusive chassis 
grounding, adequate ventilation, and conventional plugga 
bility. 

1. A receptacle for use With a receptacle connector 
mounted to a host circuit board Within a chassis of a host 
system, said receptacle comprising: 

a housing having a front, a back Wall, a top Wall, a bottom 
Wall, and side Walls and de?ning a cavity for receiving 
a module, said bottom Wall having a bottom opening 
With said receptacle connector being disposed therein 
When said receptacle is mounted to said host circuit 
board, said back, top, and side Walls de?ning planes 
Which completely contain said receptacle When said 
receptacle is mounted to said host circuit board; and 

a plurality of elongated members extending doWn from 
said housing past said bottom Wall and adapted for 
electrical connection to said host circuit board such that 
said Walls are electrically connected to said host circuit 
board. 

2. The receptacle of claim 1, Wherein said bottom Wall 
covers more than 50% of the bottom area of said receptacle. 

3. The receptacle of claim 1, Wherein at least one elon 
gated containment member eXtends from said housing 
betWeen tWo of said elongated members, said containment 
member being electrically conductive and electrically con 
nected to said Walls. 

4. The receptacle of claim 3, Wherein said containment 
members are symmetrically located on each side of said 
receptacle and Wherein said elongated members are asym 
metrically located on each side of said receptacle. 

5. The receptacle of claim 3, Wherein said containment 
members are disposed adjacent said bottom opening. 

6. The receptacle of claim 1, Wherein said housing further 
comprises resilient grounding tabs disposed at said front of 
said housing to effect an electrical connection With said 
chassis of said host system When said receptacle is mounted 
to said host circuit board. 

7. The receptacle of claim 6, Wherein said grounding tabs 
are formed in said top, bottom, and side Walls adjacent said 
front opening. 

8. The receptacle of claim 1, Wherein said housing further 
comprises a latch adjacent said front opening, said latch 
being adapted for both engaging a module to hold said 
module in said receptacle until said latch is released, and 
effecting an electrical connection betWeen said module and 
said housing 

9. The receptacle of claim 1, Wherein at least said top Wall 
de?nes holes. 
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10. The receptacle of claim 9, Wherein said holes on said 
top Wall are aligned in tWo or more roWs running front to 
back thereby de?ning grounding paths of solid conductive 
material betWeen the roWs. 

11. A receptacle for use With a receptacle connector 
mounted to a host circuit board Within a chassis of a host 
system, said receptacle comprising: 

a housing having a front, a back Wall, a top Wall, a bottom 
Wall, and side Walls and de?ning a cavity for receiving 
a module, said bottom Wall having a bottom opening 
With said receptacle connector disposed therein When 
said receptacle is mounted to said host circuit board, at 
least said top Wall de?ning holes, said holes being 
aligned in tWo or more roWs running front to back 
thereby de?ning grounding paths of solid conductive 
material betWeen said roWs, said top, back, and side 
Walls de?ning planes Which contain said receptacle 
connector in its entirety When said receptacle is 
mounted to said host circuit board, said front having a 
front opening to receive said module, the Walls com 
prising a conductive material; 

a plurality of elongated members extending doWn from 
said housing past said bottom Wall and adapted for 
electrical connection to a host circuit board such that 
said Walls are electrically connected to said host circuit 
board; and 

resilient grounding tabs disposed at said front of said 
housing to urge against said chassis of said host system 
When said receptacle is mounted to said host circuit 
board and thereby effect an electrical connection 
betWeen said housing and said chassis. 

12. The receptacle of claim 11, Wherein said housing 
comprises a discrete upper portion and a discrete loWer 
portion connected to said upper portion. 

13. The receptacle of claim 12, Wherein said grounding 
tabs are part of said upper portion. 

14. The receptacle of claim 13, Wherein said grounding 
tabs are disposed on at least said side Walls and said top Wall. 

15. The receptacle of claim 11, Wherein said bottom Wall 
covers more than 50% of the bottom area of said receptacle. 

16. A pluggable module system comprising: 

a receptacle housing having a front, a back Wall, a top 
Wall, a bottom Wall, and side Walls and de?ning a cavity 
for receiving a module, said bottom Wall having a 
bottom opening; 

a receptacle connector electrically connected to said host 
circuit board and disposed in said bottom opening such 
that it protrudes into said cavity and is contained in its 
entirety by the planes de?ned by said back, top and side 
Walls, said receptacle connector being adapted for 
electrically interfacing a module to said host circuit 
board; and 

a module being adapted for insertion into said receptacle 
and comprising a planar module circuit board and a 
module housing, said module housing having a front 
and back orientation and a top and bottom orientation, 
said housing having a top module Wall, a bottom 
module Wall, a back module Wall and side module 
Walls, each of said top module Wall, said bottom 
module Wall, and said side module Walls being planar, 
said module circuit board having pads suitable for 
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forming an electrical connection With contacts of said 
receptacle connector, said pads being enclosed by the 
planes de?ned by said top module Wall, said bottom 
module Wall, said side module Walls, and said back 
module Wall, said front being adapted to receive a 
connector. 

17. The system of claim 16, Wherein said module further 
comprises grounding contacts con?gured for electrical con 
nection to said housing of said receptacle upon insertion of 
said module in said receptacle. 

18. The system of claim 17, Wherein at least said top 
module Wall de?nes holes Which are aligned in tWo or more 
roWs running front to back thereby de?ning grounding paths 
of solid conductive material betWeen the roWs, and Wherein 
said grounding paths and grounding contacts cooperate such 
that, When said module is inserted into said housing, said 
grounding contacts slide along said paths. 

19. The system of claim 16, Wherein said module circuit 
board comprises an edge portion Which is accessible in a 
direction along the same plane as said module circuit board, 
said pads being disposed on said edge portion, said pads 
being suitable for forming an electrical connection With said 
contacts of said receptacle connector, and Wherein said 
receptacle connector comprises a slot for receiving said edge 
portion and at least tWo roWs of contacts, one roW of contacts 
extending upWard into the slot and another roW of contacts 
extending doWnWard into the slot, said contacts being 
adapted to make an electrical connection With pads on said 
module circuit board When said module is inserted into the 
housing. 

20. The system of claim 16, further comprising an ejection 
mechanism comprising a resilient member disposed adja 
cent the back of said housing, and a retention mechanism 
comprising a resilient latch disposed on said housing, an 
actuator slidably connected to said module, and a latching 
member extending from said module for latching With said 
resilient latch, said ejection mechanism and said retention 
mechanism cooperating such that, When said module is 
inserted into said receptacle, said resilient member becomes 
loaded and said resilient latch engages said latching mem 
ber, and When said actuator is pushed backWard, said actua 
tor urges said resilient latch from said latching member, 
thereby alloWing said resilient member to unload and urge 
the module from the receptacle. 

21. The system of claim 16, Wherein said latching member 
is con?gured to shear if said module is forcibly pulled from 
the housing Without releasing said latching mechanism. 

22. The system of claim 16, Wherein said resilient latch 
comprises an inclined leading edge for riding over the 
latching member of the module and interfering With a 
ramped portion of an actuator of the module. 

23. The system of claim 16, Wherein said module circuit 
board being enclosed by the planes of said top module Wall, 
said bottom module Wall, said side module Walls, and said 
back module Wall and Wherein said back module Wall only 
partially covers the back of said module circuit board such 
that said edge portion is accessible from the back of the 
module along the plane of said module circuit board. 

24. The system of claim 16, Wherein said receptacle 
connector is disposed Within the planes de?ned by the top, 
back and side module Walls When electrically connected to 
said module circuit board. 
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25. A pluggable module system comprising: 

a receptacle housing having a front, a back Wall, a top 
Wall, a bottom Wall, and side Walls and de?ning a cavity 
for receiving a module, said bottom Wall having a 
bottom opening; 

a receptacle connector electrically connected to said host 
circuit board and disposed in said bottom opening such 
that it protrudes into said cavity and is contained in its 
entirety by the planes de?ned by said back, top and side 
Walls, said receptacle connector being adapted for 
electrically interfacing a module to said host circuit 
board, said receptacle connector comprising a slot for 
receiving and at least tWo roWs of contacts, one roW of 
contacts extending upWard into the slot and another 
roW of contacts extending doWnWard into the slot; and 

a module being adapted for insertion into said receptacle 
and comprising a planar module circuit board and a 
module housing, said module housing having a front 
and back orientation and a top and bottom orientation, 
said housing having a top module Wall, a bottom 
module Wall, a back module Wall and side module 
Walls, each of said top module Wall, said bottom 
module Wall, and said side module Walls being planar, 
said module circuit board having pads suitable for 
forming an electrical connection With contacts of the 
receptacle connector, said pads being enclosed by the 
planes de?ned by said top module Wall, said bottom 
module Wall, said side module Walls, and said back 
module Wall, said front being adapted to receive a 
connector, said module circuit board comprising an 
edge portion Which is accessible in a direction along the 
same plane as said module circuit board and is adapted 
to be received in said slot of said receptacle connector, 
said pads being disposed on said edge portion, said 
pads being suitable for forming an electrical connection 
With said contacts of said receptacle connector When 
said edge portion is disposed in said slot, the planes 
de?ned by said top, back and side module Walls con 
taining said receptacle connector When said edge por 
tion is disposed in said slot. 

26. A module for electrically connecting to a mating 
connector mounted to a host circuit board the module 
comprising: 

a housing having a front and back orientation and a top 
and bottom orientation, said housing having a top Wall, 
a bottom Wall, a back Wall and side Walls, each of said 
top Wall, said bottom Wall, and said side Walls being 
planar; 

a planar module circuit board having pads suitable for 
forming an electrical connection With contacts of the 
mating connector, said pads being enclosed by the 
planes de?ned by said top Wall, said bottom Wall, said 
side Walls, and said back Wall; and 

a connector interface at the front of said housing, said 
connector interface being adapted for receiving a con 
nector of an electrical or optical conductor. 

27. The module of claim 26, Wherein said pads are 
disposed on an edge of said module circuit board. 

28. The module of claim 26, Wherein said pads are 
adapted to mate With said mating connector through move 
ment of the module to said mating connector along a plane 
parallel to the plane of said circuit board. 
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29. The module of claim 26, wherein said back Wall only 
partially covers the back of said module circuit board such 
that said edge portion is accessible from the back of the 
module along the plane of said module circuit board. 

30. The module of claim 26, further comprising: 

grounding contacts con?gured for electrical connection to 
said housing of said receptacle upon insertion of said 
module in said receptacle. 

31. The module of claim 26, Wherein said grounding 
contacts are disposed at least on said top Wall and said sides 
Walls. 

32. The module of claim 26, further comprising an 
actuator slidably connected to said module and a latching 
member extending from said module for latching With a 
resilient latch of a receptacle, When said module is inserted 
into said receptacle, said resilient latch engages said latching 
member, and When said actuator is pushed backWard, said 
actuator urges said resilient latch from said latching member, 
thereby alloWing said resilient member to unload and urge 
the module from the receptacle. 

33. The module of claim 16, Wherein said latching mem 
ber is con?gured to shear if said module is forcibly pulled 
from the receptacle Without released from said resilient latch 

34. A module for electrically connecting to a mating 
connector mounted to a host circuit board the module 
comprising: 

a housing having a front and back orientation and a top 
and bottom orientation, said housing having a top Wall, 
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a bottom Wall, a back Wall and side Walls, each of said 
top Wall, said bottom Wall, and said side Walls being 
planar; 

a planar module circuit board having pads disposed on an 
edge thereof suitable for forming an electrical connec 
tion With contacts of the mating connector, said pads 
being enclosed by the planes de?ned by said top Wall, 
said bottom Wall, said side Walls, and said back Wall, 
said pads being adapted to mate With said mating 
connector through movement of said module relative to 
said mating connector parallel to the plane of said 
circuit board, said back Wall only partially covering the 
back of said module circuit board such that said pads 
are accessible from the back of the module along the 
plane of said module circuit board; 

a connector interface at the front of said housing, said 
connector interface being adapted for receiving a con 
nector of an electrical or optical conductor; and 

grounding contacts for forming an electrical connection 
With a receptacle When the module is inserted in the 
receptacle. 

35. The module of claim 34, Wherein said grounding 
contacts are resilient. 

36. The module of claim 35, Wherein grounding contacts 
are integral to said housing. 

37. The module of claim 36, Wherein said grounding 
contacts are disposed at least on said top Wall and said sides 
Walls. 


