-1-. % - REMOVABLE TRANSCEI VER MODULE AND RECEPT -
the I'nvention This invention relates g 606 0 4t§ gtmn
transcei vigr nodules and in particular, it relates op8o ronic

transcCei ver modul e, and its nethod of manuf acture, whereby the nodul e
i s inexpensive to manufacture, has a small yet robust p?cia can be
install ed and replaced via a ribbon style connector for jﬁk

i nt erchangeability and easy renoval, provides for static. 10 pge

and can be installed and replaced via a ribbon style connect%p

pt oel ectroni ¢ transcei ver nodul es provide fo¥ the bi di recti onal
_transm ssion of data between an el ectrical I nterface and an opti cal
data link. The nodul e receives 15 el ectrically encoded data signals which
are converted into optical signals and transmtted over the optical
data |ink. Li kew se, the npdule receives optically encoded data

signals which are converted into electrica
nREMOVABLE TRANSCEIVER MODULE AND RECEPTACLE"V/ _

Field of the Invention .

This invention relates generally to optoelectronic

transcéiver modules and in particular, it relates to an

5 optoelectronic transceiver module, and its method of
manufacture, whereby the module is inexpensive to
manufacture, has a small yet robust package, can be
installed and replaced via a ribbon style connector for
interchangeability and easy removal, provides for static

10 discharge, and can be installed and replaced via a ribbon
style connector.

Optoelectronic transceiver modules provide for the
bi-directional transmission of data between an electrical
interface and an optical data link. The module receives

15 electrically encoded data signals'which are converted
into optical signals and transmitted over the optical
data 1link. Likewise, the module receives optically
encoded data signals which are converted into electrical
signals and transmitted onto the electrical interface.

20 Normally, the transceiver is mounted onto one of
the circuit card assemblies of a host computer,
input/output system, peripheral device, or switch.
Therefore, as with all electronic equipment, there is a
need for a transceiver having an outer package design

25 which occupies as little circuit card surface area as

| possible. _

In addition, there is a need for a transceiver
module which is hlghly reliable and durable. One method
presently used to- ensure rellabll;ty and durablllty is

30 to encapsulate the’ electronacs of the transcelver within
an insulative potting materlq%. Encapsulatlng ~the



signals and transnmitted onto the electrical interface. 20 " Normally,
the transceiver is nmounted onto one of the circui Lt enbl i es of
a host conputer, i nput/ out put system peripheral ’
;Therefore, as with all electronic equipnent, there’
~transcei ver having an outer package design 25  whi cf

~circuit card surface area as possi bl e. :
is a need for a transceiver nodul e which is hlj’a 2
durabl e. One net hod presently used to epsure rdﬁnab

durability is 30 to encapsul ate the el ectronics of

an insulative PpofihngcORyEE Ahect BRasRsUbabi s b

-2 - transcerver fronics results in reductiog viD
sensitivity and preeeaitivatvt Rnd zpyeyepssnirayhprized E@E@PPH&lmnfﬁ0Fhe

modul e’ s 6|eCtr°”'ﬁédd%1ng with theems8ulyr st 8ee8PLEhE8sOf the pottlng
material 5 aroun transceiver electronics is perforned

‘placing the el ectronics RFeAPAtAYsi Itheyneok@ing ofanfhe potiing o'HZB?ri-ﬁ%
?electronlcs wgi ch gxtBRES PRESiPeardcdNfer electronics is performed by

placing the electronics within a silicone mold. Any
portion of the electronics which extends outside of the
mold is caulked, by hand, with a silicone compound which
provides for a liquid tight seal. Once the mold is

10. sealed, potting material is inserted therein. After the
potting material is allowed to cure, the silicone mold
is peeled away from the newly formed module.

The above described prior art molding process has
several drawbacks. For example, it is time consuming and

15 results in a transceiver module which has a pitted outer
surface. In addition, the silicone mold used in the
molding process has a limited life of only three to five
modules before a new mold must be employed.

The optoelectronic module is provided with a

20 plurality of eléctrical pins for forming an electrical
connection with a circuit card assembly. The electrical
pins consist of solid wire strands with each pin having
one end connected to the electronics within the médule
and the other end protruding from the module's potting

25 material.

The portion of each pin which protrudes from the
potting . material is either soldered within a plated
through-hole, which is provided by the circuit card
assembly, or placed within a connector which grasps onto

30 the pin. However, the flimsy wire pins are very
susceptible to deformation during both the normal
handling of the module and its removal and installation
onto a circuit card assembly. Thus, the flimsy pins

-



‘nmold is caul ked; by.hand, with a silicone conpound which provi des for

aliquid tight seal. Once the nold is 10 seal ed, potting material is
‘inserted therein. After the potting rmaterial is allowed to cure, the
si i cone nol d is peeled away fromthe newy fornmed nodul e.

- The above described prior art nolding process has several drawbacks.

- For exanple, it is time consumng and 15 results in a transceiver nodul e
-which has a pitted outer surface. In addition, the silicone nold
-used in the nol ding process has a linted life of only three to five
‘nodul es before a new nold rnust be enpl oyed. The optoelectronic

nodul e is provided with 20 lurality_of. elec rlcal r, f

‘el ectri cal dﬁﬁﬁ%%??%% WPe -énc|b8uPF18§r§I§s§%ﬁ%l Jdi EEi{rlca
pi ns consi st of sod:dndsumirxg Yo attdachi tb aacitrq:u:rt hzandwg.ssemblyoaenQthhey
-connected to the electronics within

t e nd ot
prot rudi ng from t HE9Sbdul B®s o%?¥}%%1§%1f?nnt%?s%ﬁCteé- éﬁ@ £§$} %%r?lon
of each pin which Emrﬂhenhbrélwmhd:pens may boeak nif ridtear iaaxde readighed too

sol dered mnthén aIRIated t hr ough- hol e, which is provided by the
circuit card ‘or placed within a connector which grasps onto
30 the pin. Fbmeverln addnﬁﬂonnpp Wheeebenereaai\RNQF the mogudepaisPe
to deformation during b I %ﬁg&ﬂ he ng#% s iLs
removal and i nstal +ée;t| %Ppﬁ&f ont gpatvcv?r Aiing car% g) néb ° fs %9
flimsy pins securing the module onto the c1rcu1t card assembly. The
module is placed onto the c1rcu1t card assembly so that
10 the mounting ports align with holes provided in the
circuit card assembly. Once the module is properly

aligned, screws are inserted through the holes in the
circuit card assembly and into the mountiﬁg ports of the
" module. The screws are then tightened until the module
15 is firmly affixed to the circuit card assembly.

Similarly, to remove the module from the circuit
card assembly, the screws must be removed and the wires
either unsoldered from the circuit card or pulled from
the connector which is a timely and expensive process
20 requiring multiple components. In fact, it is common for
the entire circuit card assembly to be changed in order
to change the transceiver module or the media interface.
Finally, once the module is secured to the circuit
card assembly, optical fibers contained within an SC
25 duplex plug connector are mated to the module. Normally,
the SC duplex connector has a plastic housing which may
be statically charged. Thus, its connection onto the
transceiver module may result in damage to the electronic
components within the module unless proper grounding of

30 the SC connector is provided. '
It should be appreciated by those skilled in the
art that the possibility of damage due to static

discharge is not only applicable to transceiver modules



- 3- currently.used in the prior art are difficult and tine

consumng to attach to a circuit card assenbly since they nmust be
periodical]y i nspect ed and real i gned. Furthernore, the pins nmay
break if they are realigned too 5 many ti nes. : In addition to
the electrical pins, the nodul e al so IS equi pped with two nounting
~ports for physically securing the nodule onto the circuit card
“assenbly. The modul e is placed onto the circuit card assenbly so that
10 the mounting ports align with hol es proxlded in the circuit
card assenbly. Once the nDduIe S properly al i gned, screws are

I nserted through the holes in circuit card-assenbly and into the
mounting ports of Whéch matﬁDdM%gh'Tﬁé-séFéwéhg? *fuﬁPQW%ﬁ%%ﬁed unPFeFhe

nodul e 15 i's f'éﬁtﬁeQEEt*SﬁlbombaﬁlébrC@dbﬂﬂﬂéiétﬁ%”é&ample, Glgabaud
Simlarly, to renove the npdule fromthe circu CaGgH-SSE % E
screws nust be renbiel Medeleswi Y, aregq %9 JaseRh fati

circuit card or puahgéhafg@ damaget hﬁeﬁ@ﬂé@CtﬁéyV\Bréhmaﬁed tbnal yoandctor
expensi ve process 20 EU|r|ng HE % gle conponents. In fact, it is
common for 3 tﬁ@nEﬁPPF 9cPPEGFRLcarB®E8senbly to be changed in order
‘to change the transceiVeThéEéﬂbfe;NtHéﬁkIﬂ%daanEGHGféﬁca'transcelver module

Finally, once the dule is secured to th C|rc d _assepbly, .
optical fibers conVatf dpﬁPYﬁs ?X?:ﬁ?a ﬁﬁqﬁf k@?&f a céaﬁgd

to the nodule. Noifekpgnsive totmm@mmeemmbmmmsmqsaadpk;aackdy be
housi ng whi ch may e.statica Thus 0
t he transcei §8Ft%gﬁﬁie '?fél P%dt‘:t%%ﬁ dgr'rﬁlrc‘t1 t atle:':sdel eg% or}:ygq'n ehe

10 field prov1des for static dlscharge, and can easily and

quickly be installed and removed from a circuit card
assembly. The present invention is such an apparatus.

Likewise; there is a need for preventing a
statically charged fiber optic connector from damaging

15 the electronics within an optoelectronic module.

In view of the above, it is an object of the
present invention to provide a small transceiver module
package.

It is another object of the present invention to

20 provide a module package that has a robust and tamper
res1stent design.

Also, it is an object of the present invention to
provide a module which can quickly be installed and
removed from a circuit card assembly.

25 Another object of the present invention is to
"provide a module package design that can quickly and
easily be produced.

A further object of the present invention is to
provide a module package that can be produced

30 inexpensively.

It is yet another object of the present invention

to prevent a statically charged connector from damaging

the electrical circuitry within an optoelectronic module



conponents within the nodul e unl ess proper groundi ng of 30 the SC

connector is provided. It should be appreciated by those
skilled in;the art that the possibility of danage due to static

di scharge 1s not only applicable to transceiver nodul es

-4- which mate wth an SC duplex connector. O her

opt oel ectroni ¢ nodul es, such as, for exanple, G gabaud Li nk Modul es
(&M, are also susceptible to static di scharge danage whenever they
are mated to a connector 5 containing optical fibers.

Therefore, there is a need for a transceiver fddul e whi ch provi des for
.a small, yet robust package, which is - | nexpensi ve to manufacture and

can easily and qui kXl preegroundingt fheecBlugdcPRRABGEEYfrom a circuit card

assenbly in the 10 fiepd,phavhdes,f ofrStadi Gli TPjREe, oFndehan paekeiit
and qui ckly be installed and renoved froma cirguit card

assenbly. The presénvenhient it PFo¥ide oa &shtla uwith 2 coating (which
there is a need fOaigéﬁﬁﬁgEbn?ﬁaelectfﬂéﬂ&ﬁ%@!d&éaﬁﬁﬁyéjéﬂimﬁefﬁéécas an

connector from damagi ng e electronics within an optoel ectronic
nmodul e. 5 electromagnetic shield. '

As well, it is an object of the present invention
to provide a module which is easily and quickly pluggable
and removed to and from a housing.

Another object of the present invention is to

10 provide a receptacle to receive the module having a
grounding means.

It is also an object of the present invention to
provide a receptacle having a means for preventing the
escape of electromagnetic radiation from the receptacle.

15 . Furthermore, it is an object of ‘the present
invention to provide an interchangéable transceiver
module to provide electrical or fiber optic connection.
Summary Of The Invention

In one form of 'the invention, a robust

20 optoelectronic transceiver module is provided which is
gquick, easy, and inexpensive to manufacture. The
transceiver module has a main housing which consists of
a potting box with potting material inserted therein.
In addition, a circuit board is encased by the potting

25 material. '

The invention further provides for an optical
subassembly to be mounted on a circuit board. In
addition, the potting box has a recess which allows the
optical subassembly to extend outside of the potting box.

30 Furthermore, a recess cover may be provided for forming
a liquid tight seal between the recess cover, the potting
box, and the optical subassembly.

The optoelectronic transceiver module may also have



In view of the above, it is an object of the present invention to

provide a small transceiver nodul e package. It is another
obj ect, of tihe present invention to 20 provi de a nodul e package that has a
robust and tanper resi stent design. Also, it is an object
of the present invention to provi de a nodul e whi.ch can qui ckly be

I nstall ed and renoved froma circuit card assenbly. 25

Anot her obj ect of the present inventionis to provi de a nodul e
package design that can quickly and easigl-y be produced. A
further object of the present inventionis to provi de a nodul e

package that can bg HidHHEhEt3fle EANEGNSE VEEtYached to the clikcuity®oard
anot her object of the present_invention revent a_statically

, Lo pre
charged connector PPGrPFQtEYdige from the grdar BoUSLNG:r cdber Fibom stayde
opt oel ectroni ¢ md@nector may protrude from either the bottom or ¥me end

by pre-groundi ng the plug connéector., Furthernore, it . is an
obj ect of the pres@ﬁ‘the main housing. In addition, the ribbon style
5 connector may comprise of either a male ribbon style
connector or a resilient male ribbon style connector.
In another form of the invention, an optoelectronic
transceiver module is provided which mounts onto a
circuit card assembly. The module has a main hoﬁsing
10 with a bottom. Protruding from the bottom of the main
housing is a ribbon style connector which allows for
quickly installing and replacing the module from the
circuit card assembly.
In yet another form of the invention, a method of
15 assembling an optoelectronic transceiver module 1is
provided. The steps of the method consists of placing
a circuit board within a potting box and injecting
potting material within the potting box. 1In addition,
the circuit board may be affixed within the potting box
. 20 after the circuit board is positioned within the potting
box. Furthermore, a liquid tight recess cover may be
mounted within the potting box's recess after the circuit
board is positioned within the potting box.
Also, the method of manufacture provides for
25 coating the potting box with a conductive metal before
the circuit board is placed within the potting box or
after the potting material is injected within the potting
box. Moreover, a connector shell may be mounted onto the
potting box after the potting material is injected within
30 the potting box. .
In still another form of the invention, a method
of assembling an optoelectronic transceiver is provided

which includes the steps of affixing a circuit board



I nvention to provide a nodule with a coating which di ssi pates an
el ectrostatic discharge and serves as an 5 el ectromagneti c shiel d.

As wel], it,is an object of the present invention to provide a nodul e
‘'which is easily and quickly pluggable and renoved to and froma

‘housi ng. ' Anot her object of the present invention is to 10
‘provide a receptacle to receive the nodule having a groundi ng neans.
It is also an object of the present invention to ~ provide a receptacle
having a nmeans for preventing the escape,of el ectromagnetic radiation
fromthe receptacle. 15 Furthernore, it is an object of the
pr esent I nvention_to provide aqiinterchan eabl e transceiye .
modul e o provide SFEBER BaPORFIRT A SRTE WENM SPEICT Ve MekgY Goating
The I nvention onto thel housdag.form of the invention, a robust 20

opt oel ectroni c transceiver [ rovi ded | .S l,ck a
and inexpensive to nangpagﬁggésr f?ﬁ% ofcgheﬁpa%%g€f¥%rahggﬁﬁé%ﬁa?og %éin
housi ng whi ch conspsbyided for @patdiingigopbaebettronici repmpdnaEritad which

ot i ng 25 Hat er FRFLuc"aR hti il dhuidoBiblh Pl ot For Ml des
opti cal subaasewbll} t bavéngount etteorss cwhicht bddows the optical

Lo o7 BUKebTy T SRl O LR e P50 1o
recess cover may badgibibdedafxecess Wavgr is pravidedfor ifhmigwnla Bdauwddn
e ooy ecE Yo HEBRECki Dbotnenn 8 AUebEoDiL) ho YHETH, ana
10 the optical subassembly. Furthermore, the invention
provides for the potting box to have a standoff column
for mounting a circuit board within the potting box and
an alignment guide for engaging a groove within the
recess cover. |
15 In still another form of the invention, a housing
is provided including release levers having detentes
which mate with an aperture of a receiving receptacle.
The release lever includes a first end integrally molded
to the housing and a second distal end protruding outward
20 away from the housing having a gripping portion and
intermediate the first end and the second end and
intermediate portion having a detente protruding
perpendicular from the surface of the intermediate
section. The housing of the transceiver includes a first
25 -~ end and a second end. At the first end of the housing
is a transceiver connector for receiving fiber optic
plugs. At the second end of the housing is a pluggable
connector. o
In another form of the invention, a transceiver
30 module and receptacle assembly is provided comprising a
transceiver module housing having a first end and second
end, a latching means attached adjacent the first end,

a pluggable connector at the second end and a grounding



- 6- a ribbon-style connector attached to the circuit board and
protruding fromthe main housing. The ribbon style connector may
protrude fromeither the bottomor one end of the mai n housi ng. In
addition, the ribbon style 5 connector may conprise of either a nmale

ri bbon style connector or a resilient male ribbon style connector.

I n another formof the invention, an optoelectronic transcei ver
nodul e i's provi ded which nounts onto a circuit card assenbly. The
nodul e has a main housing 10 wth a bottom-8-Protruding fromthe bottom
of the main housing is a ribbon style connector which allows for

qui Clr<r|0|y installi ngmé&ﬁs{%@fémétmewm@ulehfr?ﬁs aclte ciy cue%:ﬁggadfleﬁ
asse y. . et ano ormao e n IO net no O
assenbling an opPBBFéE?r ﬁIErOY}é#é é& lnqnﬁhﬂh? o9rauadizge

steps of the metholeanBsoft shefrotastagle includdg wlgtrdmar &aw phrbnr&dmg
potting box and injecting tting terial th nt tt box.
addi ti on, t he &E#&ﬁl?h%d%ﬁéﬁbﬁﬁk b greupd ?h|+ﬁt qd ﬁ% 88xa§8
after the ci reuit whiach iss pesldednadithimi bhehergadptiagle houshay. The
Furthernore, a |iqui ed mnth

potting box's receggggpf:g?&?hzlc 5‘&% \lﬁars r‘r"ayf:.'glgsatr Oer}% g%‘léjﬁ?oﬁeﬁr& Fﬁkﬁvfahe

potting box. door mounted thereto. The door is hinged adjacent the
top surface of the receptacle housing. The transceiver
module housing includes a metalized grounding portion to

10 come in contact with the grounding means of the
transceiver receptacle in order to provide grounding of

the traﬁsceiver ~module to the receptacle. . The
transceiver module external surface is metallized and

upon insertion within the receptacle, the metallized

15 transceiver module housing abuts against a ground tab
protruding within the receptacle chamber in order to
ground the transceiver module to the receptacle. The
latching means includes release levers attached to the

gides of the transceiver module housing and latching to

20 the interior surface of the receptécle. A transceiver
connector is attached to the first end of the transceiver
module housing. The transceiver connector includes a
fiber optic or electrical plug receptacle. The
transceiver module includes an optoelectronic subassembly

25 for an optical media interface or electronic subassembly

for an electrical media interface.

In still another form of the invention a

transceiver module receptécle is provided comprising a
receptacle housing having a first end and a second end,

30 a module receiving opening at the first end and an
electricai connector at the second end. The first end
includes a door hingedly attached at the first end. The

door includes posts projecting from the edges for



Al so, the nethod of -manufacture provides for 25 coating the potting box

with a conductive netal before the circuit board is placed wthin the
potting box, or after the potting material is injected within the
potting box. Moreover, a connector shell nmay be nounted onto the
potting box after the potting material is injected within 30 the potting
box. In still another formof the invention, a nethod of
-assenbl ing an optoel ectronic transceiver is provided whi ch i ncl udes
the steps of affixing a circuit board oL

=7- Wi thin a housing and securing a conducti ve netal coating

onto the housing. . In_gnother fo$n1£% t he i nvention, aefottin :
box is pr ovi dBEUREARH0( % g8PT 0di% ctrONnPOUEIABanentRT HAEc eans ate

include an opti cal msubeed et the pbatepeift thg H86sri ncrhgla®ceptacdewablising
‘having a recess which.al.lows the optic ubassenbl

] I to ext.end oufside
of the potting boxiRCtfdes an  ipp En,&}a%%%sia?f&?gr ‘?’%i/]p? 0\5%%3[&&1% the
formng a liquid chambeght BRegrotaliwsenfabe peoesadesvEromt tike pwhllsgfbex,

and 10 the gptical sUBRSRS"PhY grohilhing MBLSs obN§ LINEDLEPer module.
The grounding surface is molded into the walls of the
housing. The ground surface includes posts protruding
through a bottom surface of the receptacle housing for
mounting the receptacle to a motherboard.

10 In another form of the invention a transceiver
module is provided. comprising a transceiver module
housing having a first end and a second end, a latching
means attached adjacent the first end and a pluggable
connector at the secoﬁd end. The transceiver module

15 includes a transceiver connector at the first end.

The transceiver connector includes a modular port
for receiving various media transducers. The media
transducer includes a fiber optic plug receptacle and an
optoelectronic subassembly or the media transducer

20 ihcludes an electrical plug receptacle and an electrical
subassembly. The pluggable connector includes a D-shaped
shroud surrounding a circuit board protruding
transversely from the second end and having electrical

contacts attached thereto. The pluggable connector
25 includes ground contacts offset from adjacent electrical
contacts.

In yet another form of the invention, an
optoelectronic module is provided for mounting within a
grounded structure, such as a computer chassis. The

- 30 ‘optoelectronic module consists of electfically conductive
latches which are conductively comnnected to a structure
which provides for the forming. of an electrical

connection with the grounded structure. The



provi des for the potting box to have a standoff colum for nounting a

circuit board within the potting box and - an alignnent guide for
engagi,ng a ,groove within the recess cover. 15 _ In still another
formof the invention, a housing i's provided including rel ease | evers
havi ng detentes which mate with an aperture of a receiving receptacle.
The release lever includes a first end integrally nol ded to the
housi ng and a second distal end protrudi ng outward 20 away fromthe
housi ng having a gripping portion and internediate the first end and

t he second end and I nt er nedi at e portioﬁJHHVing a detente protruding
perpendi cul ar fromthe surface of the internediate section. The

housi ng of the trafBPEEREFtTRBLGIEFaRsSERiveroyodudsimadfursbesndnedude At

the first end of theahauehiR@r conhéclol! AMIGRING ESABPEELONak@! WHRLE ViBY
fiber optic pl ugs. At the second end of the housing is abl e

connect or .’ CO%dPﬁt&NGQNeFOPGFﬁFGﬁ FWEQhﬁN%ﬂQOﬁsa.thﬁgéég%@FeBOa
nodul e and recept agkreuaasagbl ¥1ip Phayi desl carfdidddtd the tt2AREERYGET
g??;Lﬁegogz!ng hav%ggngFéé%§t e g ggbus cond _, enﬂﬁgg Iatigln% geans
j acent entt” P9 FHHER SoRE: G de2Eke OB 5AY
end and a groundi ngxtending therefrom. Accordingly, the optoelectronic
| module may use at least one tab for conductively
connecting the latches to the grounded structure.

Additional features and advantages of the present

10 invention are described in, and will be apparent from,
the detailed description of the presently preferred
embodiments and from the drawings.

These and other features of the invention are set
forth below in the following detailed description of the

15 presently preferred embodiments.
Brief D ipt £ the D .

There is shown in the drawings a preferred
embodiment of the present invention, wherein like
numerals in the various figures pertain to like elements,

20 and wherein:

FIG. 1 is an enlarged perspective view of an
optoelectronic transceiver module in accordance with the
present invention and having a partial fragmentary view
depicting the module's circuit board and potting

25 material;

FIG. 2 is a front view of the optoelectronic
transceiver module depicted in FIG. 1;

FIG. 2a is a front view of a grounded computer
chassis with the optoelectronic transceiver module of

30 FIG. 2 extending through a connector port within the
computer chassis.

FIG. 3 is a bottom perspective view of the

optoelectronic transceiver module depicted in FIG. 1;



- 8- means :associ ated with the receptacle. A receptacle housi ng
is provided defining a chanber and the groundi ng means of the
receptacle {ncludes a ground tab protruding wi thin the chanber. The
ground tab is attached to an arm 5 which is nolded within the receptacle
housi ng. The receptacle housing has a first end having a protective
door nmounted thereto. The door is hinged adjacent the top surface of
t he receptacl e housi ng. The transceiver nodul e housi ng includes a
met al i zed grounding portion to 10 cone inqqcontact wth the grounding
means of the transcei ver receptacle in order to provide groundi ng of
the transceiver nodule 0 h rece Lra eLyuer
nodul e external surface Fgéﬁetéal FfzeagfaﬁgilQLSEduEgﬁslpneser Weonv%\néf'hirb?th}eig
receptacl e, the nepattingdoes used imstbevepnubacterenkithe sptoelagiranica
ground tab prﬁ&&ﬁﬂé”gepﬁEEEH %HeFigggpia Le chanber in order to

ground the transcelver nodule to the receptacle.  The | at chi ng neans
i ncl udes rel ease | evers BIfachedst @ Merspectigiqjasienw afhcthe arecesserover

nmodul e housing andyLalicRiPE EReBottiNg bBkELEORTEUrhace of the receptacle.

A transceiver connector is attached to the first end of the
transcei ver nodul e Bdsi fgls anrLhen alangad psxsPecsivenvigHestathe
fiber optic or gbeeinhCBbx BEUBIGLeEagptacle. The transcei ver

‘nodul e includes an optoel.ectroni,c subass for an agptical nedia

nbl y_25 .
interface or electronic §4Basdentfl 21 -enf?EQZ‘%nCBFéE‘("PYC§Ildﬁed‘73§"7 fokr Fhge.

In still another fgemndt WH®Won eyl @onnectd¥ aBakehvalomgduline exept agl e
is provided conprising a receptacl e housing having a first end and a
second end, 38 af f8dutté receiving opening at the first end and an

electrical connector at Fpe.secbhodanshl abited igeilspeittive view, along with
a partial fragmentary view, of a resilient male ribbon
style connector for wuse with the optoelectronic
transceiver module of FIGS. 1-3;

15 FIG. 9 is a cut-away side view of the resilient
male ribbon style connector taken along line 9-9 of FIG.
8;

FIG. 10 is a plan view of the alternative
embodiment shown in FIG. 10 but in a mated orientation;

20 FIG. 11 is a plan view of an alternative embodiment
of a transceiver module having an electrical interface.
of the present invention; .

Fig. 12 is an enlarged perspective view of an end
of the_transceiver module of Fig. 12;

25 FIG. 13 is a perspective view of an alternative
embodiment of a transceiver module of the present
invention mounted to a receptacle assembly;

FIG. 14 is a perspective, partially cut-away view
of a receptacle of the present invention;

30 FIG. 15 is a side elevation cut-away view of FIG.
15 taken at line 16-16; _

FIG. 16 is a pérspective view of an alternative

embodiment of a receptacle assembly; and



i ncl udes a door *hingedly attached at the first end. The door incl udes
posts projecting fromthe edges for nounti ng the door to
the hqusing. Spring neans are nounted to the posts of the door. The
.recept acl e housi ng i ncl udes an inner chanber having walls defining the
chanmber. A ground surface protrudes fromthe walls for 5 contacting the
groundi ng neans of a transceiver nodul e. The grounding surface is

nol ded into the walls of the housi ng. The ground surface includes
posts protruding through a bottom surfagcg, of the receptacle housing
for nounting the receptacle to a notherboard. 10 I n anot her
formof the invention a grgnsceiyerse o MdWlgediyRroydsd gemPLisiag. 2
transcei ver nodul e housi ng having a fIfrst end and a Second end, a

| at chi ng meanglieraatdyeadimbodimentte off rstrecrptacliea atsemhbyeof the
connector at the S?QQQQnE”Env n{ggntrgﬂaceiver nmodul e 15 i ncl udes a
transcei ver connector at the Flrst énd. The transcei ver
connector includes a nod§I&- Pgdéttis a pergpectdweyiviigw of cas mdtieznative
transducers. g TheefBdydment of! tBBSPYe8EntNEhvdReidnl ERBINORK GnPLHfated.

receptacle and an . .
orlientation.

Referring to the drawings, and particularly to FIG.

10 1, an enlarged perspective view of an optoelectronic
transceiver module 10 in accordance with the present
invention is depicted. The module 10 has a main housing
12 which generally has the shape of an oblong box. The
main housing 12 has a generally rectangular top 14 with

15 a first end 16 and an opposite second end 18 extending
perpendicularly from the top. Attached to the first end
16 of the main housing 12 is .a transceiver connector 20
for receiving fiber optic plugs. '

Turning to FIG. 2, a front wview of the

20 optoelectronic transceiver module 10 is depicted. The
transceiver connector 20 is attached to the first end 16
of the main housing 12 by two screws 22,24. The two
screws 22,24 extend through the transceiver connector's
mounting ears 26,28 and into the main housing 12.

25 = Extending perpendicularly from the mounting ears 26,28
is a generally rectangularly shaped connector shell 30.
The connector shell 30 provides two receptacles 32,34 for
receiving fiber optic connector plugs. The receptacles
32,34 are formed by the connector shell 30 along with a

30 divider wall 36 which extends along the center of the
connector shell. Furthermore, located in the bottom 38
of each receptacle 32,34 is a keying channel 40,42 which
extends toward the first end 16 of the main housing.



opt oel ectroni ¢ subassenbly or. the nedia transducer 20 I ncl udes an

el ectrical plug receptacle and an el ectri cal subassenbl y. The

pl uggabl e gconnector includes a D shaped shroud surroundi ng a
circuit board protruding transversely fromthe second end and
havi ng el ectri cal contacts attached thereto. The pl uggabl e
connector 25 I ncl udes ground contacts offset from adjacent el ectrical
cont act s. In yet another form of. the invention, an
opt oel ectronic nodul e is provided for nDuntlg within a gr ounded
structure, such as a conputer chassis. The go opt oel ectroni ¢ nodul e

connect 6d 1o & Structur n the BRRtaFadh SBEIRERC, nERS T RERGLRT e T2 Y4

_ellg_c”' cal oot lc&*tfmeﬁél @Bnantbr shedl goouwntedspedtifiicdalily dimendhened

et ver PhOSLOES! DM R SR Y] Y. VLR 08, U4 poving

connected to the |ghgheelsFuot s2rensareathat a@r@ﬂhcpm (w:ulril. ey imserted

attached to the transgelVel . Seaci@" 5001 ofll HRPIN16Y RolPiehayfy !
data and receptacle 34 will only accept a plug. for
receiving data.

Extending from the main housing 12 ana into each
of the receptacles 32,34 is an optical subassembly 44,46.

10 As previously indicated, the optical subassembly 44 is
for éending transmissions over a data link and the
optical subassembly 46 is for receiving transmissions
over a data link. 1In order to facilitate the connection
between the transceiver 10 and the data 1links, each

15 optical subassembly has a ferrule receiving portion
48,50. The ferrule receiving portion 48,50 couples with
the SC plug. Furthermore, the transceiver's latch
members 52,54,56, and 58 firmly hold the SC plug in
contact with connector 20.

20 _ The actual sending and receiving of optically
encoded data is performed by a laser diode within the
optical subassembly 44 and a photo diode within the
optical subassembly 46. Both the laser diode and the
photo diode are electrically connected to a circuit board

25 which is mounted within the main housing 12.

Turning back to FIG. 1, a portion of the circuit
board 60 is depicted. Incorporated onto the circuit
board 60 is circuitry for transmitting and receiving
6ptica11y encoded data (circuitry not shown). The

30 circuit board 60 is encased in potting material 62 and
a potting box 64 which forms the main housing 12. The
potting material 62 encases the circuit board 60 such

that only the circuit board's male ribbon style connector



extending therefrom Accordingly, the optoel ectronic nodul e may use

at |l east one tab for conductively connecting the latches to the
grounded structure. Addi ti onal features and advantages of the
present 10 invention are described in, and will be apparent from

the detail ed description of the presently preferred enbodi nents and
fromthe draw ngs. These and ot her features of the invention are
set forth belowin the follow ng detail ed description of the 15
presently preferred enbodi nents. Brief Description of the Draw ngs
There is shown in the drawings a preferred ~1%4- enbodi ment of the present
invention, wherein i ke nuneral s in the varjous figures pertain to

li ke el ements, 20 66aeytepdscfrom the potting|material 562 en| ar ged

perspective view of an myrn PR Q&) 881G .08, Cal papsEetRfe RAEW f Bhackettamce
with the present invention and having a partial, fragnentary view
depi cting the noduf®' ofcithei traparelvan poculRg 15 1Sn§gEFFEF§' In the

FIG 2 is a frontoybeurebgt RenQIERIAS! r ORé Cbot tom! réMSRaEY &iwdTDMOLRt ing
depicted in FIG 1 '

FIG 2ais.,a front view of a graunded
conput er 5chasBPst&i 19 ?%é’lﬂﬁkbélrécf"aéﬁfzen?r%‘ﬁs% \zfg‘rr%%&%quf ofythe
FIG 2 extending tRgoHghoudionners or el taddittionf hehe maleonmilbblesn chagies.

FIG 3 is a bottom perspective view of_th ' '
nodul e depi ct ed inchEFgE°r 66 protrudes(%erpené¥gé¥§é¥¥rf¥g£ Eﬂgnﬁgg SR

68 and is adjacent to the second end 18 of the main
- housing 12.

10 In an alternative embodiment, the ribbon style
connector 66 may protrude perpendicularly from the second
end 18 of the module 10 so that it can be connected to
a circﬁit card assembly in a direction which is parallel
to.the direction of insertion of the optic plugs into the

15 module's receptacles. However, in this alternative
embodiment, another recess cover will be needed in order
to prevent potting material from escaping the second end
of the potting box.

| Referring to FIG. 4, an enlarged perspective view

20 of the optoelectronic module's potting box 64 is
| depicted. The potting box 64 forms the outer hoﬁsing of

the optoelectronic module. Thus, the potting box
generally has the shape of an oblong box with a
rectangular bottom 72, two parallel side walls 74,74, a

25 first end wall 76, and an opposite second end wall 78.
In a preferred -embodiment, the potting box 64 is
injection molded of a polymer material such as VALOX,
STANYL, or any other glass-filled heat resistent material
which can withstand solder reflow temperatures. The use

30 of such a potting box eliminates the need for a silicone
mold required by prior art modules.

In addition, it is preferred that the potting box
64, including the latch members 52,54,56, and 58, be



FIG 4 is an enl‘ar ged perspective view of t he potting box used in the

manuf acture of the optoelectronic . nodul e depicted in FIGS. 1-3;

‘FIG 5 is g perspective view of the recess cover 5 used with the potting
box of FIG 4; FIG 6 is another enlarged.perspective view of

't he potting box of FIG 4; FIG 7 is an enlarged cut-away
side view of the femal e ri bbon style connector taken along line 7-7 of
10 FIG 1, FIG 8 is an enlarged perspective view, along with
a partial fragnentary view, of a resilient mals- ribbon styl e connector
for use with the optoel ectronic transcei ver nodule of FIGS. 1-3; 15

FIG 9is a ﬁUt-a}/\@}ZthLeQGP\lig@gédQ]t vféteFl Gpleajéd,gr&r vacudfﬁhﬁetjfﬁ.%b@éﬁlosﬁﬂ:ﬁ aln
'c_onnect or taken alo I ne - oT, ; . \, JS ,ad an
Uiew of the alterndthunun oF SEaifleds strekCPAtERS 10 PR (50 Sissiggte
Qrientation; 20 an EléctAdst st e pl adivichiaregle an ahder ngivowd grbodEsent
of a transcei ver nodul havi ng.an electrical interfac of the present
Cnventi on. SlecErgmagneric, shieldinG: no A oNELLe Jitky GFOBRCERYST
of the transcsi ver contlebeonf 2Bi FIG2; 125may be eifhér plateda wpetspiatede

view of an al rnativ j nt of r.an i ver le.of.th
pr:segt an alte agr %acuumemg%ga{ge ,Olnao%d%rs%% f%dﬁgéh231351éng and

enhance grounding of the module. Such metalization of
the connector 20 can bring the module in compliance with
FCC Rules, Part 15. In a preferred embodiment, the
10 connector 20 is metalized separately from the potting
box 64 so that each attachment portion is metalized and
provides for conductivity between the parts. As the
connector 20 will be attached to a chassis containing
fiber optic connectors which are at ground potential, the
15 connector will ground the metalized potting box 64 which
is attached to a daughter board. Such groundiné enhances
the module's ability to dissipate electrostatic discharge
and provide for electromagnetic shielding. The
transceiver connector 20 also includes a grounding

20 clip 25 attached at the slot 23.
As aleo shown in FIGS. 1-3, the transceiver
connector 20 includes a grounding clip 25 attached at the
slot 23 in the connector 20. The grounding clip 25
serves as a means for forming an electrical connection
25 with an externally grounded structure such as a computer
chassis. Correspondingly, the grounding'clip'zs is made.
of a metallic material, such as stainless steel, and
includes two tabs 27,29 which protrude from each side of
the connector 20. The tabs 27,29 are generally
30 rectangular in shape with only one side of each tab being
united to the grounding clip 25. Correspondingly, each
tab 27,29 has a respective distal end 27',29' which
extends away from the connector 20. In a preferred



I nvention nounted to a receptacle assenbly; FIG 14 is a

perspective, partially cut-away view of a receptacle of the present

i nvention; 30 FIG 15 is a side elevation cut-away view of FIG
15 taken at line 16-16; FIG 16 is a perspective view of an
fal ternative- enbodi mrent of a receptacle assenbly; and

-12- FIG 17 is a perspective view of another

alternative embodi ment of a receptacle assenmbly of the pr esent

i nvention; and FIG 18 is a perspective view of an alternative
5  enbodinent of the present invention shown 1 n an unnmat ed

orientation. Il ed ScCri e r r
Enbodi ment s emboélm%tfmtr% FI8S cf%é)rd%gwlﬁgglrng ﬁSEE{L #:ﬁﬁ 2{-‘8 {:ﬁgn

FIG 10 1, an entnéggi-cmrcspﬂ:tp vesviiew aftachespt sel ehaltoran: electrlcal
transceiver nodul ec%gdﬁcr:]tf&é: Olgaaﬂ] fe \%alntaqeﬁeg $2tWeen the grounding clip
25 and the connector 20.

5 Moving to FIG. 2a, a front view of the outside of
a grounded computer chassis 310 is depicted with the -
connector 20 of the optoelectronic transceiver module 10
extending through a connector port 312 within the
computer chassis. As commonly known in the art, the

10 computer chassis 310 is typically made of a conductive
metallic material and is tied to a ground potential
(i.e., grounded) by conventional means. Furthermore, the
chassis prévides a connector port 312 for each
optoelectronic transceiver module mounted within the

15 computer chassis (only one connector port and one
transceiver module is depicted in FIG. 2a). The
connector port ‘312 consists of an opening which is
dimensioned so that the transceiver module connector 20
can extend through the connector port. Therefore, the

20 transceiver module 10 can be mounted within the chassis
310 of a computer with the transceiver module connector
20 extending from, and being readily accessible from, the
outside of the computer chassis.

Correspondingly, when the transceiver wmodule

25 connector 20 is positioned within the connector port 312,
the tabs 27,29 will press against the sides 314,316 of
the connector port. Consequently, the tabs 27,29 will
form an electrical connection with the computer chassis
which will result in the transceiver module connector 20

30 becoming grounded. In addition, the entire metalized
potting box, including the metalized latch members
52,54,56, and 58, wil;' become grounded since, as

indicated previously, the transceiver module connector



i nvention is depicted. The nodule 10 has a main housi ng 12 which
general ly has the shape of an obl ong box. The mai n housing 12 has a
general ly rectangular top 14 with 15 a first end 16 and an opposite
second end 18 extending perpendicularly fromthe top. Attached to the
first end 16 of the main housing 12 is a transceiver connector 20
for receiving fiber optic plugs. Turning to FIG 2, a front

vi ew of the 20 optoel ectronic transceiver nodule 10 is depicted. The
transceiver connector 20 is attached to the-fizrst end 16 of the main
housing 12 by two screws 22,24. The two screws 22,24 extend through

‘the transceiver coperd Woduct ive P Wt ddhairtso Ahe2Potanithg ax f he mai n

housi ng 12. 25 Ext endi ng perpendjcu] arly fromthe nounting eats 26,28

is a generally rect angul'%??’i/e%ﬂg%'b‘g’cf‘ nebt JieaBe OF gBTe-grOundi B SRS o

shel | fgrprloni gesTc%%mlé@m?t_ al@ﬂ epr&?i&é%fz ®y the gmasidddiglatbhr mptbers

Shel | 30 af ong ui 176 coS0SE: dPORAEP el TOBESHIELE xFondl Hoong e ey £

of the sonnegiticlidibldo ther tiransoetver anadele i10,t thebbbtisin@8of the

O ol e aCl e e e AR (S BRTEbtOoER M e of S Bna
latch members 52,54,56, and/or 58. Accordingly, any
static charge on the SC connector will be removed by the
grounded latched members via the conductive electrical

10 path from the potting box, to the transceiver connector,
its corresponding grounding clip, and then to the
grounded computer chassis via the tabs 27.

As previously indicated, all of the transceiver's
latch members 52, 54, 56, and 58 extend from the first

15 wall 76 of the potting box 64. Also, the first end wall
76 of the potting box furnishes the mounting ports 70,70
which are located on the bottom of the main housing. 1In
a preferred embodiment, the latch members 52, 54, 56 and
58 are integrally molded with the potting box 64.

20 Circuit board standoff columns 80 are also provided
by the potting box 64 (only one standoff column is
depicted in FIG. 4). Each standoff column protrudes from
the bottom 72 of the potting box 64 and is positioned
next to the first end wall.76 and one of the side walls

25 74,74 for supporting the circuit board 60. The standoff
columns 80 have a length equal to approximately half the
depth of the potting box 64 with the distal end of the
column having a circuit board mounting port 82.

As depicted in FIG. 4, the first wall 76 of the

30 potting box 64 has a recess 84 for allowing the placement
of the circuit board's optical subassemblies. The recess
84 has two semicircular through-ports 86,86. Within each

through-port 86,86 are two guide beams 88,90 which are



- 13- + In-the preferred enbodi nent, the receptacles 32,34 of

t he connector shell 30 are specifically dinensioned to receive an SC
dupl ex plug. - Therefore, the keying channel s 40,42 ensure that an SC
plug will be inserted 5 so that receptacle 32 will only accept a plug for
~sendi ng data and receptacle 34 will only accept a plug for

recei ving data. Extending fromthe main housing 12 and into each
of the receptacles 32,34 is an optical subassenbly 44,46. 10 As
previously indicated, the optical subassenblygdd is for sending

transm ssi-ons over a data link and the optical subassenbly 46 is for
receiving transm ssheieioned 84€6adhd@hd b Nkhe | PhPGEGh-pOrE 681 béhakertie
connecti on bet ween the transcejver 10 and the dat i nks, each 15

optical subassenbl §0%aBOBLEEPRENG thecPREAGAboPIPRRSETDLIGR 48,46 he ferrul e

receiving portion 48,50 A9HB! @3c¥tbl on theNEi%¥Etplwidl 74 WHidCtwdr Pecebbe
transceiver's latch menber s 52,34,56, and 58 firg*g hﬁld t he, SC 95“9
in contact wi EAVEBnALLTEREDH gygde beams §2094.¢ e RLLPAYSRHhgIuLae

r _ecﬁi vi n% of gpti Cﬁééﬂtsl 9__2,%4 %ﬂ&dnbl gk s'iiieO@g:'f Qh&gd'egyésé bﬁsandﬂénﬁend
wi thin the opti cal subasse 44 a oto dio wi {hip the
optical subassenbl 91289 t%t?P’H'l’éelao/@éé‘ cﬁr%&g‘egﬁ&c?ﬁé' "the %ﬁh{ggndf%dtéhgre
el ectrically connegtgdstosd Kas CthtedBliat AatinghistlrfiaeesDOBt ddndist hivo bfie
mai n housi ng 12.

circuit boarEhSOmFEiﬁgpgﬁ%géggsbgﬁgoﬁgggégga15H?EP$;2LgprgLithe
board 60 is circuitry foCokrtrespohtiinglyandrefmmmiirigigto FIG.0ps| ca | yecess
encoded data, o{C11 SULLY 0%y SO croa T 01 o ELEEHL wiRRid Yhd orgteEsed
housing 12. The locatpéttiing reheeri firé2 ewaddesafhe the cupotbhiagd BOx.
such Preferably, the recess cover 96 is made of the same
material as the potting box and is either plated, wet
plated, or vacuum metalized with an aluminum or stainless
15 steel coating.
In FIG. 5, the recess cover 96 has two semicircular
through—ports 98,100. Within each of the through-ports
98,100 are two guide beams 102,104 positioned on each end
of the through-port's semicircle. Also, the top of the
20 recess cover includes three flat mating surfaces 105.
The recess cover 96 firmly mounts within the recess
of the potting box's first wall so that the mating
surfaces 95 and 105 of both the recess 84 and the redess
cover 96 will abut each other. The recess cover 96
25 includes three indentions 106 which allow the cover to
be positioned around the location where the latch members
52, 54, 56, and 58 attach to the potting box. In
addition, on each end of the recess cover 96 there are
alignment grooves 108,110 which provide for sliding
30, engagement with the alignment guide beams 92,94 bordering
the recess within the potting box's first wall.
| Referring back to FIG. 4, during the manufacture
of the transceiver module the circuit board is placed in



that only the circuit board' s nale ribbon style connector

- 14- 66 extends fromthe potting material 62. Turning to
FIG 3, a perspective view of the bottom 68 of the transceiver nodul e
10 is depi ct ed. In the -preferred enbodi ment, the bottom 68 has two
nmounting 5 ports 70,70 which are adjacent to the first end 16 of the
mai n housing 12. In addition, the nmale ribbon style connector 66
protrudes perpendicularly fromthe bottom 68 and is adjacent to the
second end 18 of the main housi ng 12. In an alternative
enbodlgentl fhefrlbbon style connector 86 may protrude
perpendicularly fromthe second _ 1 he dul e, an
be connected to RATLARY 5§?ﬁ.§gs $§ Sbtfbégﬁﬁuéﬁgaﬁeéé°£
paral | el - to tﬂslﬁotirﬂi&i:thbuﬁéi'daS@rﬂ e @othﬂn@pbox pndghent@irdreil 5

ol ¢S Ot ol S OVl | BuEBoPATLR PYSeruging ThAM TB che

material from escapéegsshesdecdmd e:mt- firsf twalbpot t7i5ng boXThe OPtlcal

Referring to EICi éﬁbggsgﬂ£f£g§d42?£§p§§%i%ﬁﬁ@é@ﬂy positioned within the'
potting box 64 by the alignment guides 88,90 located
within each through-port 86,86.

Once positioned within the potting box 64, the
circuit board 60 is affixed by two screws which are

10 mounted to the standoff columns 80 via the circuit board
mounting ports 82.

Once the .circuit board 60 is secured within the
potting box 64, the recess cover 96 is mounted onto the
first end wall 76. The recess cover 96 is mounted by

15 engaglng its allgnment grooves 108,110 with the pottlng
box's recess cover alignment guide beams 92,94. When the
recess cover 96 is slid into position, the cover's
through-ports 98,100 and associated alignment guide beams
102,104 will adjoin the circuit board's optical

20 subassemblies 44,46. Furthermore, due to the tight
tolérances of both the potting box 64 and the recess
cover 96, a liquid tight seal will be formed between the
potting box 64, the recess cover 96, and the optical
subassemblies 44,46. Thus, with the recess cover 96 in

25 place, potting material is injected within the potting

' box 64 for encasing the circuit board 60. - The time to
mold the module by the above method is reduced by
approximately 90% over the prior art molding process
because no hand caulking is needed to form the liquid

30 tight seal. _

Finally, referring to FIG. 6, the connector shell
20 (See FIG. 1 & 2) is mounted onto the first end wall
76 of the potting box 64 after the potting material has



20 of the optoelectronic nodule's potting box 64 is

depicted. The potting box 64 forns the outer housing of t he

opt oel.ectrani ¢ nodul e. Thus, the potting box generally has the
shape of an oblong box with a rectangul ar bottom 72, two parall el
side walls 74,74, a 25 first end wall 76, and an opposite second end
wal | 78. In a preferred enbodi nent, the potting box 64 is

i njection nolded of a polyner material such as VALOX, STANYL, or any
other glass-filled heat resistent material _,5_ which can withstand sol der
refl ow tenperatures. The use 30 of such a potting box elimnates the need

for a silicone | d ' by cpriQr I . .
addition, it is prngg?éd %ﬁgghkﬁgtpéFtﬁkg Sgéhengy gﬁ?l}ngpuaﬁnﬁr?ﬁéaed
| at ch menbers 52, 5hyS@&woambuBR irge posts 112,112. Eackimdentjphatpdstwdi2

plated, or vacuum %alai A8k M1y Uhich %%%ﬂéo‘és#{% "t 13d 'Qégﬁﬁméﬁ’é‘ebfnghe

coating i'n order to dissipate I C I Schar ge a
provi de for = cosnectoanaghelilc 20ielkynghe Asewidf the tpzeviouedy

5 connector 520 ( ELG; th oK BELE) t BREOPLARCHottEhoPbekeds. O vacuum

nmetalized, in"order to reduce em séion ] _
In an alternative embodiment, the ribbon style

connector 66 may protrude perpendicularly from the second
end 18 of the module 10 so that it can be connected to
a circuit card assembly in a direction which is parallel
10 to the direction of insertion of the optic plugs into the
~module's receptacles. However, in this alternative
embodiment, another recess cover will be needed in order
to prevent potting material from escaping the second end
of the potting box. |
15 Referring back to FIG. 1, the male ribbon style
connector 66 protruding from the module 10 has a beam
portion 116, made of insulative material, which extends
perpendicularly across the length of the circuit board
60. The male ribbon style connector 66 also has a first
20 side 118, an opposite second side 120, and a distal end
122. Extending perpendicularly from the circuit board
60 on both the first side 118 and the second side 120 of
the male ribbon style connector 66 are twenty-eight
electrical contacts 124. Each electrical contact 124
25 consists of a strip of conductive material which is
affixed to the male ribbon style connector 66 and is
electrically connected to the circuitry mounted on the
circuit board 60.
Correspondingly, the male ribbon style connector
30 66 couples to a female ribbon style connector 126 which
is mounted onto the circuiﬁ card assembly 128. Referring
to FIG. 7, an enlarged cut-away side view is shown of the
female ribbon style connector 126 taken along line 7-7



enhance groundi ng of the nodule. Such netalization of t he connector 20
can bring the nodule in conpliance with FCC Rul es, Part 15. In a
preferred enbodi nent, the 10 connector 20 is netalized separately from
the potting ~box 64 so that each attachnment portion is netalized and
provi des for conductivity between the parts. As the connector 20

w Il be attached to a chassis containing fi ber optic connectors which
are at ground potential, the 15 connector will ground the netalized
potting box 64 which is attached to a gdgughter board. Such grounding
-.enhances t he nDduIe s ability to dissipate electrostatlc di scharge

and provide for ff%eragﬁﬁkg gmé,'e%gbﬂg S%YE% aéﬁgﬁ'g?%?ﬁe s%@?

connector 20 al so Thc es a groun
23. - As pareblethms oH tﬁﬂmy eJ;-ght (t28a cpn&agcebeems 130,130

‘connector 20 InC|U88§ﬁélﬂé8U@ %ﬁ%égtéHQMﬂéraEBEhQOn%g oﬁEOEoﬁéaEE

the connect or e grounding c serves
formi ng an el ect ri §apmc easdctiayn % depjgﬁe@h exEéFhaMQPQQQﬁﬂhﬁﬁmsl3@c!§re
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made a metal i c material, such as stairless steel .
i ncl udes tmn t abs matﬁgl%hfckF%#QhQﬁmﬁieﬁrGﬁﬂbaéﬁn%ﬁQkahﬁam 130 hge a first

connector  20. dh@ 18@DSa %éc%%d ﬁl%taﬂe%fﬁ@' 36 ,3Gnd '£HENGUL 88 WhRich
shape with only one sjde of _each ggl unlted to the grounding
F

clip 25. Correspondl® nbwat@cac%d:lacentt aﬁ? aeend, engs pagt prEenfist spwand
27[err],29[err] wWhtg8 contalk!BEER 2WEYEHOTh! PReCOPPSSiLE #8w. I[N a

preferred 10 The female ribbon style connector 126 is mounted

onto the circuit card 128 such that the first end 134 of

each contact beam 130 extends through the circuit card

. assembly. Likewise, the second end 136 of each contact

beam 130 extends within a travel limitation slot 140

15 formed in the top 142 of the female ribbon style

connector 126. Each slot 140 provides a backstop 144,

consisting of one of the connector's walls 146, and a

frontstop 148. Correspondingly, contact beams 130,130

are positioned in the chamber 132 such that the second

20 end 136 of each contact beam 130 resiliently urges
against the frontstop 148.

In order to provide access to the contact beams

130,130 within the female ribbon style connector 126, the

top 142 of the connectoi"has a slot 150 positioned

25 between the two rows of contact beams. Correspondingly,

in order to make an electrical connection between the

female ribbon style connector 126 and the male ribbon

style connector 166 depicted in FIG. 1, the distal end

122 of the male ribbon style connector is inserted within

30 the female connector's slot 150. As the male ribbon

style connector 66 is pushed further within the female

connector's chamber 132 the two rows of contact beams 130

will be forced to separate further from each other. In



enbodi nent, the connector 20 is first netalized and then t he ground
clip 25 is attached so that an el ectri-cal conductive path is

mai nt ai ned .bet ween the grounding clip - 25 and the connector 20. 5
Moving to FIG 2a, a front view of the outside of a grounded conput er
chassis 310 is depicted wth the connector 20 of the.optoelectronic
transcei ver nodule 10 ext endi ng through a connector port 312 within

t he conput er chassis. As commonly known in the art, the 10 conput er
chassis 310 is typically nade of a conductive netallic material and is
tied to a ground potenti al (i.e.,.grouﬁﬂﬁh) by conventional neans.
Furthernore, the chassis provides a connector part 312 for each

opt oel ectroni ¢ tr aRSEeFYER, nS@Ghe SRR BRRMi A3Ph#I1d reshbignkly cHEES s

(only one ConneCtQﬂaEﬁéE aa%$rfé§®ondin§féﬁéﬂﬁﬂiﬁalfﬁﬁhﬁéttiﬁa4dﬂ8ﬁﬁtéé
in FIG 2a). The connect,Qr port 3&2 consi sts of an openln% whi ch
is di mensi one@fs ot e atM trr’%??d’ei fLY R0 doPRECSHAECI]R - 20 Thus, 53R
extend through theelesfettal Rnhectiemelwiiifl béefldlmedt batseRiny efhdodule

10 can be nmoupted wifhin the chassis 10 of, a.co ter wiwth th
transcei ver nﬁdulerﬁgﬂﬂﬁc?BYIe ConneR; QX & ffiSRFHGh © aﬁE?n§5#eiazl9nd

accessible from tbre femaleutshflectbrt Becéntputebes8SsB6,130.
Correspondi ngly, when thﬁﬁtgigs eiv

respondingl v, o, T39UE 828y, SHCELOL 53
positioned within the connBe¢t8FFort-312; EndispRa%9 F9RR9n pFEls
agai nst the sides dddnddtodfs electikhealovortaotspbed, 1genseanevheyfeinbte
tabs 27,29 wll connector's'contact beams 130,130 the male connector 66
10 is simply pulled from the chamber 132 of the female

connector. Once the male ribbon style connector 66 has
been removed from.the chamber 132, the contact beams 130
of the female connector 126 will resiliently regain the
configuration of FIG. 7, whereb& the second end 136 of

15 each contact beam will abut its corresponding frontstop
148.

Turning to FIG. 8, an enlarged perspective #iew,
along with a partial fragmentary view, is depicted of a
resilient male ribboh style connector 166. The connector

20 166 includes a beam type housing 216 having a first side
218, an opposite second side 220, and a distal end 222.
The resgilient male ribbon style connector 166 in FIG. 8
serves as another embodiment of the male ribbon style
connector depicted in FIGS. 1-3 wherein the male

25 connector in FIG 8 is resilient and the male connector
in FIG. 1-3 is non-resilient. It should be noted,
however, that other means for quickly installing and
replacing the module from a circuit card assembly may be
used.

30 Referring to FIG. 9, an enlarged cut-away side
view of the resilient male ribbon style connector 166 is
shown taken along line 9-9 of FIG. 8. The male ribbon
style connector 166 has two parallel rows of twenty-



forman electrical connection with the conputer chassi 3 which w ||

result in the transcei ver nodul e connector 20 30 becom ng grounded. I n
addi tion, ‘t.he entire netalized potting box, including the netalized

| at ch menbers 52,54,56, and 58, will| becone grounded si.nce, as

I ndi cated previously, the transceiver nodul e connector

-17- 20 is conductively attached to the potting box.

Correspondi ngly, a nmeans of pre-grounding an SC connector is provided
by the grounded | atch nenbers 52,54,56,_4nd 58. For exanple, as an SC

connector is 5 attached to the transceiver nodule 10, the housing of the

SC connector will £k | he
52, 54,56, and/or SEFQﬁEAgggfr di ngia&-?ct Hagr%%‘QOEBb'st(g{l?%r%ﬁ%rcoenéoa?tfﬁe C akh

connector will be r@miéddgyipﬁ§d¥’. EgrBugeabarht bRaw ABRbépscongtryeted

conductive electrigal 30 fipat hgthop tBe Pebhingchod. herkheibr anscekysn .
connect or, Its correspondi ng grounding clip, and then to the

grounded conputer EHESBP¥MOKE.t RaChapenpact beam 230 hag pr Efrshsppd 234,
indicated, alk of KhgebbAASEELEYEL énd 236, |REh BIHERIHOFhieh i861088¢eas
extend fromthe first _
adjacent to the second end and extends away from the-
contact beam located in the opposite row.
The male ribbon style connector 166 is mounted onto
the module's circuit board 260 such that the first end
10 234 of each contact beam 230 extends through the circuit
board. 1In a preferred embodiment, the first end 234 of
the contact 230 is inserted within a through-hole of the
circuit board 260 which contains traces for providing an
electrical conneqtibn from the contact 260 to components
15 mounted on the board. Likewise, the second end 236 of
each contact beam 230 extends within a travel limitation
slot 240 formed in the top 242 of the resilient male
ribbon style connector 166. Each slot 240 provides a
backstop 244, consisting of the connector's support
20 wall 246, and a frontstop 248. Corresponding, contact
beams 230,230 are positioned such that the second end 236
of each contact beam 230 resiliently urges against the
frontstop 248. .
Access for making an electrical connection with the
25 contact beams 230,230 is provided since they protrude
from the male ribbon style connector 166 in the area
around the bends 238,238. Correspondingly, in order to
make an electrical connection between a female ribbon
- style connector and the resilient male ribbon style
30 connector 166, the distal end 222 of the male ribbon
style connector is inserted within a slot provided by the
female connector. As the male ribbon style connector 166

is pushed within the female connector, the two rows of



15 wall 76 of the potting box 64. Also, the first end wall 76 of

the potting box furnishes the nmounting ports 70,70 whi ch are | ocated
on the bott.om of the main housing. In a preferred enbodi nent, the

| at ch menbers 52, 54, 56 and ~ 58 are integrally nolded with the
potting box 64. 20 Crcuit board standoff colums 80 are al so
provi ded by the potting box 64 (only one standoff colum is

depicted in FIG 4). Each standoff columm protrudes from t he bottom

72 of the potting box 64 and is positioned -24- next to the first end wall
76 and one of the side walls 25 74,74 for supporting the circuit board
60. The standof f contaccobaams ﬁﬁ)oma/@ wiilleng foaged tbOcaamprrexssrmbabrds

hal f the depth g{ t ott 64 with tﬁe di nd of @ 1:
col um having a ci P&Gi ? Aoy gpach con e%# t B41tn
FIG 4, the first webhllénmﬂytharge agaﬁnsmgabono&&eb@endlhgceeEeEﬂrﬁoal
allomﬁng the pl acenen

oar tlcal ubassenblles.
The recess EoﬁgchmBO%éﬁﬁénW%g %bﬁrg g%d? ?ﬁs%ﬁ? ORFSCESEN
t hrough- port 86, 86Thus,t an gﬂeeﬁrina&nco&&eeﬁlmhlwhlbrhe formed between the

- 18- posi tioped 00 ;¢3¢ TV dmd Y- PRLLe 55 S2M §bAELEE beams

230,230 and the female connector's contact beams.
Similarly, to disconnect the resilient male ribbon
style connector 166 from the female connector, the male
10 connector is simply pulled from the female connector.
Once the male ribbon style connector 166 has been
removed, the contact beams 230,230 will resiliently
regain the configuration of FIG. 9, whereby the second
end 236 of each contact beam will abut its corresponding

15 frontstop 248.

An alternative embodiment of the present invention
is shown in FIG. 10 having a main housing 312, having a
first end 316 and a second end 318. As.discussed in the
previous embodiments, the housing 312 includes optical
20 subassemblies for sending transmission over a data link
and receiving transmissions over a data 1link. The
preferred embodiment is an optoelectronic traneceiver,
however, a simplex transmitter or receiver or multiple
transmitters or receivers may be incorporated in the
25 module housing of the alternative embodiment. At the
first end 316 is a transceiver connector. 320 for
receiving fiber optic plugs. In an alternative
embodiment, optical fibers may be directly attached to
the module and the optical subassemblies therein. At the
30 second end 318 is a pluggable connector 366. In the
preferred embodiment, the pluggable connector 366 is a
D-shaped connector having a printed circuit board 368
having multiple contact traces 370 adhered thereto. The



for positioning the optical subassenblies 44, 46. Al so | ocated on
the first wall 74 are two recess cover alignnent guide beans 92, 94.
The al.i ghment gui de 5 beanms 92, 94 border each side of the recess 84 and
ext end along the entire depth of the recess. The bottom of the

recess 84 has three flat mating surfaces 95 (only two of the mating
surfaces are depicted in FIG 4). Correspondingly, referring to
FIG 5, a recess 10 cover 96 is depicted for placenent within the recess
| ocated in the first wall of the potting box__.2 Preferably, the recess

cover 96 is nmade of the sane mat eri al as!%he potting box and is either
pl at ed, wet plated, or vacuum netallzed w.th al,umi num or  stain S
5 ot eel coati ngtEakbeefvet KoL A4 M7 plahell e sl ¥epepe Sude o 10

sem circul ar ahdoiighinsertef8inf6. thét heoeptablef 310einhdbngbtpont 6f

98, 100 are two gui de_hea 02, ositi.oned o ach en of th

t hrough-port's sengEFB(V:’I e%o,]&l so%gghgre[coe[?toaf&'ﬁeglg ganEggg caovjé?c%ﬁgﬁﬁa&
three flat mati ng bonbangs 3Mb.having a top TR raw@ssideser3 75 X15.1 yThe
nmounts wi t hi ngt he f :the t] s fi I h t he
mat i ng gurfa_%gégggag%ﬁ P@%s&%gbcﬂ%\bt t%rg(glflg%%%sa%45§%8 t éi rs%cées%ld :
cover 96 wi || abutcidasédoehdr378. Tht rdeesslasedeends 378 of thel veespthrde

i ndenti ons 106 whi | Qw Ve Sigt u e

| ocation where theﬁpggéhgnéﬁggrgg 2 E%g??Ctginyg? an&pgﬁg%fégcﬁgf%Ptﬁge
potting box. | n pluggabddi tdoamectoreaddt endThe demnestess IV eprobrufiese
are al i gnnmen o] S. L.C | f L di 3

engagenment with th%ng§i8¥§eﬁéggﬁ%ég E@gngegéggagggrgé?é%gg 390 Q?ﬁeh?gcggs
within the pdftingapextere|fexr neggiving the pluggzklerqonnpdisik 366 PEGthe,

during the manufactpbgceiverCholld@nk’ 319Ce VAL tREUbLEEEr&AT ElbbaRRaRE, ! S

placed in ) _
the connector 380 is a female connector for receiving the

male connector 366. However in an alternative
embodiment, the pluggable connector 366 of the

15 transceiver housing 312 may be a female connector and the
connector 380 of the receptacle housing 370 would be a
male connector. Protruding from the connector 380 are
contacts 382 for direct connecting to a printed circuit
board in a peripheral device such as a work station or

20 computer to wire the connector 380 directly to traces of
a printed circuit board. 1In an alternative embodiment,
a flat ribbon cable for transmitting the electrical
signals protrudes from the transceiver module. The
receptacle housing 370 includes in sides 374,375

25 aperture 384 for providing the locking of the transceiver
within the receptacle housing 370.

The transceiver housing 312 includes a pair of
release levers 350,351. The description of release
lever 350 is the same of that for 351. The release

30 lever 350 includes a first end 353 which is attached to
the side of the transceiver housing 312. In a preferred
~ embodiment, the release lever 350 is integrally molded

with the transceiver housing 312. The release lever 350



-19- t he potting box 64 with the male ribbon connector

protrudi ng outside of the potting box and the circuit board' s optical
subassenbl i.es protruding out of the recess 84 in the first wall
76. The optical 5 subassenblies 44,46 are properly positioned wthin
t he potting box 64 by the alignnent guides 88,90 | ocated W t hin
each through-port 86, 86. " Once positioned within the potting box
64, the circuit board 60 is affixed by two screws which are 10
mounted to the standoff colums 80 via the ct2€uit board mount i ng
ports 82. Once the circuit board 60 is secured within the
potting box 64, théncdudes Cavelecdnd semdustad witicht Racludesf id sgrepping |

155, 11he, SEeRe COpel et SoOURIER Bold1nel BRI ok 358l IE B dhRONE
92, 94. \Wen the of repesselense leviexr 50l | nTatpemediate e theefisvst
L ough por s 98, 198 A Zo5ged el SLLINBTIo S UORE e anblnbdall!
due to the tight porttiener asdes of Thet hinternpadiaty portddorandsidhe angless
cover 96, a liqUidohE%g%di%aléwgg ro&Pr%%g b%&g%%n %@e the transceiver
housing 312. Attached at the end of the intermediate
portion 354 is the second end 352 which is generally
parallel to the side of the transceiver housing 312.
10 However, as the intermediate portion 354 angles outward
and away from the side of.the transceiver housing 312,
the second end 352 is at a distance from the sides of the
transceiver housing 312 in its nonmated condition.
Protruding from the intermediate portion 354 is
15 detente 360. The detente 360 includes an engagement
surface 362. Upon insertion of the transceiver
‘housing 312 into the receptacle 370, the intermediate
portion 354 abuts against the side 374 of the receptacle
housing 370 and causes the release lever 350 to compress
20 inwardly toward the housing 312. As the housing 312 is
further inserted within the receptacle} the engaging
portion 362 abuts against the sidewall 374 of the
receptacle housing 370 causing the release lever 350 té
compress further. Upon further insertion, the
25 detente 360 engages aperture 384 of the receptacle
housing 370 and the release lever 350 snaps outwardly to
engage the apertuie 384. Upon snapping outwardly of the
release lever 350, the transceiver housing 312 is fully
mated within the receptacle housing 370. In this fully
30 mated position, the pluggable connector 366 is fully
mated with the connector 380 of the receptacle
housing 370.

For removal of the transceiver housing 312 from the



potting box 64, the recess cover 96, and the opti cal subassenbl i es
44,46. Thus, with the recess cover 96 in 25 pl ace, potting material is

[ njected within the potting box 64 for encasing the circuit board 60.
The tine to nol d the nodul e by the above nethod is reduced by '
approxi mately 90% over the prior art nolding process because no hand
caul king is needed to formthe |iquid 30 tight seal. Finally,
referring to FIG 6, the connector shell 20 (See FIG 1 & 2) is
mounted onto the first end wall 76 of tfe potting box 64 after the
potting material has - 20-

cured. Alignnent n h II \.
nount i ng posts 1129%(1‘%BEE§12E T&%&%?.n% 379 Q:PfZ ﬂl%al%e:dlev %Sr géliq)ﬂlf@%l %ﬁe
facilitates the at gaeapedtabfthm@rlpplngopnﬁcwn 3%%|9f Ahe Ispcond end 362

‘the previously 5 dapeds &Plﬁl}tbebé:g't EhEheleRFgrté nQnQQfd‘f? é:émard the

I'n an alternative enb I ment, on sty connecto
protrude perpend|cnran$961V©n1hﬂ@SS@$cﬁkﬂ ThQﬂﬂ@MHK&@S1Phe0ﬁ0§hber§®e§§e

mﬁéhl itscggr gﬁl ZF”TS\%_EQ 390 reledbed thdl Hetdhte 2566 om ithe? affetthkkO0Rg4
' of the receptacle housing 370. Allowing the pluggable
connector 366 of the transceiver housing 312 to be
removed from the connector 380 of the receptacle housing
and for the entire transceiver housing 312 to be réemoved
10 from the receptacle 370.

Turning to FIG. 11, a top view of the alternative
embodiment of the transceiver of the present invention
is shown mated within a receptacle. The transceiver
housing 312 is mated within receptacle housing 370. The

15 release levers 350,351 are compressed within the
sidewalls 374,375 of the receptacle housing 370. The
detentes 360,361 of the release levers 350,351,
respectively, are seated within the apertures 384,385.
In the fully mated position, the pluggable connector 366

20 is mated with the connector 380 of the receptacle
housing 370. It can be seen that in order to release the
transceiver housing 312 from the receptacle 370, the
gripping portions 355,356 of the release levers 350,351
are protruding from the receptacle housing 370 and may

25 be grasped between two fingers and compressed together
in 6rder to release the detentes 360,361 from the
apertures 384,385 and to then release the transceiver
from the receptacle. |

still referring to FIG. 11, = transceiver

30 connector 420' is shown attached to the first end 316 of
the transceiver module housing 312. In this alternative
embodiment, the transceiver connector 420' may have an

electrical connection and receive electrical plugs. BAs



AL -

[

10 to the direction of insertion of the optic plugs into the

nodul e' s recept acl es. However, in this alternative - enbodi nent

anot her recess cover will be needed in order to prevent potting
-material fromescaping the second end of the potting box. 15

Referring back to FIG 1, the male ribbon style connector 66
protruding fromthe nodule 10 has a beam portion 116, made of

i nsul ati-ve material, which extends per pendi cul arly across the | ength
of the circuit board 60. The male ribbon style connector 66 al so has a
first 20 side 118, an opposite second si de2820, and a distal end

122. Extending perpendicularly fromthe circuit board 60 on both the

first side 118 ancan leltssuatdvs do the sransceivpr aenee¢iehotrdishem in
connector 66 are tpRdt Y eL@Nlh was 8ECHB&R! LS FURGe Eiber Sp€lc plugs,

el ectrical contact 4 consists of a strip of conductive material,

which is af f itdeel tvanheeiues copPEFtory42LoriecFEF- 681aMRy srecelve
el ectrically conng 1N P1GEEC U Fo¥ B QD dpper wirbh! Evbét oD
60. (Ié%ééﬁ%#%ﬁhgﬁy?%the mal e ribbon styl'e connector 30 , 66

coupl es to a enmal@onneprr st yiay comfect dnserbeghi chn  the| s LRARIRAGHE o
the circuit card aé&?ﬂ@%ﬁ’o:.lzég%o ?ﬁéﬂﬂé@ receptd@ld | dpeninNE®N| Pe@eiving
e

cut-away side view I's shown o femal e ri bhon sty e connector, 126

taken along |ine 7thre electrical plug therein (see also FIG. 12). 1In the
alternative embodiment, the copper transceiver module
housing 312 will not have optical subassemblies mounted

10 therein. However, an electrical subassembly for the
transceiver described above is still contained within the
transceiver module, such as a transformer or other AC
coupling means and differential (balanced) or single
ended (unbalanced) transmission line drive and receive

15 circuits. By providing a transceiver module 312 which
supports different types of media in a common housing
design, the transceiver module may be easily upgradable

in the field. For example, an initial installation of

an optical transceiver module (as shown in FIG. 12)

20 having multi-mode capabilities could provide transmission
distances of approximately 500 meters. Should the 'system

be reconfigured so that the required transmission
distances decrease to 20 to 30 meters, the multi-mode
optical tranéceiver could easily be replaced with a less

25 costly copper transceiver (as shown in FIG. 11) using the
removable housing of the present invention. Such an
operation can be easily accomplished by a technician in

the field due to the easily disengageable latching means

350 and the pluggable connector 366 of the transceiver

30 housing 312 and other features of the present invention
discussed herein. Additionally, further upgrades may be
accomplished in later reconfigurations that may require

transmission. distances of up to 10 kilometers by



-21- of FIG 1. The female ribbon style connector 126 has two

parallel rows of twenty-eight (28) contact beans 130,130 cont ai ned
withip a contact chanber 132 (only one contact fromeach rowis
depicted). Each contact beam 130 is 5 constructed of a flat strip of
conductive netallic material. Furthernore, each contact beam 130 has a
first end 134, a second distal end 136, and a bend 138 which S

| ocat ed adj acent to the second end and extends toward t he contact beam
| ocated in the opposite row 10 The -begnal e ri bbon style connector
126 i s nounted onto the circuit card 128 such that the first end 134

of each Contafégﬁgéfﬁ%3ogﬁéteE?ﬁnEE%QUGQ t hodeheCUnitd?r in optical
on

assenbly. Likew se, e se end 136 of each contact | beam 130
extends within a ttxamsceiveratmedils oofi4Ghes pregerEd inyerkion; JAVIDG

of the female ri e ShY4E capabfPIWESE Or 126. Each slot 140 provides a
backstop 144, consisting of one of the connector's walls 146, and a

frontstop 148. CorrespoR@feEringcdif afdlCheatd BOCPPPSTY LYIRECHIYPT| oHRd
'in the chanbeg 132354Chsi8@t abBoeS Wi gdlosddd 188e0ft rRAMELAGEAChoDEDE
130 resiliently urges | against the frontstop 148. %ﬁ% g{ger
to provide access heushpdchhadncpudgs first - £36 AnhiseIns Ll .
ri bbon style connegiphidgdetven the fiddtlaadobetbadcendeslonghthieassios
150 positioned 25 between the two rqQws of contac

Correspondi ngly, ©f thentgagscelyery Qouiing ¢tt i%ﬁgegﬁﬁagctqﬁ ettt
the femal e rihbhapisgyte eneneatide kM 1anbf hthemateceptele assemblyl e
i bbon st yi el@onneEPolissaned by AReni 10 *MPfic TSR TondiPorts EFB:
150. As the mal e tihh8Beiver housing is inserted into a receptacle
assembly, such as shown in FIGS. 14-17, and pluggable
connector 466 provides electrical connection to the
receptacle assembly and a motherboard. The first end 416
15 includes a latch cover 490 to latch the transceiver
housing 412 to the receptacle assembly, as discussed in
more detail below. The latch cover 490 also includes
latch member 496. Mounted at the first end 416 are a
pair of transceiver connectors 420. In the embodiment
20 of FIG. 12 the transceiver connectors are copper
connectors for receiving electrical coaxial cable such
as an SMA connector.
Turning to FIG. 13, an enlarged perspective view
of the second end 418 of the transceiver housing 412 is
25 disclosed..The pluggable connector 466 or male ribbon
style connector includes a D-shaped shroud 480 encircling
an insulative substrate 460 such as a circuit board. The
circuit board 460 protruding from the transceiver housing
412 has a first side 421, an opposite second side 422,
30 and a distal end 440. Extending perpendicularly from the
secoﬁd end 418 of the transceiver housing 412 is circuit
board 460 having affixed on both the first side 421 and
the second side 422 twenty electrical contacts 424. Each



style connector 66 is pushed further within the female connector's

chanber 132 the two rows of contact beans 130 will be forced to
separate fuyrther fromeach other. In

-22- addi tion, each contact beam 130 will resiliently urge

agai nst a corresponding el ectrical contact 124 nounted on the male

'ri bbon style connector 66. Thus, an el ectrical connection will be
formed between the nale 5 ri bbon style connector's electrical contacts
124,124 and the femal e connector's contact beans 130, 130.

Sinmilarly, to disconnect the nale ribbon styl3®- connector's el ectrical
contacts 124,124 fromthe femal e connector's contdct beans 130, 130 the

mal e connector 66 @bectyrical ngPRtagi |43t fqRiEtE @fambetrip20oéf conduckitice

connector. Once thgapBleali MRSRALStM E‘afﬂ“ﬁ&ﬁ@é é@réﬁit boarHeQﬂsd eqmyeds
fromthe chanber 132, the contact beans e femal e connect or

126 will resili ent¢§fefa‘é§apﬁlﬂ-rreconne0§§ﬁft@thélei cmlnﬁulmnzx mounfrd cBy Ehe
second end 136 of dPrcuf@bofRN AN WieRihht EBMsdd SrdOMdRN@NdhBY  The

frontstop 148, Turning to FIG 8, an enl arged perspective
Vi ew, 5 first side 421 of the circuit board 460 includes ten
electrical contacts 424 affixed thereto. As shown in

FIG. 13 the electrical contacts are numbered 1 through

10. The first and tenth contact adjacent the side edges

of the circuit board 460 are ground conﬁacts 425. The

.10 ground contacts 425 extend out to the distal end 440 of
the circuit board 460. The remaining contacts, two
through nine, are off-set from the distal end 440 of the
circuit board 460. This arrangement of the ground
contacts 425 protruding further than the electrical

15 contacts 424 allows for the hot plugging of the
transceiver module 412 to a receptacle assembly which is
already operational and powered up. The ground contacts

425 will make electrical contact with the receptacle
assembly prior to the electrical contacts 424, allowing

20 the transceiver module to reach the ground potential of
the receptacle assembly before the electrical contacts

424 are connected to the receptacle assembly. This
arrangement provides a common ground in order to
dissipate static discharge to ground potential prior in

25 sequence to connection of other electrical contacts 424.
The second side 422 of the circuit board 460 may also

have an arrangement similar to the first side 421 of the

circuit board 460 in order to provide grounding for hot

plugging.
30 . Turning to FIG. 14, a further altermative
embodiment of the preseht invention is shown. In the

further alternative embodiment, pluggable transceiver

housings 511,512 provide for a pluggable transceiver.



along with a partial fragnentary view, is depicted of a resilient male
ri bbon style connector 166. The connector 20 166 includes a beamtype
housi ng 216 having a first side 218, an opposite second side 220, and
a distal end 222. The resilient nmale ribbon style connector 166 in
FIG 8 serves as anot her enbodi nent of the nmale ribbon style
~connector depicted in FIGS. 1-3 wherein the male 25 connector in FIG8 is
resilient and the mal e connector in FIG 1-3 is non-resilient. It
shoul d be not ed, however, that other mmans for quickly installing and
replacing the nodule froma circuit card assenbly nay be used. 30

Referring to FIG &, fnlﬂig?l@&aﬂ‘@kr%lrﬁ%elver nowifgst be1) s52| hané
mal e ribbon style connect or IS shown taken along I'jne 9-9 of FIG

8. The nal e ri bboran alteryakive aeeedimant hastltl?\or%%ﬁelev%ﬁ% %?0 351

twenty- hown in FIGS. 10 and 133 The erghbcé 29T
contact beans 230, ?only one contact. from each depi ct ed) . Each

contact beam 230 |BoushBEFUSLdd 512 1ﬂﬁ1QQQI%IC€Y?Fp16FCBo B3P R% aPRi ¢
material . 5 FUriDeEPRELivEaRBaksNEdst 18€aRiHgOthast Pahbt6iventhdddings

to a receptacle aésembly 500. FIG. 14 shows transceiver
housing 512 partially mounted to a receptacle
assembly 500. Transceiver housing 511 is shown fully
mated to_the'reCeptacle assembly 500. The receptacle

10 | assembly 500 includes a motherboard or circuit card
assembly 528, a mounting panel 570 adjacent and
perpendicular to a front side and attached to the
motherboard 528, mounting rails 571,572 and -a circuit
card connector 580 attached to connector bracket 582

15 which is mounted to the motherboard 528. These elements
of the receptacle assembly 500 may also define a housing
of a device such as a host computer, server or PC. The
elemenﬁs described relating to . the transceiver
housing 512 are also included for the transceiver

20 housing 511, but will not be separately identified in
order to avoid redundancy.

Transceiver housing 512 includes a first end 516
having a transceiver connector 520 attached thereto. 1In
a.preferred'embodiment, the transceiver connector 520

25 receives optical plugs such as a duplex SC fiber optic
connector. However, in an alternative embodiment, as
discussed above, the transceiver connector 520 wmay
provide an electrical connection by receiving an
electrical plug having copper wires. However, in the

30 case where the transceiver connector 520 receives fiber
optic plugs, the receptacle openings 532,534 have mounted
therein latches for receiving the fiber optic plug and
adjacent thereto an optical subassembly mounted within



5 a second distal end 236, and a bend 238 which is | ocated adj acent

to the second end and extends away fromthe contact beam | ocated in

t he opposite row. The mal e ribbon style connector 166 is nounted
onto the nodule's circuit board 260 such that the first end 10 234
of each contact beam 230 extends through the circuit board. In a
preferred enbodi nent, the first end 234 of the contact 230 is inserted
wi thin a through-hole of the circuit board 260 which contains traces
for providing an el ectrical connection frpmthe contact 260 to

conponents 15 nounted on the board. Likew™e, the second end 236 of
each contact beam go extends within. a tnaveléﬂiﬁt tion ot 240
ri

formed in the top 88 of TARESEIVEN eMOURHRS sﬁ%ﬁt&i%%necto?he

166. Each slot 24@rphevedeera connedtaakB2p 244mocanedsiticnga otralieceiver
connector's suppor{ 20. wall 246, and a frontstop_248. . Correspondi ng
contact . beam;hggﬁ,l?go JF%“‘?)o&'r”tebl'oned{r%ufilh Fﬁ%ﬁe%‘.ﬁ%ds &?r??lé'}?dl 36the
of each contact bearafiscelieer| cenhkptorgbl0agadnshet beansceitrepnEsamp 858.
Access for making an_el ec ricai CO”Q%@%Q?”‘¥tr‘the 25 _ contact beans

ed” of .

230,230 is prdvi deB S ntBPHAEGLBY ot Rork THERRE) &9 styl &he
connector 166 in theaasesiver faramendS5hembyndal238f&A3RM. aCopatesimgndbarg! #s

in order to l.ectirical ¢ laon . be f | e.rj bben
styl.e connector agggg ggrsggﬁla}gedrﬁe'nal gg{rllggggn%é:t y% ggggogdcgﬁﬁe?tloér %%GFhFhe
distal end 222 of thensekéverbllomsing 5k yie eoplaggablies ¢onmedttor wbEhi.n

oo b Lo DY xH e prert B UG Sk S OTLECLLEO G P 5

10 D-shaped connector as discussed above (FIG. 13). The

pluggable connector 566 being oriented at the second

end 518, opposite the first end 516 of the transceiver

housing 512, allows for the quick and easy insertion of

the transceiver housing 512 into the receptacle

15 assembly 500 and for pluggably mating the transceiver

housing 512 to the circuit card connector 580 of the

receptacle assembly 500 all in a single motion. The

transceiver housing frame 550 is received by guide

rails 571,572. The guide rails 571,572 include

20 detentes 573 for guiding the transceiver housing

frame 550 and maintaining the transceiver housing 512 in

a parallel orientation to the motherboard 528 and for

aligning the pluggable connector 566 to the circuit card
connector 580. |

25 Upon insertion of the transceiver housing 512

within the receptacle assembly 500, approximately three

quarters of the way, the latch cover 590 securedly mounts

the transceiver housing 512 to the receptacle

assembly 500. The latch cover 590 includes a first

30 side 591 and a second side 592. The second side 592 of

the latch cover 590 is hingedly attached to the first

end 516 of the transceiver housing 512. An attachment

means 593 attaches the latch cover 590 so that it swings



- 24- contact beans 230,230 will be forced to conpress towards

each other. In addition, each contact beam 230 w || resiliently urge
-agai nst a correspondi ng el ectri cal contact nounted within the fenmale
ri bbon style connector. 5 Thus, an electrical connection will be forned
bet ween t he mal e ri bbon style connector's electrical contact beans
230,230 and the fenmal e connector's contact beans. SSmlarly, to
di sconnect ‘the resilient male ribbon styl e connector 166 fromthe
femal e connector, the male 10 connector is sinply pulled fromthe fenale
connect or. Cnce the mal e ribbon style coftect or 166 has been

renoved, the contact beans 230,230 will resiliently regain the

configuration of Fil a9 tranaveanse Hizeeien to tbﬁdﬁzgﬁtoﬁné’a(ﬁil%(mf athe

beamwi I abut: 'tstfaﬁE8§PGQQ'H9ué§n? E19NiAt@PrééBion of arrow 599, The
'alternatlve enbodi nent of resent invention is shown in FIG 10
havi ng a nain hous$ﬁ§°B§251§§vﬁﬁ§ &% the flatgh grven S RLsQctrpiudag a

318. As discussed st§h§95 ﬁ:@ﬁﬂ%&ﬁ@@@ﬂ“ﬁ%@str‘aﬂ%c@gvﬁknﬁoﬁégn 512
i ncl udes optlcal 20  subassenblies for sending transm ssion_over a_ data

| i nk and®r eceiRFAgthe SFRFEREAGIR araamblyy ppdy initfpd rotation of
preferred enbOdlnEﬁhe'§a§8h0869€fe§ﬁrQﬂfécﬁi@ﬁs§§|affow 599, heMeVBbssasas
sinplex transmitter  or receiver mul tiple transmtters or_receivers

may be incor porat eith tFRFSE OnND‘E}%FF e"RUDSARG PRk QPEBLRG:i%Et-  The
embodi ment. At thBoss 595 engages the backside of the mounting panel 570

and pushes the transceiver housing 512 toward its
10 completely mated orientation within the receptacle
' assembly 500. As the latch cover 590 is rotated in
direction of arrow 599, it is moved into an 6rientation
so that it is almost parallel with the front surface of

the mounting panel so that latch member 596 engages the

15 opening 574 of the mounting panel 570. The latch
member 596 is attached to resilient beam 597 attached to
the first side 591 of the 1latch cover 590. Upon

engagement of the latch member 596 with the opening 574,
the resilient beam 597 is compressed toward the first

20 end 591 of the latch cover 590. The latch cover 590 is
then moved to its fully 1latched position and the
resilient beam 592 springs outwardly so that the latch
member 596 engages the back of the mounting panel 570.
The latch member 596 may be released from its latched

25 = position by depressing the release lever 598 attached at
the end of the resilient beam 597. In a preferred
embodiment, the latch cover 590, 1latch member 596,
resilient beam 597 and release lever 598 are integrally
molded of a polymer material.

30 In an embodiment of the transceiver housiﬁg 512,
the latch cover 590 may be metallized and the mounting
panel 570 also metallized or made of a metallic material

and grounded, so that attachment of the transceiver



first 'end 316 is a transcei ver connector 320 for receiving fiber
optic plugs. In an alternative enbodi nent, optical fibers may be
directly attached to t he modul e and the optical subassenblies therein.
At the 30 second end 318 is a pluggable connector 366. 1In the

preferred embodi ment, the pluggabl e connector 366 is a D shaped
connector having a prlnted circuit board 368 havi ng mul ti pl e cont act
traces 370 adhered thereto. The . '

- 25- transcei ver housing 312 is pluggable into receptacle 310

and is inserted into the receptacle 310 in dit4ction of arrow 300.

The receptacle 310 |ncludes a receptacle housi ng 370 having a top 372
and sides 374, 375. houpag 5511y BeaptkR| £heoudrHgting i peneglesHh oiién &he
376 and a cl opeda8nd 2348 lﬂcﬁ h%o%é%%@nguégﬁaeﬁ.chlﬂﬁyr E'%ﬁﬁhﬁfé €the
housing 370 is a connector 380 for matin - pl uggabl e connect or
366. The connect oE¥8BgCEiyeruheYsings 52?@5936 interior the receptacle

housing 370 and has an 1Qurn§ﬁ§rEHr€hé0EréI@§<9é:Wélg Hd?gﬂglmablsﬁo%nmqw
366 of the transcelver housing 312. In the preferre enmbodi nent

the connect or 5380 Matgds tte theh FRIRLFT® R38Ny I in FIG. 14, the

latch cover 5920' is shown fully latched to the mounting
panel 570 so that the front surface of the 1latch
cover 590' is parallel to the front plane of the mounting
panel 570. The latch cover 590' includes window 594 from
i0 which the transceiver connector 520 protrudes. Upon
fully mounting of the transceiver housing 511 within the
receptacle assembly 500 and the complete latching of the

cover latch 590', plugs may be inserted into the
transceiver connector 520'. In many circumstances, the
15 transceiver housing 511 can remain within the receptacle

assembly 500 for a long period of time and in some cases,
the transceiver housing 511 may never need to be replaced
or removed. However, in certain circumstances, the
transceiver housing 511 may need updating or repair. The
20 present design allows for the easy removal and
reinsertion of the transceiver housing 511. For example,
the transceiver housing 511 may need to be modified so
that a different media interface transceiver
connector 520' may be utilized and added to the housing.
25 Or in another = instance, the functioning of the
transceiver module may need to be updated by adding a new
chip set or optoelectronic subassembly. By depressing
the release lever 598' the latch cover 580' may be
unlatched and rotated to an "open" position. Once the
30 latch cover 590' ie "open," the latch cover 590 may be
gripped and used as a handle to aid in pulling the
transceiver housing 511 from the receptacle assembly 500.

Once removed, the transceiver module housing 511 may then



mal e connector 366. However in an alternative enbodi nent, the
pl uggabl e connector 366 of the 15 transcei ver housing 312 may be a
femal g connector and the connector - 380 of the receptacl e housing 370
~woul d be a mal e connector. Protruding fromthe connector 380 are
contacts 382 for direct connecting to a printed circuit board in a
per.i pheral device such as a work station or 20 conputer to wre the
connector 380 directly to traces of a printed circuit board. In an
alternative enbodi nent, a flat ribbon eable for transmtting the

el ectrical signals protrudes fromthe transcei ver nodul e. The

receptacl e housi n%§7ﬁe¢£§fé@?5ré§ﬂ§éé@sol37lﬂpt§5t5e&5 aperture 384 for
provi ding the locking o

t he, transcejver ithin the, receptacle housin
570. The tranCEERiRS fdusFaES3 12 ribads UpEPFToretternytidece
| evers 350, 351. disodiassrt B @heOprésentsinventidrevier shobmi.s Geresahly pf
that for 351. The_rel ease 30

| ever 350 includ fisst |
is attached to FIGfe Jixid%r SPRY (3 aﬁ?&’ezgé?uﬂg‘ls?sﬁavgel if.e%fgﬁtggg?\é?fe%]ed
enbodi ment, tde relgesevigyes Gbdnsceivérgnadhle podulehl as thode hdeseribed

transcei ver housi )
- 96- using 312 Thed &a8%1 &V eLnds?

eceptacle 310 disclosed in
FIG. 10 is more clearly illustrated by reference to
FIGS. 15-16. Similarly, the receptacle shown in
FIGS. 15-16 is configured to receive the transceiver
10 housing 312 shown in FIGS. 10-11. A receptacle
assembly 600 is shown in FIG. 15 having a motherboard 628
and a mounting panel 670 having mounted thereto a
transceiver receptacle 610. The receptacle 610 has a
first end 616 having an opening 676 and a second end 618
15 having a connector 680 adjacent thereto. The transceiﬁer
receptacle 610 also includes top 672 and sides 674,675.
The walls of the receptacle 610 define a
chamber 620. FIG. 15 is partially cut-away to expose the
chamber 620 within the receptacle 610. Mounted within
20 the chamber 620 are ground surfaces or tabs 691,692. The
ground tabs 691,692 protrude into the chamber 620 and are
oriented to abuttingly engage or wipe against the
external surfaces of a transceiver module mounted within
the receptacle 610. The outer surfaces of a transceiver
25 housing are metallized so that upon insertion within the
_ chamber 620 and engagement with the ground tabs 691,692,
the transceiver module will be grounded. The ground
tabs 691,692 include ground posts 693,694. The ground
posts 693,694 are mounted in and grounded to the
30 motherboard 628. The ground tabs 691,652 are joined by
brace 695. The ground tabs 691,692 are attached to the
brace 695 via arms 696,697. The arms 696,697 and the
brace 695 in a preferred embodiment are insert molded



I ncl udes a second end 352 which includes a gripping portion 355 which

has |ined edges to assist in gripping of the release |ever 350.
Interpediate to the first end 353 and the second end 352 is an
intermediate 5 portion 354. The internediate portion 354 angles
outwardly away fromthe sides of the transceiver housi ng 312.

Attached at the end of the internediate portion 354 is the second end
352 which is generally parallel to the side of the transceiver housing
312. 10 However, as the internediate portion 354 angles outward and
away fromthe side of the transceiver housi mM$6312, t he second end 352
Is at a distance fromthe sides of the transcei ver housing 312 in its

nonmat ed conditi onwithin phet regepyaclemboneing &lfedi fhe pbnseéon B6Lding15
detente 360. The%getceéﬁtergﬁéd Ngludesa@n cﬁ-ﬂgﬁgﬁﬁgnt ound S'¢& fo%ces9§6§91ze

Upon insertion the “transcel ver si ng 3T TMo the recepf ac
370, the internedibretrude pomtaon 8be althambeai n620t heand de tdr4 ogreonad
receptacle 34 &3 ag c ea ey, 3 OpRr € 20
i nwardly toward tﬁgéﬁggy n§3'31§214 t 'e‘ﬂﬁoﬁg:tngfgﬁé e %t;t%rntphgr& Hhe
inserted wi thPn thteeepbpeael €10the engagi ng portlon 362 abuts agai nst
the sideval | 374 of the rpe ré Eld IR 360 Qﬁ%ihﬁ@stESnE§E€§S§82

| ever 350 to conpress further. Upon further insertion,

detente 360 engagéBigBerr@r @ttaghegds tondheaghhanhoard 53ﬁn5|350979dhﬂ9

the rel ease |ever %%SEE@%W @20 FPom the CEGRER-tde saREUrBcEBtactiBON
snappi ng outwardly of the ease | . eyer 350, the transceiver housing

312 is fully GRRRRCHRE HH tﬁ?é FECEAVART LR (RTFRARER) CHReCchPE RE| F]9330

mat ed positiop, thenal uggahtiee CAMBEHivRS ndpdullel Yinsertedt edivhif tHRe
connector 380 of the receg acle housi ng 370 For renoval of

the transceiver hotiSFREL3 efF%ﬂTthésee F189 10.)
Turning to FIG. 16, a side elevation cut-away view

of FIG. 15 taken at line 16-16 is shown. ' The receptacle

‘housing 610 is shown mounted to the motherboard 628 and

15 the mounting panel 670. Ground clip 692 protrudes into

the chamber 620 and grounds the metallized transceiver

housing to the motherboard 628. The ground tab 692 is

attached to arm 697. Protruding from the arm 697 is

ground  post 694 which is mounted within the plated

20 through hole of motherboard 628 and is secured to the

motherboard with solder 629 and provides for grounding

to the motherboard. At least a portion of the arm 697

and a portion of the ground post 694 and brace 695 are

molded within the polymer material of the receptacle

25 housing 610. Receptaclé connector 680 is attached at the

second end 618 of the receptacle 610. Attached to the

receptacle connector 680 is D-shaped receptacle 681 and
contacts 682.

Turning to FIG. 17 an alternative embodiment is

30 provided where the receptacle assembly 700 includes a

circuit card assembly or mother board 728, a mounting

panel 770, wmounting rails 771, 772 and a circuit card

connector 780 attached to connector bracket 782. Mounted



-27- . receptacl e housing 370, the release |evers 350,351 are

grasped at the gripping portion 355 of the second end 352 in order to
conpraess the levers inwardly toward the transcei ver housing 312. The
conpression of the release 5 | evers 350 rel eases the detente 360 fromthe
aperture 384 of the receptacle housing 370. Allow ng the pluggable
connector 366 of the transceiver housing 312 to be renoved fromthe
connector 380 of the receptacle housing and for the entire transceiver
housing 312 to be renoved 10 fromthe recepjpcle 370. Turni ng
to FIG 11, a top view of the alternative enbodi nent of the
transcelver of thegpr n Jy

recept acl e. The Frgaggge‘fns{elﬂggﬂé 8%%%|%76%1 gﬁnate V‘G@i[?i n rece )t ac Pe
housi ng 370. The Meuntizgezpanel e7d0s 1%59a351aléye bxalgn eavay tmmpﬁe
t he S'de“al|5c§éﬁr§§5sﬁ5wtEﬁeraﬁgEtggbe h?ﬂé'ago§7950 {Bhinged at a

detentes 360, 361 of the felease |evers 351 respectively; are
seated within the Bpdntusds Yoy, tem. of thelﬁQﬂ%a?ﬁﬂly Pegted7pbspPrpérudese

pl uggabl e congect Ok, 3R6tRA eqhé SR ERe A IR GANIRLABReIBByOhnt BBerture

receptacl e

in the mounting panel 770. Mounted on the post 751 is
a resilient member 752 such as a spring. The spring 752
is configured in order to return the door 750 to its
closed position parallel to the front face of the
10 mounting panel 770 after the door 750 has been opened.
The protective door 750 acts as a shield in orxder to
limit electromagnetic radiation from escaping from the
receptacle assembly 700 when the receptacle assembly 700
is empty. Certain power sources and components mounted
15 to the motherboard 728 may develop electromagnetic
emissions. In absence of a door such as 750 upon removal
of a transceiver module from the receptacle assembly 700,
the electromagnetic emissions generated by the components
mounted on the motherboard 728 would be free to escape
20 through the opening 776. Attachment of the protective
door 750 to the mounting panel inhibits these emissions.
The protective door 750 may be metal or metallized in
order to further reduce such emissions. Also by
incérporation of door 750 to the receptacle assembly 700
25 the receptacle may be 1left empty wupon initial
construction of the receptacle asseﬁbly 700, allowing for
assembly of multiple receptacle assemblies 700 on
motherboard 728 for reception of additional transceiver
modules at a later date. The post 751 provides for a
30 hinge to the door 750 and allows for the swinging motion
of the door. The door 750 is hinged so that upon
abutment of a transceiver module against the door and

attempted insertion of the transceiver module through



housing 370. It can be seen that in order to release the transcei ver
housing 312 fromthe receptacle 370, the gri ppi ng portions 355, 356 of
the rel ease | evers 350, 351 are protruding fromthe receptacl e housing
370 and may 25 be grasped between two fingers and conpressed together
in-order to release the detentes 360,361 fromthe apertures 384, 385
and to then rel ease the transceiver - fromthe receptacle.

Still referring to FI G 11, transcei ver 30 connector 420[err] is
shown attached to the first end 316 of - the transcei ver nodul e housi ng
312. In this alternative enbodi nent, th8&&<anscei ver connector

420[ err] may have an - el ectrical connection and receive electrical

pl ugs. As opening 776, the door will swing inwBedly allawing the

I h G (}0, whi
es descr bed t o rECERORCTVBEr TERLTE pighs +oetPRl" Eparethiye MebineE S
420[ err] of FIG liramgcedverve moduéleectrlzusal phoysmed-or extriplm, a the
copper wired el ect thgabr3c14CRUREERTY 788Y 1B aqdi"SG G IFendfIf 1n an

transcei ver conn aving a rece € openi ng recei ving
the electrica¥ plugprhghelmqﬁiﬁiqnsndf¢¢bnu2ﬁhartQmeof the' transceiver

module. Upon removal of the transceiver module from the
receptacle assembly 700, the spring 752 causes the
door 750 to swing back to its closed position parallel
to the front face of the mounting panel 770.

10 Turning to FIG. 18, another alternative embodiment
of the present invention is shown. Attached to  the
transceiver housing 811 is a transceiver connector 820
which is an alternative embodiment of the transceiver
connector 520 of transceiver housing 512 of FIG. 14. The

15 transceiver connector 820 is shown having a modular
port 821. The modular port 821 is configured so that any
number of receptacle connectors may be inserted therein
for receiving various types of plugs. Due to the easily
removable nature of the transceiver module 811, the

20 . transceiver can be removed so that a plug receptacle (not

- shown) mounted within the modular port 821 may be removed
and disconnected from the components within the
transceiver module 811 and a new plug receptacle inserted
within the modular port 821 and connected to the

25 components of the transceiver module 811. Such an
operation is best accomplished by the manufacturer using
this orientation to achieve quick assembly and
just-in-time manufacture and to avoid remolding of the
entire module housing. The transceiver module 811 can

30 then be easily reinserted and attached to the receptacle
assembly 800. For example, the transceiver module 811
may be configured for transmitting and receiving.
electrical signals from an external device having an



alternative enbodi nent, the copper transceiver nodul e housi ng 312 wi | |
not have optical subassenblies nmounted 10 t herein. However, an
.electrical; subassenbly for the . transcei ver described above is stil
contained within the transcei ver nodul e, such as a transforner or

ot her AC coupling neans and differential (balanced) or single

ended (unbal anced) transm ssion line drive and receive 15 circuits. By
.providing a transceiver nodule 312 which supports different types of
.media in a common housi ng desi gn, the_gwansceiver nodule nmay be

easi |y upgradabl e in the field. For exanple, an initial installation
of AN oP e 14 LEPEEEY v pIRY\ C4AG8r LRI Lk O etid) Aranddyi W
mul ti - mode capablll%les cou ov de %ransn135|on : di st ances of
approxi matel y 500 ceneestoshdaPd akeddpsuesed abOV@e r EUSHT iy PeRPeD PHg

*the required tranS‘g%I Bd insertiSLAE S %%b%ﬁsﬁlhg %@céﬁt§@l€’eﬁﬁiéh ige

trul ti - node ranscel ver coul d easSily be re | aced a |less
25 costly coppermomlatsti:édl\f-‘é?lf( shespodulan PPXE 31_2_9) u egqqglple, a DB-9
removabl e hougi ng g méggtBE'e W egle@n. ﬁycfan@ther emBBELAERE) CaA
be easily acconplishe y a technician in the field dye to {he easily

di sengageabl e | at calhgrpabive fiber3sophha MRCSRtRGIS0I €8 n&,e( ot88EL e

the transceiver 30y;+hPHSkRG FbaARM: P& S£81 Ur eorofexdi 1, es€ntultiple

i nvention di scussed herein. Additionally, further Ig)égrades ngﬁfﬁ
acconpl i shed in | a€BRNREE oAPRRAGEIDNSUCRat 25a R i rePnnector | souldl bg,

di stances of up togdPakhb@mebetheby¥ransceiver housing 811 by inserting an
10. updated optical fiber receptacle within the modular
port 821 of the transceiver connector 820 to receive a
multi-channel connector.
In another embodiment, a media transducer may be
inserted within modular port 821. The media transducer
15 may include at a first end a connector receptacle such
as coaxial connector 420 of FIG. .12 or an SC duplex
connector 520 of FIG. 12. A second end of the media
transducer may inciude an optoelectronic subassembly such
as a PIN diode, laser diode such as LED and other optical
20 - circuitry for optical media; or an electrical subassembly
such as a transformer or other AC coupling means for
copper media. 'In another embodiment, the media
transducer may include only a connector receptacle or
only an optoelectronic or eléctronic subassembly. Such
25 a media transducer would allow for the updating or
changing of the media interface by removing the media
transducer from the modular port 820 and replacing with
another media transducer.
It should be understood that in describing the top
30 and bottom portiohs of the transceiver module and its
respective potting box components, the terms "top" and
"bottom" are used by way of example only due to the

orientation of the drawings. It should also be



- 29- replacing the transceiver nodule wth an optical

transcei ver nodule of the present invention having si ngl e- node
capabjliti,es. Referring to FIG 12 a copper transceiver as 5

di scussed.above i s discl osed. The transcei ver nodul e housi ng 412
includes first end 416 and second end 418. Runni ng between the first
and second end al ong the sides of the transceiver housing 412 are
rails 471, 472 for nmounting to the guide rails of the receptacle
assenbly 10 as disclosed in FIG 14. The second end 418 of the
transcei ver housing is inserted into a~4Psceptacle assenbly, such
‘as shown in FIGS. 14-17, and pluggable connector 466 provides

el ectri cal connectunﬁerstQ¢ﬁathat Vﬁé@@yﬁa@bén§§§eﬁﬁﬁym9ﬂﬁfhC%%%%%$Hﬁ%f%he
qhe first ond 410 dieseddify fiiRF rﬁ%ﬂb&@iﬁ.@nﬂgod&eczk%&a hbfeLh ARSLE| NeT
receptacl’e asse

housing 412 to th di scussed in nor e detail
bel ow. The | at ch appareny( tal sthose| @éféé‘-led inatbe @hber AFCIRKIRER at

the first end 416 SREHYES depiReelonn $26. fe shel
embodi nent 20 é!éhé%gh thep%&gnggsgﬁggelver conne ctorg p o er Y

connectors fof recmm/fewgr%d @@Q%ﬁé}e%éﬁ%llt§aﬁlﬁéesﬁéhb°n Styil% % tor

connector. ' xtena_ﬂi%' FBorh O 1ré Grotlfom AN ENE GRS e eR@etstvSod | Brom
of the second end 418 of e transceiver hou5|ng 412 is _ 25 dlsclosgq The

pl uggabl e connect dFha@eussefal Ehpfphidhe conn e ERRNRG oFOPLLPYEE
D-shaped shroud 480ceggl!cl €88 examp2d, lnﬁﬂbtﬂtlﬂﬁesubéédsme é68 sofh ekea

circuit board. Thet C|rCU|tT oard 460 EgﬁfL"“'§£J ) 1 f%ggfgggeﬁg§r
housi ng ransceiver. erefore, ges

10 be made without departing from the spirit and scope of

the present invention and without diminishing its

attendant advantages. Thus, it is intended that such

changes and modifications be covered by the appended

claims.



412 has a first side 421, an opposite second side 422, 30 and a distal
end 440. Extending perpendicularly fromthe second end 418 of the

transgei ver housing 412 is circuit board 460 haMLng_aLLF*eé—eﬁ—both
the first side 421 and the second side 422 twenty el ectrical C(im
cal

él(Z);lt aE?C224 consists of a strip of conductive matﬂ“‘mm“u“!ﬁmﬁ

affixed to circuit board 460 and is electrically cdnnected to the
circuitry nounted on the circuit board_4Q within the transceiver
nmodul e 412. The 5 first side 421 of the circuit e g¢—460-lncl udes ten
‘electrical contacts 424 affixed thereto. As shown UfF SHEEEHAS BEEN e

el ectrical contacts are nunbered 1 through. 10{_The RERLACEmNd tenth
contact adjacent the side edges of the circuit board Z60—are—gwound
contacts 425. The J{ dygontacts 425 extend out to the distal end 440
of t he circutrt™D 00" The remaining contacts, two

through nine, are off-set.from the ditramsestveno medele and xegepfycle
board 460. Thi s round contacts 425 pr otrud| ng
further than the e C%Rgfge %&8} éon gcts 424 allows , for _the é
plugging of the a transceiver module housing having a first end and

5 = second end;

'a latching means attached adjacent the first end
and a pluggable connector at the second end; and’

a grounding means associated with the receptacle.

2. The transceiver module and receptacle

10 assembly of Claim 1 including:

a receptacle housing defining a chamber; and

the grounding means of the receptacle includes a
ground surface protruding-within the chamber.

3. The transceiver module and redeptacle

15  assembly of Claim 2 wherein the ground surface is
attached to an arm which is molded within the receptacle
housing.

4. The transceiver module and receptacle
assembly of Claim 1 including:

20 ' a receptacle housing having a first end having a
protective door mounted thereto.

5. The module and recepﬁacle system of Claim 4
wherein the door is hinged adjacent the top surface of
the receptacle housing. ' |

25 6. The transceiver module and receptacle
assembly of Claim 1 including:

the transceiver module housing having a metallized
grounding portion to come in contact with the grounding
means of the transceiver receptacle in order to provide

30 grounding of the transceiver module to the receptacle.

7. The transceiver module and  receptacle

" This Sheet Has Been Re[ilaced




transcei ver nodule 412 to a receptacle assenbly which is al ready

operational and powered up. The ground contacts 425 w Il make

el ectgical, contact with the receptacle assenbly prior_to the

el ectrical contact I““ ME t he tr‘ap.ﬁgesﬂﬁlr W@Emto reach the
ground potentlal mﬂm“m ww cle asse b he el eictri cal
contacts afe conhected® t d t he recept hi s

ar r angenent prOV|des a common ground in order to . d|SS|pate static
“discharge to ground potential prior in 25 -$@juence to connection of other
el ectrical contacts 424. The second side 422 of the circuit board 460
may al so hav&wn}alyarqﬁarrmlaisi né| awhexeirme thier strandeedférofmodele

circult board 460 L QLag df-AUQY e iau1di00 bRk (Bbn insexPlHf%:fnid0

Turning to FIG ! ernative
present invention tle stmptadhe t kbe metallmed]etrra;ist@irv@m vedeAsolPueing

pluggabl e transcei yetes agaif@S! D9§r3hha® ki dﬁré@f‘gélﬂéu%%% the

transcel ver. wever ,
t he pl uggabl &5t r amseeeneachoushagbes1irsiordeyeto gromndythe nexaneceiver

embodi ment to the foheRserd SVEL Sréclptadie.

8. The transceiver module and receptaéle
assembly of Claim 1 wherein the latching means includes
release levers attached to the sides of the transceiver

10 module housing and latching to the interior surface of
the receptacle. |

9. The transceiver module and receptacle
assembly of Claim 1 including a transceiver connector
attached to the first ehd of the transceiver module

15 housing.

10. The transceiver module and receptacle
assembly of Claim 9 wherein the transceiver connector is
a fiber optic plug receptacle.

11. The transceiver module and receptacle

20 assembly of Claim 10 wherein the transceiver module
includes an optoelectronic subassembly.

12. The transceiver module and receptacle of
Claim 9 wherein the transceiver connector is an
electrical plug receptacle. '

25 _ 13. The transceiver module of Claim 12 wherein
the transceiver module includes an electrical
subassembly. ' _

14. - An optoelectronic.transceiver module for
mounting within a grounded structure, said optoelectronic

30 transceiver module comprising:
a) a main housing comprising a metalized

potting box and potting material contained

within said potting box;
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as shown in FIGS 10 and 11. The transceiver housi ngs 511, 512
I ncl ude a cover |atch 590, 590[err] as an 5 alternative neans for latching
the transcei ver tiousimngs to—a receptacle assenbly 500. FIG 14 shows

transcei ver rt ially nounted to a receptacle
assenbly 500. ﬂ
receptacl e asse

g 511 i s shown to the
eptacle 10 a ilﬁbﬁgggqugﬁgﬁﬂces a
not herboard or circuit card assenbly 528, padel 570
adj acent and per pendi cular to a front de and attached to the

nmot her board 528, nDuntlng rails 571,572 and a circuit card connect or
580 attached to connect bracket 582 15 ich is unted to th .
not her board 528. These Iemanté“‘ata l%ﬁdt%%@?%%%pfggﬁ c%%XSEBPf%%ﬁPQﬁ%?
al so define a housing of aﬁi@mmw@btaﬁrﬁgtmt eadut er, server or
PC. The el ements descri bed r el t he, transceiver
housi ng 512 are al so inéﬁuded f(NEQQﬁaﬁaFa%gEEFQgraﬁoele?ﬁiéﬁ?l cppegiio
will not be separately identifidsetiween samddaeuaixned(ﬂammhmdaanﬁ said

- Transcei ver housing 512 includes_a fléfﬁ %; havi ng a transcei ver
connector 520 attached thereto. I5PU2 éﬁﬁﬁﬁﬁ Hred enbodi nent, the
transcei ver connect®r 52fhe optoesinestueen iopttreals qeings snostu las of dliEiax 13C.
fiber optic ect or However, in an alternative enbodi nent, as

di scussed above; tfﬁgrl'tr}?%s%%? eJFSJCrbqtnect or 520 may provi de an

el ectrical connection by aemesnscaiver conneaiactatitzadhed p Madid patiping
W res. However, iglthe 30 case where the transcei ver connector 520
recei ves fi ber optic plugs, the receptacle openings 532,534 have
mount ed 10t hers n | &flvhesptarleceiniadransdeixer Gmdlth)IQfg Gkafim 15

adj acent thereto bl'y mounted wi thin
P £ Ao

a grounding clip attached to said transceiver

v)

connector.
17. The optoelectronic transceiver module of Claim 16
15 further comprising:
at least one tab extending from said grounding
clip. _
18. The optoelectronic transceiver module of Claim 14,
wherein said electrical connection forming means consists
20 of at least one tab conductively connected to said
potting box.
-19. The optoelectronic transceiver module of Claim 18,
wherein said electrical connection forming means further
consists of a grounding clip having said tab extending
25 therefrom and being conductively connected to said
potting box.
20.. A system for providing static discharge or
electromagnetic shielding, said system comprising:
a metallic chassis at ground potential; and
30 a transceiver module mounted to said chassis having
a grounding clip connected to said chassis and a
connector receptacle having electrically conductive

latches wherein upon mating of a plug to said connector
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- 32- the transceiver housing 512 (see FIG 2). The
transcei ver connector 520—+s nountet—to—a transceiver housi ng frane
.550. . In,a preferred e the transcei ver connector 520 and
the transceiver frane Sgﬂiﬂbﬂﬁm grally nmol ded of a pol yner

mat eri al . The 550 may al so forma potting box as
di scussed above. Mounted at a second end 518 of the transcei ver
-housi ng 512 is a pluggabl e connect or 566. In a preferred enbodi nent,
-the connector 566 is a 10 D-shaped connect@y.as di scussed above (FIG
13). The pl uggabl e connector 566 being oriented at the second

end 518, opposite d Wﬁ&ﬁ‘ ng.5
‘allows for the qwé{@z};ﬂd—:{ Y %Qll r?gérg'}:?gﬁgfep&ﬁ e\%aa:léinggel \%Féﬁoﬂ%l %%1%12
into the receptaclehassis mevrbdqsmramopfe)fglp?%lglmu ng the
*transcei ver housing 512 to the circuit card connector 580 of the
receptacle assenbly 500 all in a single notion. The transcei ver
housing frane 550 is received by guide rails 571,572. The guide
rails 571,572 include 20 detentes 573 for guiding the transceiver
housi ng frame 550 and nmi ntaining the transceiver housing 512 in

a parallel orientation to the notherboard 528 and for aligning the

pl uggabl e connector 566 to the circuit card
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REPLACED

Thls Sheet Has Been

L] Hll ll' lil!



o) tzn‘;e transcei ver housing 512

connector 580. 25 Upg L1 @Y
“within tke receptacl e assem SLeki i@bely three. guarters of
t hé ‘(A/ay" ‘the latch cover /& ‘ Nt s the transceiver
housTng 512 ’~ nbl9750g I&he | atch cover 590
i ncl udes a first 30 S side 592. The second side 592
Aer i SNJROeel WKt ached to the first end 516

of the | atch
of the transcei &

of
| at ch cover

~.-.means 593 attaches the

- 33- t end 516 of the
transcei ve hoS S\ The second si de 592
of theé M & ' Upon insertion of the
transd |v2f N7 o the r@ceptacl e assegbly 500 and initial
Lé{ f N, e 'ggqi n direction of arrow)$99, the boss 595
p s openi ng 574. boss 595 engages

pa&él 570 and pysh the transceiver
corrpleteﬁz-ma orientation wthin the

THIS SHEET HAS BEEN

REPLACED
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asseribly 500. As the latch cover 590 is rotated in ° direction of an;gw
599, it is noved into an orientation . so that if is alnost paralleld
with the front surface of t he nounting panel so that Iatch nenber 596
engages the 15 openi ng 574 of thaounting panel 570.

L] 3¢ PN 597 attached to
si de 591 of the Iatc- QN 3 e engagement

springs outwardl y™s
nount i ng panel 570. :
| at ched 25 posi ti)g SR RSN the rel ease | ever 598, arg

SO . In a preferred

GeATger” 5 'G\éd 22@silient beam
| ever 598 ' =g iy @ polymer material.
an enbodi maeg;n of th Nascei vg/ﬂmégng 512, the |at
be netallized and t punt i ng panel 570-al so netall jd
netallic rrateri;tll- and grounded, so that attachnent
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REPLACED
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- 34- K housi ng 511,512 to the nountin anel 570 via the

metal lized |atch COVlﬂ;l590 zi;ujlomat iC rounds transcei ver
htsi ngs 511, 512, Turnin # gver housing 511 shown
fully S@tgated a~Lih)t Ne receptacl egasse i |G 14, the

Q[T ] ([ Smowe—tutth
so that the fro sura of the llatch cover 590[err] is parallel to
t he front pmof thie holffTNg | &=sjpanel 570. The latch cover 590[err]

| atch co M ~at che t he nounting panel 570

i ncl udes w 594 flfom L # §j§cﬁ§§t e transcei ver connector 520
protrudea.’_gm:p_, f | 1yyedrof @::n of the transceiver housing 511
w, t hi ﬂ e T ecqptiac] B T3 g 55 00 a he conplete | atching of the
cover J]ﬂ'ﬁ}]ﬂ#--_—‘ dl NS finseryfed”into the transcei ver
connect or 5 &l [I Ao s, the 15 transceiyer housing
511 can rema/n fiilli AR recentally assenbl y 5000~ '
of ti in §giTasTsT— +he- thi&hscei ver ho i ‘

to be pl aced or rerréved. However, in

transceiver h gng 511 eed updating or

desi gn allomw or the y ‘renoval .2

transcei ver housing 511. For exanpl e,

need to be nodified so t hat

transcei ver connector 520[ ery

housi ng. 25 O in another i
transcei ver nodule may need to befupdated b

the |l atch cover may be
position. Once the 304 Iattih coer 59

590 may be Ed gd >
[ J

O[ err}

THIS SHEET HAS BEEN
REPLACED

This Sheet Has Been Relilaced

AR




_ : 50‘1 - =Q c-:u.
transcei ver housi ng 511 fromthe receptacle assﬂﬁg 500. Onc

_reaned the transcei ver nodul e housing 511 may then
< 35- . be repaired, replaced or updateo 4%9n|n
15-16, a further alternative enbodl 2 |on |6
shown. Cenerally, ﬂg7 cIe for 5
ér uI , Su For 58&
exanple t he receptacl 310 j co

recei vi ng a transcei Ve(

illustrated by reference t
receptacle shown in
transcei ver 10 hou5|ng
assenbly 600 is shown
nmounti ng panel 670 péAy

- a sécond end 618714 s 9 ;;. o ;Qp adj aceént the £ :
transcei ver RO R : des top 672 and ‘
The wal | s of chanber 62

§l6
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c_banbe'r'_ 620. wi thin the receptacle 610. Mounted within 20 the chamber 620

ar-e ground surfaces or tabs , 692. The - ground tabs 691, 692
protruyde into*the chanber 0" and are oriented to abuttingly engage
or w pe ggxnst the' ternal syt &K}hs a transcei ver nodul e nount ed
W t hin Qe receptacl e¥610. € olt®r>su es of a transceiver 25
housi ng aNe nEn™NIN zed so t upon insertion .MNQ t he chanmber 620
and engaggnent wiNONheground tabs_691, 69 t transcei ver nodul e
will be gfounded) g3l mo G 692 i ncl ute_ground posts
Gogl§ 64XDRSQr e mogged i n an rounded to the

693, 694. J The gr ¢gund
30 - not Her board |BR3
695. The jground t AL

696, 697. / The arng
enbodi nERy{_ are i npk
- 36- : it hi WY

controll ed so at”é) 1)
chanber 620 and he < '
bottomof the 5 8gept ¢5'~: 8

-\\ are joi ned by brace
RN DN brace 693N\ a arns

Cl

DNRA7 DN M52 % |![ Ze OS in a preferred

N //‘ ~ _ | .

PReye L hou g 619792 The insert nol ding S
. "iig( nd tabs Q?‘\' 692 NRMASEY ude
X —175/ post s{k9

10.

el
-
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The receptacl e connector 680 includes contacts 682 whi ch are attached
to the notherboard 628. Protruding = "into the chanber 620 fromthe
connegctorz680 is receptacle connector 681 for receiving the D shaped
connector at the 10 end of the transceiver nodule inserted wthin
~the . receptacle 610. (See FIG 10.) Turning to FIG 16, a
~side elevation cut-away view of FIG 15 taken at line 16-16 is shown.
The receptacle housi ng 610 is shown nounted to the notherboard 628 .
and 15 the nount RpMVRBRIEEITRANSEE IVER MODULECAND REGEPTACLE r udes into t he
chanmber 620 and grounds the netallized transceiver housing to the
not her board 628. The ground tab ' L m 697.
Protruding fromthe arm 697 is ground pos i s mount ed
within the plated 20 thr m@weﬁomt@remumr@@artcrmwn smedie i@ ewhigh
the mot her boag dq;i‘! ildk S0k gley, 62%@%43{;%&%@6 Gl'é?mﬁ'f@c'&ﬁhre The
the notherboard. At |€ast a portion of the arm6 portion of
the ground post 694rangcei¥es woguieehas a mﬁﬁﬂdbﬂuﬁﬂﬂﬁlﬂh%ﬁg gergiEEs of
material of tge reﬁeﬁb®@fﬁéﬁhoxhﬁﬂéh”?o@%@ng ReGeRtiaql ﬁé@f@@dothégglhs
attached at t second end 618 the receptacle 61 Att ched to the
receptacl e connectéﬁ sddition.s@afdFqudde ROATE BB 1eRFRFE tBRt ROFE1BE2.
Turning to FIG 17n3pegkber narhyecepbadt "BBArisShal anpbﬁihdﬁd Bhbé@sbhbly
receptacle assenbly 700 |ncludes a ci,rcyit card assenbl not her
board 728, a nountipgnted thepspn. 77he RBLACRAgSHRRPRe %ﬁgé oytside

circuit card oEORREC I tAS)Y Hd:aaitbidh CONPEEESS . brgékeés§8ﬂd1h@ﬂmed

10 a recess cover is provided for forming a liquid tight

seal between the recess cover, the potting box, and the
optical subassembly. The module housing may be pluggable
via release levers having detentes received in apertures
of a receptacle and a pluggablé connector of the module
i5 mated within the receptacle. The receptacle may include
grounding means such as a ground clip mounted within the
receptacle and a protective door to limit electromagnetic

emissions.

THIS SHEET HaAS BEEN
REPLAGED

* This Sheet Has Been Reilaced




-375;}: - to the nmounting panel 770 is a protecti 9. AN
no#ht i ng panel 770 is partially broken away to nor ] | QA | t e

door 750. The door 750 is hinged at a point at the top of the door

750. Post 751 protrudes 5 fromthe e of the door and is recei gf by

an aperture in the nounting panel 770. Mounted t he post 751% MAY 1986
a resilient nenber 752 such as.a spring. 16e spri ng2%225 I's configured

in order to return the door 750 to its i oR@Parallel to the

opencd. - 1B TGt eIl vdZioor 750 o 2%

linmit electromagnetic radialion froprels g R ecept aclj¢

assenbly 700 when the receptae | ‘é: . Certai @ powner

sources and conponents nount 458.na¥—deﬂglop

el ectromagnetic em Sssi g as 750 upon

r enoval of a transcerie oyl y 700,

the el ectromagnetic enj nount ed on

t he not herboard 728 wo he opening 776.
el nhibits

y be netal or netaNized in
Also by i ncorpQration
receptacle my \be

t hese em ssi ons.
order to fur@f
of door 750 to the rece

left enpty P
700, allow ng tor
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assenply of nultiple receptacle assenblies 700 on mot her board 728 for

reception of additional transceiver nodul es at a | ater date. The post
751 provides for a 30 hi nge to the door 750 and allows for the sw nging
not i on of the door. The door 750 is hinged so that upon

abut nent of a transceiver nodul e agai nst.Z he door and attenpt ed
_insertion of the transceiver nodul e through 12

: - 38- opening 776, the door will sw ng 1 nwy '

~transceiver nodule to be inserted therein. Wi 10
nmodul e IS housed w thin t he

door 750 will remain in an 5 upri ght posi

transcei ver nodul e. E‘J%G val of
receptacle assenbly 700, ptrT'ng 752 (Causes
back to its closed position parall el 2
panel 770. 10 Turning to FIG 18
of the present invention is shown.  Atta
housing 811 is a transceiver connect66” 82
enbodi nent of the transceiver

er altg@]ative enbodi pg
ed to the — transce
C ‘V‘:‘




conneetor 520 of transceiver housing 512 of FIG 14. The 15 transcei ver

connector 820 is shown having a nodul ar
is configured so that any

inserted therein

nounted within the nod
fromthe conponents w

port 821. The nodul ar port 821

nunber of receptacle connectors may be

for receiving various types of plugs. Due to the
easily renmovabl e nature of the trandceiver nodule 811, the 20
transcei ver can be renoved so that a plug receptacle (not shown)

receptacle inserted

25 conponents of the transcei g nodule 811. . - Such an ope
best acconplishegégy

achi eve quick

~renol ding of the
30 t hen be easi

800. For exanpl e,

transmtting and reds

havi ng an

EE?!]cﬁLU7821

may be renoved

transcei ver nodul e 81?1@5;%2\%0;?%

Wi thin the nodul ar port 821 and connected to the

gtion S

the ma ur usi ng this orientati 4
IJ/SOameié‘ ﬁ%tuﬁ-ti me manuf acture and\t o avg 0
entire npdul g hougi ng. The transcei\ can

y feinserte ng;%déhed to the!a;z;a nbl y
t &Y ST |l e 811 M
NI ctrical signal Lo AN o4 vil
N i-—-140 -39 1 65
N 144 230 % /
\ D146 3 /
N “ 230
N\ 138 N\ /
N N 130 4
NI 3\/ 246 A 244
§ 132 I} N ¢
A 238
\ N N @
\% 248 ;
Vw -
- ~ /2 222
240

134

128 242 236
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el ectrical plug i nserted into the transceiver connector 820,

as. di scussed above. Such a copper plug woul d be inserted into a copper
pl ug receptacle which is nounted within the nodul ar port 821. For
exanple, a DB-9 5 connector may be used. I n anot her enbodi nent, an
alternative fiber optic receptacle coul dbe inserted wi thin the

nodul ar port 821. . For ecsanple, a multiple channel connector such as
an MI connector could bet.",} atta&,ﬁed to the transceiver housing 811 by -
inserting an 10 updat ed optical fiber receptacle within the nodul ar

port 821 of the transceiver connector 82& to receive a mul ti - channel
connect or . I n ot enpodi fght, a media transducer may be

inserted within nodul ar\gpo
a first end a connectorcd ecep
FIG 12 or an SC dupl ex

Fhe |@transducer 15 may i ncl ude at
en Aas coaxi al connector 420 of
of FIG 12. A second end of the

;

medi a transducer p@ay—iQu| ude an \optdel &troni ¢ subassenbly such
as a PIN di ode, |aser ,F\"\ s D andc'Q)t her optical 20 circuitry
for optical nedia; or/ ag gy s such as a transforner

nedi a. I n anot her
py iMcl ude only a connector
ectroni assenbly. Such

or other AC co®pling
enbodi ment, tHe nb
receptacle or

25 a media trahédyf A\ WATPS REPLA : fy

the nedia interfs oVl 7 [ ™t r ansdyc gr—H~em Ek ullar
port 820 and repl aci ) ! edi a transdycdr. L  t
shoul d be unde} ' afd b&?Mﬁd?%l ons| of

the transceiver
terms "top" anc
orientation g

378



-40- -« under stood that various changes and nodifications to the

presently preferred enmbodi nents described herein will be apparent to
those skilled in the art. Furthernore, 5 al t hough the transceiver
nodul e depicted in the presently 5 préferred enmbodi nent has its nale
ri‘bbon styl e connector extendi ng fromthe bot it should be
understood from the outset that the :gggne&ﬁbr C be configured to
extend, for exanple, fromthe s d end t he t ransc slér
Ther ef ore, changes and nodi fi cat’l pns may. b de witho eparting
fromthe spirit rri opeg of t he pr t 1 ntjfon and/wi t hout
di m ni shing i tsF @Ii&]d ______ 5 hikql S..i it ended that such
changes and nodifications bg covared by th im8.51
r=1 p—
| |1
| 366 [+ |
: N~ Lo I 420
f P
: 380 1 | -
b . 316
o A ¢ =+
S P,
r~ 350
374 | 360§ 355
FIG.12 .
412 471

REPLACEMENT SHEET

466 27 MAY 1994

LB
[ I
1 r >
=———— ne
-

-
]




PATENT CLAI VS: 1. A‘transceiver nodul e and receptacle
assenbl y conpri si ng: 5 a transcei ver nodul e housi ng
having a first end and second endé : a |l atching neans
attached adjacent the first end and a — pl uggabl e connector at the
second end; a receptacl e housing defiging a chanber; and 10
a- groundi ng neans associated with the receptacle,/t groundi ng
means of the receptacle includes a ground surfack protPudi ng within
t he chamber. 2. The transcei ver npful e ¥Rd recepﬁécle assenbly
of Caim 1 wherein the ground surface ed to an arm whi ch
is 5 nol ded within the receptacl e housing. :
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3. The transceiver nodul e and receptacle assenbly of Caim ) 1
wherein the receptacle housing includes a first end having a

protective door nounted thereto. 4. The nodul e and receptacl e
system of Claim3 wherein the 20 door is hinged adjacent the top
surface o0f the receptacle housi ng. ' 5. The transceiver
nodul e and receptacle assenbly of daint— 1 including:

t he transcei ver nodul e housi ng having a netallized.groundi ng 25 portion
to conme in contact with r ugﬁing means of t

transcei ver receptacle Tn ordér to

—
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transcei ver nodule to the receptacle. 6. The transceiver
modul e and receptacle assenbly of daim 5 wherein the transceiver
nodul e external surface is netallized 5 and upon insertion within the
receptacle, the netallized transceiver_@%dule housi ng abuts against the
ground surface protruding within the receptacle chanber in order to
ground t he JEEEQE}C iqkr nodul e to the receptacle. 7.

The transcei ver Ie” a receptacle assenbly of aim 10 1 wherein
the | atching neans includes rel ease |evers attached to t he sides of
the transcei ver nodul e housi ng | at ching to the I nterior surface
of the receptacle. : The transcei ver - nodul e and receptacl e

assenbly of Claim 1 ifncluding a trg gl ver connector attached to
<88 9. The

8 mhere}&sthe

t hd 1k




107_Jhe transcei ver nodul e and receptacle assenbly of Claim 20 9
wherein the transceiver nodul e i ncludes an optoel ectronic

subassenbl y. 11. The transceiver nodul e and receptacle of Caim
8 wherein the transceiver connector is an electrical plug
recept acl e. 25  12. The transceiver nodule of Claim1l wherein
t he transcei ver nodul e includes an el ectrical
sobﬁssenbly. 13. An optoelectronic transcei ver nodul e for nounting
within

thin a IS SEOUCLIrS WL AR RELSHTaLON! € transceiver modube

ABSTRACT OF THE DISCLOSURE
A robust optoelectronic transceiver module which
is quick, easy, and inexpensive to manufacture. The
transceiver module has a main houéing which consists of
5 a potting box with potting material inserted therein.
In addition, a circuit board is encased by the potting
material. The circuit board has an optical subassembly
mounted thereon. The optical subassembly extends outside
of the potting box through a recess. Correspondingly,
10 a recess cover is provided for forming a liquid tight
seal between the recess cover, the potting box, and the
optical subassembly. The module housing may be pluggable
via release levers having detentes received in apertures
of a receptacle and a pluggable connector of the module
15 mated within the receptacle. The receptacle may include
grounding means such as a ground ciip mounted within the
receptacle and a protective door to limit electromagnetic

emissions.

JFigure 1
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conprising: 5 ° a) a main housing; b) | at ches

ext endi Rg fron1sard“h ,_and C) nmeans for form ng an

el ectrical conne n between sai housi-ng and said
groufided struct u]?“ﬁ M,m c{ T PP t he
mai n housing w t I Imm"! rounded nrr@é AE n%@ in
housi ng i ncluding a i grouttdi ng nenpef fornming the

el ectrical connection. ' 14. The optoel eft| oﬂ%JﬁNameel v efr
nodul e of Claim13 - further conprising: a transceijver
connect or PATENTECLAIMSxi d housing. 15 ‘15§ The optoerecrrdnic
transcei ver nodule of Claim14 wherei n the groundi ng nenber fijurt her
conprises a grounding clip’ attached to said transcei ver connectofr.
16. The optoel ectronic transceiver nodule of Caim15 further

clo_rrpri sing: 201. A tr@énscedVeromedudle exidn@ideptfacle sss@nglsundi ng
oP comprising:
5 a transceiver module housing having a first end and second
\/. end;
a latching means attached adjacent the first end and a

pluggable connector at the second end;

U a receptacle housing defining a chamber; and

10 a.grounding means associated with the receptacle, the

grounding means of the receptacle includes a ground surface.

protruding within the chamber.

2. The transceiver module and receptacle assembly of Claim

—

1 wherein the ground surface is attached to an arm which is

S molded within the receptacle housing.

ii; The transceiver module and receptacle assembly of Claim
o 1 wheréein the receptacle housing includes a first end having a
U protective dooxr moﬁnted'thereto.
:i: The module and receptacle system of c1aim_§‘wherein the
20 door is hinged adjacent the top surface of ﬁhe receptacle
housing.
5. The tranéceiver module and receptacle assembly of Claim

———

1 including:
the transceiver module housing having a metallized grounding

25 portion to come in contact with the grounding means of the



17. The optoelectronlc transcei ver nodule of C aim 13, wher ei n sai d
el ectriccal connection—+formng-neans consists of at ore—-ab
18REP{F’I\MTO

trarnscei ver nDduIe

conductively conne Bid to sai d housing.
form ng neans furt

(ﬂﬂ 'wmm,”m wherei n said [ellectri cal Cgﬂﬁﬁtcf?gunc
of| t|heO dr SAN A9 or

—

havi ng said tab extendlng theré?rdn1and.42- bei ng {cgnducti vel y copné¢ct ed
to sai d housi ng. ~19. A system for providi ng statrc—disehalge or
el ectromagneti c shielding, said system conprising: a netalfic
chassis at ground potential; and a transcei ver nodul e nounted to

sai d Cha§§§pﬁﬁgmvgfE;eceptacle in order to prov1de grounding of the

10

20

2s

transceiver module to the receptacle.

6. The transceiver module and receptacle assembly 6f Claim

e

5 wherein the transceiver module external surface is metallized

.and upon insertion within the receptacle, the metallized

transceiver module housing abuts against the ground surface

protrxuding within the rébeptacle chamber in order to ground the

transceiver module to the receptacle.

7. The transcei&er m§dule'and receptacle assembly of Claim
1 wherein the latching means includes release levers attached to
the sides of the transceiver module housing and latching to the
interior surface of the receptacle.

8. The transceiver module and receptacle éssembly of Claim
l_including-a transceiver connector attéched to the first end of

the transceiver module housing.

9. The transceiver module and receptacle assembly of Claim

—

_E_wherein the transceiver connector is a fiber optic plug

receptacle.
10. The transceiver module and receptacle assembly of Claim
9 wherein the transceiver module includes an optoelectronic

—

subassembly.

11. The transceiver module and receptacle of Claim §

. Ao
———

wherein the transceiver connector is an electrical plug

receptacle.

12. The transceiver module of Claim 11 wherein the



gr oundi ng cI|p electrlcally connected to said chassis and a '~ connector

recept acl e havi

modul e to said met allic chas ;ain el ectrical path f@PLACEMEﬂ%%B
transcei ver
for a pre- grounaemmcﬂmj! \‘Eﬂ
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transceiver module includes an electrical subassembly.

13. An optoelectronic transceiver module for mounting within a

grounded structure, said optoelectronic transceiver module
comprising: |

a) a main housing;

b) latches extendiné-from said housing; and

c) means for forming an electrical connection between said

housing and said grounded structure prior to the

complete mounting of the main housing within the

grounded structure, the main housing including a

grounding member forming the electrical connection.

jﬁf The qptoelectronic transceiver module of Claim_li
further comprising:
a transceiver connector attached to said housing.
;li; The optoelectronic traﬁsceiver module of'Claim_B{

wherein the grounding member further comprises a grounding clip

attached to said transceiver connector.

1§; The optoelectronic transceiver module of Claim 15
further comprising:

at least one tab extending from said grouﬁding clip.

lz: The optoelectronic transceiver module of Claim_iz,
wherein said electrical connection forming means consists of at
least one tab conductively connected to said housing.

18. The optoelectronic transceiver module of Claim 17,

wherein said electrical connection forming means further consists
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N

[ - -

of the grounding.member having said tab extending therefrom and

being conductively connected to said housing.

19. A system for providing static discharge or

electromagnetic shieldihg, said system comprising:
a metallic chassis at ground potential; and
a transceiver module mounted to said chassis having a

grounding clip electrically connected to said chassis and a

connector receptacle having latches wherein upon mating of the

——

transceiver module to said metallic chassis an electrical path

from said transceiver module to said chassis via said grounding

clip provideé for a pre-groundéd transceiver module.
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