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SPECIFICATION
IITLE
"MULTI-PORT PLUGGABLE TRANSCEIVER (MPPT)"

This application incorporates by reference U. S. Patent Application Serial No.
09/160,816 filed on September 25, 1998, and U. S. Patent No. 5,879,173.

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to an improved pluggable electronic module
configured to connect and/or convert data signals from a first serial transmission medium
to a second serial transmission medium. A preferred embodiment of the invention is
related to a GigaBit Interface Converter (GBIC) as defined by the GBIC specification
(Small Form Factor document number: SFF-8053, revision 5.1a), the teaching of which
is incorporated herein by reference. Specifically, the preferred embodiment includes an
interface converter module having four optical sub-assemblies, thus forming the multi-
port pluggable transceiver. However, the improvements disclosed in this specification
are applicable to high-speed data communication modules other than GBICs as. well.

Discussion of the Background

The GBIC specification was developed by a group of electronics manufacturers
in order to arrive at a standard small form factor transceiver module for use with a wide
variety of serial transmission media and connectors. The specification defines the -
electronic, electrical, and physical interface of a removable serial transceiver module
designed to operate at Gigabit speeds. A GBIC provides a small form factor pluggable
module which may be inserted and removed from a host or switch chassis without
powering off the receiving socket. The GBIC standard allows a single standard interface
to be changed from a first serial medium to an alternate serial medium by simply
removing a first GBIC module and plugging in a second GBIC having the desired
alternate media interface.

The GBIC form factor defines a module housing which includes a first electrical

connector for connecting the module to a host device or chassis. This first electrical
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connector mates with a standard socket which provides the interface between the host
device printed circuit board and the module. Every GBIC has an identical first connector
such that any GBIC will be accepted by any mating GBIC socket. The opposite end of
the GBIC module includes a media connector, which can be configured to support any
high performance serial technology. These high performance technologies include: 100
Mbyte multi-mode short wave laser without OFC; 100 Mbyte single-mode long-wave
laser with 10 km range; Style 1 intracabinet differential ECL; and Style 2 intracabinet
differential ECL. | . |

The GBIC module itself is designed to slide intd a mountihg slot formed within
the chassis of 2 host device. The mounting slot may include guide rails extending back
from the opening in the chassis wall or faceplate. At the rear of the slot the first electrical
connector of the module engaggé the mating socket which is mounted to a printed circuit
board within the host device. The GBIC specification requires two guide tabs to be
integrated with the electrical connector. As the connector is mated with the socket, the
guide tabs of the connector engage similar structures integr_ally formed with the socket.
The guide tabs are to be connected to circuit ground on both the host and the GBIC. The

guide tabs engage before any of the contact pins within the connector and provide for

 static discharge prior to supplying voltage to the module. When the GBIC is fully

inserted in this manner, and the connector fully mated with the socket, only the media
connector extends .beyond the host device chassis faceplate. |

Thé GBIC specification document only provides for a single transmit function
and a single receivc'ﬁm_c_tion. For example, the optical GBIC at the media connector end
accepts a duplex SC optical connector having one ferrule for transmitting data and one
ferrule for receiving data. As the desire for increased bandwith continues, increasing’
density of media connectors is also desired. Therefore,. it is an object of this invention

to provide an interface converter module having multiple optical ports.

In light of the related art as described above, one of the main objectives of the

present invention is to provide an improved small form factor interface module for
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exchanging data signai§ between a first transmission medium and a second transmission
medium.

A further object of the present invention is to provide an improved small form

- factor interface module configured to operate at speeds in excess of 1 Giga-Bit per

second.

Yet another object of the present invention is to provide a high density optical
transceiver module.

Still another object of the present invention is to provide a multi-port pluggable
transceiver. '

Another objective of the present invention is to provide an improved interface
modiile to prevent spurious electromagnetic emissions from leaking from the module.

'Another objective of the present invention is to provide an improved interface
module having a die cast metal outer housing including a ribbon style connector housing
integrally formed therewith.

~Another objective of the present invention is to provide an improved interface

" module having a die cast metal outer housing including detachable insulated latch

" members for releasably engaging a host device socket.

" Another objective of the present invention is to provide and improved interface

" module having a die cast metal outer housing with an integrally cast electrical connector,

including guide tabs electrically connected to the circuit ground of the module and
configured to engage similar ground structures within a host device socket.
~ A further objective of thé present invention is to provide an improved GBIC-like

'module having a media connector incorporated with the GBIC-like housing and

integrally formed therewith in order to provide an inexpensive, easily assembled module.

Another object of the present invention is to provide an interface module having
more than two optical receptacles or ports.

It is a further object of the present invention to provide an interface module
having two LC duplex optical receptacles incorporated as the media connector formed
with the module housing.

| It is another object of the invention to provide each LC duplex optical receptacle
with a TOSA and a ROSA.
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It is a further object of the invention to provide a means for keying the GBIC
module to the GBIC receptacle so as to differentiate between a GBIC having one
transceiver and a GBIC having two transceivers. - = |

- All of these 'ql?jectives, as well as others that w1ll become apparent upon reading
the detailed description of the presently preferred emfbd;:iiment of the invention, are met
by the Multi-Port Pluggable Transceiver (MPPT) h#ei_h disclosed.

The present invention provides a small form fa;:ior, multi-port, high speed serial
interface module. -Thc module is configured to slide int_d a corresponding slot within the
host device chassis Wﬁere, at the rear of the mounting :sl'ot, a first connector engages the

host socket. A latching mechanism may be provided to secure the module housing to the

- host chassis when properly inserted therein. It is desirable to have a large degree of

interchangeability in:such modules, therefore across: any produc_:t grouping of such
modules, it is prefefre‘d that the first connector be id#htical between all modules within
the product group, thus allowing any particular module of the group to be inserted into
any corresponding host socket. It is also preferred that the first connector include
sequential mating contacts such that when the module 1s inserted into a corresponding

host socket, certain signals are connected in a pre;d_eﬁned staggered sequence. By

. properly sequencing the .power and grounding connections the module may be “Hot

Pluggable” in that the module may be inserted into and removed from a host socket
without removing power to the host device. Once connécted, the first connector allows
data signals to be transferred from the host device to the interface module. .

The preferred embodiment of the invention is to implement a remote mounted
media connector on a standard GBIC-like module according the GBIC specification.

However, it should be clear that the novel aspects of the present invention may be applied

 to interface modules having different form factors, and the scope of the present invention

should not be limited to GBIC modules only.

- In a preferred embodiment, the module is fofrnéd of a two piece die cast metal

- housing including a base member and a cover. In this embodiment the host connector,

typically a D-Shell ribbon style connector, is integrall_y cast with the base member. The
cover is also cast metal, such that when the module is assembled, the host end of the

module is entirely enclosed in metal by the metal base member, cover, and D-Shell

-4-




» WO 00/77551 . PCT/US00/16108

- 10

15

20

25

30

connector, thereby effé&ti\rely blocking all spurious enissions from the host end of the
module.

- A printed circuit board is mounted within the module housing. The various
contact elements of the first electrical connector are connected to conductive traces on
the printed circuit board, and thus serial data signals may be transferred between the host
device and the module. The printed circuit board includes electronic components
necessary to transfer data signals between the copper transmission medium of the host
device to the transmission medium connected to the output side of the module. These
electronic components may include passive components such as capacitors and resistors
for those situations when the module is merely passing the signals from the host device
to the output medium without materially changing the signals, or they may include more
active components for those cases where the data signals must be materially altered
before being broadcast on the output medium.

In a further preferred embodiment, a portion of the printed circuit board extends
through the cast metal D-Shell connector. The portion of the printed circuit board
extending into the D-Shell includes a plurality of contact fingers adhered thereto, thereby
forming a contact support beam within the metal D-Shell forming a ribbon style
connector.

The module housing includes a dual LC duplex transceiver optical receptacle
positioned within the module. Each transceiver of the LC duplex optical receptacle
having a TOSA and a ROSA.

- BRIEF DESC \ D

A more complete appreciation of the invention and many of the attendant
advantages thereof will be readily obtained as the same becomes better understood by
reference to the following detailed description when considered in connection with the
accompanying drawings, wherein:

Figure 1 is an isometric exploded view of a related art interface module;

Figures 2A, 2B, 2C, and 2D, are perspective, top, front, and side views of a first
embodiment of the interface module of the invention containing two LC duplex fiber

optic connectors;
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Figure 3 is an isometric exploded view of the embodiment of the interface module
of Figures 2A-2D;

Figure 4 is a perspective view of the LC duplex transceiver module, as shown in
Figures 2 and 3, a receptacle for receiving the ﬁansceiver module, and a circuit card
connector; and

Figure 5 is a side view of a fiber optic LC connector of the related art.

SENTL FE E

Referring now to the draWings, wherein like reference numerals designate

identical or corresponding parts throughout the several views, and more particularly to

. Figures 2, 3, and 4. However, first, the invention will be better understood after a

discussion of related material as shown in Figure 1. Figure 1 discloses an exploded

- isometric view of an interface converter module 500. Generally, the module 500
. converts electrical signals to or from optoelectronic signals and is compliant with the

- GBIC specification. The module 500 includes a cover 504, a printed circuit board 516

and a base 502. At the first end of the module 506 on the base is an integrally formed
connector 510 for connecting with a host device. The connector includes a D-shaped
shroud 508 for receiving the contact beam 511 of the pﬁnted circuit board 516. The
contact beam 511 includes contact traces 512 that are inserted within the shroud 508 in

order to form a pluggable male ribbon style connector 510. The base 502 is formed of

-a die-cast metal and the connector 510 is also formed of one piece with the base 502 of

the die-cast metal. The printed circuit board also includes guide tabs 515 which are
inserted into apertures 513 of the base 502. A contact beam 511 is located at the first end
545 of the printed circuit board. |
At the second end 546 of the printed circuit board is located a first optical
subéssembly 534 and a second optical subassembly 535. The first optical subassembly
534 is a transmitting optical subassembly (TOSA) which can be a VCSEL. However,
any type of optical transmitting device may be used including an LED or other surface
emitting laser. The second optical subassembly 535 is a receiving optical subassembly

(ROSA) which can be a photo diode. However, any type of optical receiving material
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‘may be used. The optlcal subassemblies 534, 535 are mbﬁtﬁed at the second end 546 of
the printed circuit board 516 and are electrically connected to the circuitry and
¢omponents on the printed circuit board 516 and provide for the conversion of signals as
discussed above for the Giga-Bit Converter specification. Protruding from the optical
subassembly 534, 535, are ferrule recéiving barrels 536, 537, respectively. |

The second end 546 of the printed circuit board 516 is mounted within the second
end 505 of the base 502. The second end 505 of the base 502 includes a receptacle
opening 526 that forms an SC duplex receptacle. The standardized SC duplex opening
526 includes a pair of rectangular shaped openings, polarizing slots 527 and a center wall

| 530a to separate the pair of receptacle openings. The cover 504 at the second end 507

" includes center wall 530b which mounts on top of wall 530a of the base 502 in order to

coinpletely separate the pair of optical receptacles.
" A first optical subassembly mounting half 550 is provided for orienting and

~ securing the optical subassemblies 534, 535 within the module 500. The first optical

subassembly mounting half 550 mates with a second optical subassembly mounting half
551 in order to capture therein the pair of optical subassemblies 534, 535. Each
mounting half 550,' 551 includes a throughport half 560a, 560b, 561a, and 561b. Ina

~ preferred embodiment the throughport 560a of the second mounting half 551 includes a

pair of latch arms 570, 571 protruding therefrom. Alternatively the first mounting half
550 includes a pair of latch arms, 572, 573 protruding adjaéent the throughport 561b.
Each mounting half throughport 560a, 5605 and 561a, 561b include hexagdnal shaped
locating walls 575. The l'oca'iting walls 575 mate with the groove 541, 542 of the optical
} sub%seﬁbly 534, 535. Therefore upb'n assembly of the mounting half 550, 551 the
hexagonal shaped walls 575 will align with the grooves 541, 542 of the optical
subassembly 534, 535 in order to position the optical subassemblies within the mounting
halves 550, 551. The mounting halves mate together in order that the latch arms 570, 571
are centered adjacent the tliroughport 560a, 560b and also are laterally positioned
adjacent the latch arms 572, 573 which are axially centered to the throughports 561a,
561b. The mdunting halves 550, 551 can be formed of an insulating material such as a
polymef material, for example, LCP that will insulate the optical subassemblies from the
conductive base 502 and cover 504. The optical subassemblies 534, 535 may be formed
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of conductive material or portions thereof may be conductive and the electrical isolation

of the optical subasseniblies from the conductive: housix{g of the module is necessary in

~ order to reduce electromagneuc interference and/or electromagnetlc radiation..

The mountmg halves 550, 551 also include s1de protrusmns 576a, 576b.and 577a
and 577b. When the mountmg halves 550, 551 are Jomed together a side protrusion

557a,577bis fo_rme_gli_-that runs along the majority of the height of the complete mounting:
member at a side adjaq’é.nt the throughport 561a, 561b, and a side protrusion 576a, 576b-
that runs along the majc_ir_ity of the height of the mounf_ciﬁg member adjacent throughport

560a, 560b. The side.protrusion 576a, 576b is received m slot 516 of the base 502 when
the printed circuit board 516 and the mounting members 550, 551 are mounted within the

base 502.
The module 500 is assembled accordmg to the followmg steps The first optical

assembly mounting half 550 is mounted within the second end 505 of the base 502
having side protrusion 576b aligned within slot 516 and side wall 577b aligned in a slot:

on the wall opposite s_lcj)t 516. The printed circuit boa_lfd 516 is oriented above the base
502 and the first end 545 of the printed circuit board 1s mounted within the base by
inserting guide tabs 515within apertures 513 and sin_iﬁl__téneously sliding contact beam-
511 within the D-shaped' shell 508. The secpﬁd end .,546. of the printed circuit board is

then lowered into the base 502 so that the optical subasscmblies, 534, 535 are mounted

onto the first mbunting half 550 so that the hexagonal walls 575 align with grooves 541,
542. The second optical subassembly mounting half 551 is then mounted within the base

502 and aligned with the first mounting half 550 in order to capture the optical.

subassemblies 534, 535: within the throughports 560a, 561b and 561a, 561b by.aligning
the hexagonal walls _o_f the second mounting half 551 fo the grooves 541, 542 of the
optical subassemblies 534, 535. Release lever arms 5_3.3 are then mounted onto the base.
The cover 540 is then placed onto the base 502 and 2 se’;:'pﬁng member is inserted in the-
aperture 580, through the printed circﬁit board and into 'ai_)erture 581 in the base 502. By
tightening the securement member the cover is secured to the base 502 and
simultaneously secures the mounting halves 550, 55 l: Qiﬁﬁn.the housing to secure the

optical subassemblies within the; module and also secure the release lever arms 533 to the

- module. Therefore, it can be understood that the interfacc converter module 500 is
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assembled quickly andi"::fi'ﬁ"éipensively with very few coriiiﬁéhents. It may be understood
that the securement of the mounting halves 550, 551 within the module housing via the .
side walls 576a, 576b and 577a, 577b within slots 516 of the base 502 provide for the
optical subassemblies 534, 535 to be centered axially within the openings 526 of the SC
duplex receptacle formed at the second end 505 of the module 500. The hexagonal walls

.575 of the mounting halves 550, 551 act to center the optical subassemblies in the
‘throughports 560a, 560b, and 561a, 561b both in the X, y and z planes. Therefore, an

interface converted is provided for converting optical signals to or from electrical signals
by the insertion of an SC plug into the receptacle opening 526 of the module and such
signals will be transferred through the circuitry of the printed circuit board 516 through

the contact fingers 512 and to or from a host device to which the connector 510 of the

. module 500 is mounted.

Typically, the twenty pins or contacts of the connector 510 of the gigabit interface
converter having a receiver and a transmitter correspond to the following description.

Pin 1 is labeled RX_LOS. The RX_LOS signal is intended as a preliminary indication

to the system in which the GBIC is installed that the link signals are likely to be outside

the required values for proper operation. The host shall provide a 4.7K to 10K ohm
pullup resistor to VDDR. Pin 2 is labeled RGND, which is receiver ground. Pin 3 is

“labeled RGND, which is receiver ground. Pin 4 is labeled MOD_DEF (0), which is
. GBIC module definition and presence, bit 0, 4.7K to 10K Ohm pullup resistor to VDDT

on host. Pin 5 is labeled MOD_DEF(1), which is GBIC module definition and presence,
bit 1 4.7K to 10K Ohm pullup resistor to VDDT on host. Pin 6 is labeled MOD_DEF
(2); which is GBIC module definition and presence, bit 2 4.7K to 10K Ohm pullup
resistor to VDDT on host. Pin 7 is labeled TX_DISABLE, which is active high logic
1input which disables the optical output. This signal is driven by the host. This pin is
internally pulled up to VDDT through a 10K ohm resistor for short wavelength and a
4.7K ohm resistor for long wavelength. Pin 8 is labeled TGND, which is transmitter
ground. Pin 9 is labeled TGND, which is transmitter ground. Pin 10 is labeled
TX_FAULT, which is active high signal. A TX_FAULT is defined as the failure of the
optical output of the GBIC and it is internally latched. The host shall provide a 4.7K to
10K ohm pullup resistor to VDDT. Pin 11 is labeled RGND, which is receiver ground.
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Pin 12 is labeled -RX_DAT, which is receiver data inverted differential output. Pin 13
is labeled +RX_DAT, which is receiver data non-inverted differential output. Pin 14 is
labeled RGND, which is receiver ground. Pin 15 is la_beled VDDR, which is a +5V

- supply for receiver section. - Pin 16 is labeled VDDT, which is a +5V supply for

transmitter section. Pin 17 is labeled TGND, which is transmitter ground. Pin 18 is
labeled +TX_DAT, which is transmitter data non-inverted differential output. Pin 19 is -
labeled —-TX_DAT, which is fransmitter data'inverted: differential output. Pin 20 is
labeled TGND, which is transmitter ground.

Recently, optical connectors have been made available that are much smaller in
diameter and allow for twice the density as would be possible in a traditionﬁl GBIC.
Traditionally, the optical connector ferrule had a diameter of 2.5mm. Now, optical
connector ferrules can be produced which have a diameter of 1.25mm, and
corres;}ondingly reduced size housings. For example, the LC connector is produced by :
Lucent Technologies and is incorporated into the LC connector family for both single
mode and muiti mode fiber type. Figure 5 is a side view of the fiber optic LC connector
900 having the fiber optic connector ferrule 901 which is métable with a LC receptacle.
The LC connector family of products include connectors and adapters, which include
duplex connectors and housings.

However, transceivers that accept LC connectors are not readily available. An
embodiment of Applicant’s invention is shown in Figures 2 and 3. Applicant has
developed a novel and improved packaging of four optical subassemblies of the LC-type
into a module 600 having outer dimensions similar to those of the standard GBIC
specification document such as the module 500, as shown in Figure 1. Thus, the multi- .
port pluggable transceiver (MPPT) 600 shown in Figures 2 and 3 provides nearly twice
the data-flow rate as the related art GBIC module 500. The doubling of the data transfer
flow rate is a goal which has only'how been met by the present invention.

Figure 2A is a perspective view of an embodiment of the invention. Figure 2B
is a top view of the embodiment. Figure 2C is a front or connector end view of the
embodiment. Figure 2D is a side view of the embodiment. Figure 3 is an exploded
isometric view of the embodiment of the interface converter MPPT module 600. .

Generally, the MPPT module 600 differs from the previous discussed module which also
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converts electrical s1gnhls to or from optoelectronic sigl;':i'{;l:;because the MPPT module
600 accepts a larger number of inputs/outputs. The module 600 includes a cover 604, a
printed circuit board 616 and a base 602. At the first end of the module 606 on the base
is an integrally formed connector 610 for connecting with a host device. As previously

discussed, this connector includes a D-shaped shroud 608 for receiving the contact beam

" 611 of the printed circuit board 616. The contact beam 611 includes contact traces 612 .
- that are inserted within the shroud 608 in order to form a pluggable male ribbon style

connector 610. Figure 3 shows ten of the contact traces or contact fingers 612 and an
equal number of contact traces are formed on the underside of the contact beam 611. As
discussed above, the base 602, in a preferred embodiment, is formed of a die-cast metal
and the connector 610 is also formed of one piece with the base 602 of the die-cast metal.

As discussed above, the printed circuit board also dispenses with guide tabs 515 of

" module 500 which were formerly inserted into apertures 513 of the base 502. A contact
" beam 611 is located at the first end 645 of the printed circuit board.
15

The interface converter module or multi-port pluggable transceiver (MPPT) 600
of the present invention is similar to the device 500 disclosed in Figure 1-except for the
substitution of the single transceiver set or module, as shown in Figure 1, for the dual
transceiver set comprising four optical sub-assemblies, as shown in Figure 3. However,
in a preferred embodiment the contact beam 611 has the same number of contact traces
as the contact beam 511 of the previous device. To accommodate the electrical |

connections of the increased number of optical sub-assemblies only a select few of the

‘functions of the GBIC module 500 inputs/outputs will be included so that the contact

beam 611 will have only twenty contact traces. Alternate embodiments of the present
invention having some or all of the functions of the device discussed above for Figure
1 may be incorporated into the present MPPT by utilizing a 40 contact connector.
Thus, the MPPT module 600 will be able to utilize the existing rail system as
disclosed in the GBIC standard with minor modifications. The modified rail system for

- the multi-port pluggable transceiver (MPPT) module 600 will have a narrower guide rib

681 as shown in the detailed view of Figure 4. The multi-port pluggable transceiver 600
has a narrower slot 682. Therefore, a new style multi-port pluggable transceiver 600 will

-11-



10

15

20

25

30

WO 00/77551 » PCT/US00/16108

~.not insert into the existing rail assembly that conforms to the GBIC standard: The male

. ribbon style connector receptacle (690 in Figure 4) may- be used without modifications.

The modification to the rail assembly 680 is desirabie to prevent the possibility
of the new MPPT module 600 from being plugged'illtq receptacles which are in the field

" today. The new 'MPPT module 600 will have a"dif;ferent'conﬁguration of electrical

signals on contacts 61__2" and thus is incompatible with"elder systems. This method of
“keying” the rail sys:tem'will ensure that the new-"MPPT module 600 will not be
accidentally inserted into existing single port or transcelver GBIC hubs, switches, and
routers manufactured for a standard GBIC 500.

In order to prevent the older style single transcelver GBIC modules 500 from

“being accidentally plugged into the new-dual transcelver receptacle, the rail system has
“an additional feature bullt in which acts to prevent the old style one transceiver GBIC .

modules 500 from matmg with the modified rail system. An additional rib 683 is raised
on the guide rail assembly 680 which engages slot 684 on the MPPT 600. Slot 684 may
be created by machining or by modification of the die casting tool. Guide tabs have been -

. omitted in the new multi-port pluggable transceiver 600. In the MPPT module 600, slot

684 is slidingly engaged by rib 683 on the modified guide rail assembly 680. Because
the older style single transceiver GBICs do not have this slot, the older style single
transceiver GBIC as in module 500 cannot be accidentally plugged into the new multi-
port pluggable transceiver receptacle comprised of rail aésembly 680 and rib 683. The
MPPT 600 still provides for hot plugging as discussed below in the absence of a guide
tab. - _ _ ' '

The inclusion of two duplex ports requires the input/output signals to the MPPT
module 600 to be reconfigured. The availability of - ten pins or contact traces per
transceiver provides adequate capacity to achieve a reliable robust electrical interface.
Ten pins also accommodates enough control and status lines to provide the host system

adequate control and sensing capability. In the preferred embodiment, each port of the

. MPPT 600 will have the following signals: 1) transnlitter power supply; 2) transmit data

(+) input; 3) transmit data (-) input; 4) transmit disable input; 5) transmitter signal
groimd; 6) receiver power supply; 7) receive data (+) efutput; 8) receive data (-) output;

9) signal detect output; and 10) receiver signal ground.
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The second transceiver ofthe MPPT GBIC 600 also has tli¢ same number and type of
signals to bring the total number of signals up to twenty.

Hot pluggability is still achieved even though the guide tab ground contacts 515
are eliminated. The electrical contacts on beam 611 are sequenced or staggered so as to
connect grounds first, power second, and all remaining signals third. This is done by
setting back from the edge of the end beam 611 the power traces 612b. The ground
traces 612a extend all the way to the edge of beam 611 or may be separated by a small
first distance from the edge of the beam 611. The signal traces 612c are set back or offset
by a third distance which is even further from the edge of the beam 611 than the power
traces 612b which are set back by a second distance.

At the second end 646 of the printed circuit board is located a first optical device
634, a second optical device 635, a third optical device 636, and a fourth optical device
637. The optical devices 634, 635, 636, and 637, attach to the printed circuit board 616
along an edge 617. In a preferred embodiment the first and third optical devices 634, 636
are transmitting optical devices which may be a VCSEL. However, any type of optical
transmitting device may be used including an LED or an edge emitting laser. In a
preferred embodiment the second and fourth optical devices 635, 637 are receiving
optical devices which include a photo diode. The optical devices 634, 635, 636, 637 are

mounted at the second end 646 of the printed circuit board 616 and are electrically

. connected to the circuitry and components on the printed circuit board 616. Attached and

aligned to the optical devices 634, 635, 636, 637, are ferrule receiving barrels 638, 639,
640, 641, respectively. A receiving optical device coupled to a ferrule receiving barrel
forms aROSA. A transmitting optical device coupled to a ferrule receiving barrel forms
a TOSA. _

The second end 646 of the printed circuit board 616 is mounted within the second
end 605 of the base 602. The second end 605 of the base 602 includes a receptacle
opening 626. A ledge 627 is formed at the second end 646 of the base 602 for receiving
a dual LC duplex receptacle 650.. A conductive transceiver cover 670 is shown, which
covers the optical subassemblies and completely separates each optical subassembly from

one another with wall-like structures 700 thus reducing EMI/RFI. The conductive
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~ transceiver cover 670 can be formed of a die cast metallic material or it can be formed

of a polymer, where a surface of the polymer is metaliizt_a‘d. .

The MPPT module 600 is assembled according: fo the following steps. Optical
devices 634, 635, 636, and 637, are attached to respec_ti.vg: ferrule receiving barrels 638,
639, 640,and 641, by way of laser spot welding. Theyf.éré then soldered to cifrcuit board

616. The printed circui_f board 616 is oriented above the :'base 602 and the first end 645

of the printed citcuit board is mounted within the baéé'by sliding contact beam 611
within the D-shaped shell 608. The second end 646 of the printed circuit board is then
lowered into the base 602. The dual LC duplex recepta¢ie 650 is positioned onto ledge

627 of the base 602 so as to receive the ferrule receiving _Bérrels 638, 639, 640, and 641.

As such, the ferrule recefving barrels 638, 639, 640, and 64}1 , protrude into the LC duplex
receptacle 650. The traﬁsceiver cover 670 is placed over.ﬂlé optical subassemblies so as
to completely separate each optical subassembly frombn# another. Release lever arms
633, 633 are then mounted onto the base 602. The'releés:é lever arms 633 are the same
as the release lever arms 533. The cover 604 is then placed onto the base 602 and a
securing member is inserted in the aperture 607, through the slot 614 of the printed
circuit board 616 and into aperture 609 in the base 602. By tightening the securement
member 605 the cover 604 is secured to the base 602 and simultanebusly secures the
transceiver cover 670 and the LC duplex receptacle 650 within the housing to secure the
optical subassemblies within the module and also secure the release lever arms 633 to the
module. In the preferred embodiment, securement membér 605 is a self tapping screw.

Figure 4 is an exploded perspective view shoWing the multi-port pluggable
transceiver 600, a guide rail assembly 680 for receiving the transceiver module 600, and
a circuit card connector 690. A receptacle 699 is forméd from the guide rail assembly
680 and the circuit card connector 690. The guide rail asSémbly 680 includes rails 681.
Additionally, the guide rail assembly 680 includes a hiné’_ed, metallic, conductive door
703. The receptacle 699 can also include a faceplate 697. In the field, the circuit card
connector 690 and the guide rail assembly 680 are aﬁéched to the host device. (not
shown). Specifically, the guide rail assembly 680 attaches to the circuit card connector
690. Other embodiments of the invention include the mﬁlti-port pluggable transceiver

or interface converter module 600 having a key which mates with a keyway of the circuit
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card connector 690. ’The key and keyway are 1mportant since the new multi-port
pluggable transceiver 600 having four optical assemblies with twenty trace contacts may
be inserted into an existing GBIC receptacle configured for a GBIC having two optical
subassemblies and twenty trace contacts. In such a situation, the host device could be
temporarily or permanently disabled. Thus, the key enables the multi-port pluggable
transceiver 600 to only be connected to a guide rail assembly 680 connected to a circuit
card connector 690 having a kéyway. -The host device having a keyway is electrically
suited to receive the multi-port pluggable transceiver 600. This key/keyway embodiment
is just one example of many possible embodiments. As such, the keyed member could
be the railing 681 of the receptacle 680 and the keyway could be the rail receiving portion
682 of the module 600. This method of keying the receptacle 697 and module 600 is
preferred because mechanical stress associated with attempting to mate mismatched
modules and receptacles causes the stress to be transmitted through the frame of the
module and not through the electrical connector and electronics of the module. However,
keying of the connector or extending the PCB may also be provided.

Furthermore, it should be understood that various changes and modifications to
the presently preferred embodiments described herein will be apparent to those skilled

in the art. For example, in addition to the configuration of the interface module having

- two LC duplex ports, the module may have other high density fiber optic plug receptacles

such as MT-RJ, MT, VF-45, MAC, MACII, MP or other ribbon type fiber optic
connectors. In addition, the present invention may also include a multi-port “copper”
(non-optical) transceiver module. For example, the media end of the module may include

multiple HSSDC or D-B9 connectors and circuitry therefor. - Such changes and

- modifications may be made without departing from the spirit and scope of the present

invention and without diminishing its attendant advantages. It is, therefore, intended that

such changes and modifications be covered by the appended claims.
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CLAIMS -
What is claimed is: ._
1A multi'-ﬁort pluggable transceiver module c_('i___inprising:

a metallic housing including a base member anda cover, the housing having a
first end and a second énd; ‘ - : |

a metallic D-s_h'éll connector shroud attached to the base member at the first end
of the housing; B '

a printed circuit board having a first end and a séébnd end corresponding to the
first and the second e’ri_ds of the housing, the printed circuit board mounted within the
base member and a p@rtion of the first end of the pnnted circuit board extending into the
D-shell connector and h_aving a plurality of contact 'ﬁ'nlgers adhered thereto, thereby
forming a contact support member within the D-shell connector;

a media connector at the second end of the housing including an aperture for

* receiving a media connector therein; and

a cover being secured to the base member to encldse and electromagnetically seal

the module housing, and wherein

the media connector includes two LC duplex optical receptacles.

2. The milltionrt pluggable transceiver of Claim 1 wherein the two LC duplex.
optical receptacles have four optical devices mounted adjacent the second end and

connected to the second end of the printed circnit board.

3. The multi-port pluggable transceiver of Claim 2 wherein the media connector
is formed by the base and cover wherein upon 'mounting on the cover to the base a

receptacle aperture is formed to receive a media connector therein.

4. The multi-port pluggable transceiver of Claim 2 wherein the housing includes
flexible latching members associated with a longitudinél side of the housing wherein the
latching members are configured to engage cooperating locking structures formed on a

host device and releasably secure the module within the host device receptacle.
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5. The multi-péli"':f iﬁluggable transceiver module 6f Claim 2 wherein the contact
fingers include ground contact fingers, power contact fingers, and signal contact fingers,
wherein an end of each of the ground contact fingers is located a first distance away from
an edge of the first end of the printed circuit card, and wherein an end of each of the
power contact fingers is located a second distance away from the edge of the first end of
the printed circuit card, and wherein an end of each of the signal contact fingers is located
a third distance away from the edge of the first end of the printed circuit card, and

- wherein the second distance is greater than the first distance, and wherein the third

distance is greater than the second distance.

6. A multi-port pluggable transceiver module comprising:

a housing including a base member and a cover, the housing having a first end
and a second end;

a connector at the first end of the housing;

a printed circuit board having a first end and a second end corresponding to the
first and the second ends of the housing, the printed circuit board mounted within the
base member;

a media connector at the second end of the housing including an aperture for
receiving a media connector therein; .

a pair of transceivers connected to the printed circuit board and located
substantially adjacent to the media connector; and

a cover being secured to the base member.

7. The multi-port pluggable transceiver of Claim 6 wherein the printed circuit

board has contacts arranged to allow for hot plugging.

8. The multi-port pluggable transceiver of Claim 6 wherein the pair of

transceivers are optical devices.

9. A multi-port pluggable transceiver module and receptacle assembly

comprising:
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a transceiver module housing having a first end, a second end and an electrically

" conductive outside surface;

a circuit board mounted: within ‘the housing and four optical subassemblies .

electrically connected to the circuit board adjacent said first end;

two fiber optic LC duplex receptacles at the first 5¢nd; 3

a pair of latch levers attached adjacent the first end and a pluggable male ribbon
style electrical connector at the second end connected to said circuit board and protruding

from said housing for quickly installing and replacing said module to or from a circuit

card assembly and the male ribbon style connector having at least a pair of metallic -

fingers extending from said housing on opposed sides of an insulator; and
a receptacle housing including a first end having a metallic conductive door

mounted at the first end for receiving the module therethrough and opposed thereto a

second end, the second end including a circuit card connector having signal contacts .

mating with the male ribbon sty1e connector of the module, wherein upon mating of the
ribbon style connector of the module with the circuit card connector of the receptacle a

majority of the module is received within the receptacle.

10. The module and receptacle assembly of Claim 9-wherein the door is hinged -

adjacent the top surface of the receptacle housing wherein upon insertion of the module

within the receptacle the door is opened and provides an effective open aperture at the -

first end of the receptacl'e and the electrically conductive outside surface of the module
includes a portion of the first end of the module for reducing the effective open aperture
when the first end is mounted within the open aperture ‘wherein the electrically

conductive portion is electrically connected to a ground tab of the receptacle in order to -

reduce electromagnetic interference and to provide for an FCC compliant module.

11, The transceiver module and receptacle assembly of Claim 9 wherein the

transceiver module includes an external surface that is metallized and upon insertion .

within the receptacle, the metallized transceiver module housing abuts against the ground
tab protruding within the receptacle chamber in order to ground the transceiver module
to the receptacle in order to provide for the harmless dissipation of static charge.

T e
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12. The transcelver module and receptacle assembly of Claim 9 wherein the pair
of latch levers are attached to the sides of the transceiver module housing and latching

to the interior surface of the receptacle.

13. A transceiver module and receptacle assembly of Claim 9 wherein a circuit

“card connector is provided which includes contacts arranged to allow for hot plugging

and dissipation of static charge.

14. A multi-port pluggable transceiver module and receptacle assembly
comprising:
| a transceiver module housing having a keyway;

a circuit board mounted within the housing and four optical sub-assemblies
electrically connected to the circuit board; and |

a dual fiber optic LC duplex receptacle connected to the transceiver module
housing;

a receptacle housing configured to receive the transceiver module, the receptacle
housing including a key, the keyway of the transceiver module housing configured so as

to receive the key of the receptacle housing.

15. The multi-port pluggable transceiver module and receptacle assembly of
Claim 14 wherein the keyway on the transceiver module housing includes a rail receiving
slot which is smaller than a rail receiving slot as specified in a GBIC standard

specification.

16. The multi-port pluggable transceiver module and receptacle assembly of
Claim 15 wherein the key of the receptacle housing includes a rail which is thinner than

a rail as specified in the GBIC standard specification.

17. The multi-port pluggable transceiver module and receptacle assembly of

Claim 14 wherein the key on the transceiver module housing includes a rib receiving slot.

A
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18. The multi-port pluggable transceiver module and receptacle assembly of
Claim 17 wherein the key of the receptacle housing includes a rib which is insertable into

the rib receiving slot of the transceiver module housing.

Ll
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