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-1- SMALL FOOTPRI NT OPTOELECTRONI C TRANSCEI VER W TH LASER Backgr@hhnAﬁfcnﬂ%:j
~ Imvention The present invention relates to optoelectronic interface
~Systens and nore particularly to an optoelectronic transceiver with a
| aser di ode package. An optoel ectronic transceiver having a small footprint
I's generally known as a 1 x 9 package. Such transceivers are used in
desktop Fiber Distributed Data Interface (FDDI) applications. The

transcei vers having a common footprint are used for Low Cost Fi ber Physi cal
Layer Medi um Dependent (LCF-PMD) FDDI protirets such as workstations and
personal conputers. An LCFPVMD FDDI proposed draft is being devel oped by
the Anerican National Standards Institute (ANSI) X3T9.5 Task G oup. Such
transcei vers interconnect with duplex SC style connectors and interface
directly with FDDI integrated circuit (1C chip sets. SC fiber optic
connectors are covered by Japanese Industri al Standard C 5973 The FDD

st andard S“pporéﬁaiﬂéﬁgﬂ%iﬁtﬁ24 )¢ BN 3 7 gxsgmd. Such
transceivers are conpatible wft Sonet and Fi ber Channe
Communi cat i on . s conmmonly use LED s (light

The present invention relates to optoelectronic

interface systems and more particularly to an
optoelectronic transceiver with a laser diode package.
An optoelectronic transceiver having a small
footprint is generally known as a 1 x 9 package. Such
' transceivers are used in desktop Fiber Distributed Data
Interfaée (FDDI) applications. The transceivers having
a common footprint are used for Low Cost Fiber Physical
Layer Medium Dependent (LCF-PMD) FDDI products such as
- workstations and personal computers. An LCF-PMD FDDI
'ipropased draft is being developed by the American
"ﬁaﬁional Standards Institute (ANSI) X3T9.5 Task Group.
Sﬁch' transceivers interconnect with duplex SC style
connecfors and interface directly with FDDI integrated
“ecircuit (IC) Chip'sets. SC fiber optic connectors are
covered by Japanese Industrial Standard C 5973. The FDDI
';, tandard supports transmission rates of up to 100
megablts per . second. . Such transcelvers are compatible
.w1th ATM,: Sonet.:and Fiber Channel Communication
;lStandards Such . transcelvers commonly use LED's (light
'”emlttlng dlodes) to transmlt light over optical fibers at
megablt transm1351on,rates These common_transcelver.
packages also require complicated and expensive
assemblies.
. . Accordingly, it is desired that an optoelectronlc
'Ifgﬁ:.transcelver having higher transmission rates and an

{=ie3811y ‘and ;ngxpgn51vely ‘manufactured and assembled

'package be provided.
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emtting diodes) to transmt |ight over optical fibers at negabit

transm ssion rates. These conmopn transcei ver packages also require
Conplicated and expensive assenblies. Accordingly, it is desired that an
opt oel ectroni c transcei ver having higher transm ssion rates and an easily
and i nexpensively manufactured and assenbl ed package be provi ded. - 2-
Summary of the Invention Therefore, it is an object of the present
invention to provide an optoelectronic transceiver having transn ssion
rates as high as 1.5. gigabits per second.-34 is another object of the
present invention to prOV|de an optoelectronlc transcei ver including an
easi |y assenbl eds\int&Pe : : pr obj ect of the present invention
to provide an optoel ecfroni tran celver q? ns_for % ogckin

optical subassenbly w Iﬁ?’ﬁ?f HE hdlstRg2BrC %%C?Pgngggl PEFSHYT Y ES ention

to provide an optoelectronic transceiver having

transmission rates as high as 1.5 gigabits per second.

- It is another object of the present invention to
provide an optoelectronic transceiver including an easily
assembled package.

It is a further object of the present invention to
prdvide an optoelectronic transceiver having a means for
locking an optical subassembly within the housing of the

. transceiver package.

The present invention comprises a housing having a
first end for receiving a fiber optic plug and a second
end for mounting a circuit board. A laser diode package
is mounted in the second end. A plug latch is mounted in
the ‘first end. The plug 1latch is held between a
subassembly.and the housing. The subassembly contains
the laser diode package. The subassembly includes a
first aperture for receiving a mounting pin. The housing
includes a second aperture for receiving the pin'wherein
insertion of the pin through the second aperture locks
the subassembly within the housing.

These and other features of the invention are set
forth below in the following detailed description of the
presently preferred embodiments.

Brief Description of the Drawings

Figure 1 is a perspective view of an optoelectronic
transceiver of the present invention.

Figure 2 is a bottom perspective view of the
optoelectronic transceiver of the present invention.

Figure 3 is an enlarged cut-away view of an
optoelectronic transceiver of the present invention.
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The present invention conprises a housing having a first end for receiving
a fiber optic plug and a second end for nounting a circuit board. A |aser
‘di ode package is nmounted in the second end. A plug latch is nounted in the
first end. The plug latch is held between a subassenbly and the housing.
" The subassenbly contains the |aser diode package. The subassenbly

I ncludes a first aperture for receiving a nounting pin. The housing

i ncludes a second aperture for receiving the pin wherein insertion of the
pin through the second aperture | ocks the Subassenbly within the housing.
These and other features of the invention are set forth below.in the
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Brief Descriptionglsddityd¥ ayt N fidy &akdrs & PamEacly ve view of an
optoel ectronic transcel ver of the present invention., Figure 2 is _a bqQttom

perspective view of tHEl@®del 2ctidni@. t PAAScePIEVAEEORhe VRRYseRE the
nvent i on. Fi gUr&fbd 1ct oAk 8AsEL vaWAE \HiRira 438aREAOFE CTIISE B .

transcei ver of the present invention. .

Figure 6 is a side elevation view of the
optoelectronic transceiver of Figure 4 taken at line 6-6.

Figure 7 is an end view of the optoelectronic
transceiver of Figure 5 taken at line 7-7.

Detailed Description of the Presently Preferred
Embodiments '

A preferred embodiment of the present invention is
best shown in Figures 1-7. Turning to Figure 1, an
optoelectronic transceiver 10 is shown having a housing
20 preferably injection molded of a plastic material such
as reinforced Ultem or Lexan. The housing 20 includes a
first end 40 and a second end 60. The first end 40
includes receptacles 42,44 for receiving fiber optic
connector plugs. In a preferred embodiment, the
receptacles 42,44 will receive an SC duplex plug. The
receptacles 42,44 are specifically dimensioned for
receiving the SC plugs. For example, keying channels
46,48 are provided to ensure that the SC plugs are
inserted properly. Generally, receptacle 42 is for the
‘transmitting plug, and receptacle 44 is for the receiving
plug. The center lines of the receptacles 42,44 are
spaced 12.70 mm from each other in a preferred
embodiment. The overall optoelectrohic transceiver 10 is
25.40 mm X 39.12 mm in a preferred embodiment, and the
housing is 12.0 mm thick. - '

The second end 60 of the transceiver 10 includes a
cover 62 which provides for protection of the active
devices and for shielding purposes. The cover 62
includes retaining tabs 64 and 65 (other tabs éhown in



-3- Figure 4 is a plan view of the optoel ectronic transceiver of Figure 3
taken at line 4-4. Figure 5 is a side elevation view of the optoelectronic
transceiver of Figure 4 taken at line 5-5. Figure 6 is a side elevation
view of the optoelectronic transceiver of Figure 4 taken at |ine 6-6.
Figure 7 is an end view of the optoelectronic transceiver of Figure 5 taken
at line 7-7. Detailed Description of the Presently Preferred Enbodi nents A
preferred enbodi nent of the present invention is best shown in Figures 1-7.
Turning to Figure 1, an optoel ectronic traméceiver 10 i s shown having a
housi ng 20 -preferably injection nolded of a plastic material such as

rei nforced U t emRigurex®).. The housing 20 includes a first end 40 and a

second end 60 The finslaad 40ghREkUdeEEEaR! BElBRedttd (Wey CGET YT
fiber optic connector “plrugs. n a preferre efmoodi nment he
recept acl es 42, 4ophidellecsronie tramgeivarpoipths. pTesent coprentiion.42The are
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is shown. In a preferred embodiment, the second end 60
of the housing 20 includes a rear frame portion 61 which
is integrally molded with the front end 40. The
receptacles 42,44 are included at the first end 40. At
the second end 60 mounted on the frame 61 is a printed
circuit board 63 which is retained within the housing 20
via fingers 70, 71, 72, 73, 74 and 75. The printed
circuit board 63 is secured to the housing 20 via
retention peg 12 engaging slot 14 formed in the printed
circuit board 63. The cover 62 is secured to the housing
20 via tabs 64, 65, 66, 67, 68 and 69. Mounting pins
80,51 protrude from the housing 20 and provide for the
mounting of the transceiver 20 to a motherboard (not
shown) and serve as a pre-established footprint
guideline. Contacts 76 protrude from the printed circuit
board 63 and are also spaced to mount on a motherboard
according to a pre-established footprint. Specifically,
there in one row of nine contacts 76, i.e. a "1 x 9

- package" spaced on 2.54 mm centers on the printed circuit
board 63,20.32 mm from the mounting pins 80,81 of the
optoelectronic transceiver 10.

Turning to Figure 3, a perspective view of the
optoelectronic t:aﬁsceiver 10 is shown having the cover
62 cut-away. Whereas Figure 1 is a perspective view of
the transceiver 10 taken from the first end 40, Figure 3
is a perspective view taken from the second end 60, so
that the réceptacles 42 and 44 are facing'away. - The
housing 20 includes the frame 61 surrounding the second
end 60. Covering the frame 61 is the cover 62. The
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46,48 are provided to ensure that the SC plugs are inserted properly.
Cenerally, receptacle 42 is for the transmtting plug, and receptacle 44 is

‘for the receiving plug. The center lines of the receptacles 42,44 are

spaced 12.70 mm from each other in a preferred enbodi nent. The overal
optoel ectronic transceiver 10 is 25.40 mmx 39.12 mmin a preferred

enbodi nent, and the housing is 12.0 mmthick. The second end 60 of the
transcei ver 10 includes a cover 62 which provides for protection of the
active devices and for shielding purposes:®- The cover 62 includes
retaining tabs 64 and 65 (other tabs shown in -4- Figure 2). Figure 2
shows a bottom pee¥gIed3 i \HesHrel &0 Speofravervid cthe frak=ibder &5, tdfe

D eD. £ Lhow T PLED0 Dy d | Vet 40, 95 e
housi ng 20 incl ubRes the eprintese gbrevdh doawd ci63i.s | Fred albrefiesingsy
with the front efthdifiment]P@he printed circuit board 63 is slid into the
' frame 61 along channels .90 and is supported by fingers
70, 71, 72, 73, 74, and 75. The contacts 76 are mounted
‘in the printed circuit board 63. Any type of electrical
connector could be used to provide for the contacts 76.
Optical subassemblies 83,84 are mounted within the
housing 20. The subassemblies 83,84 include a laser
diode package 86 and a photo diode package 85. In a
preferred embodiment, a TO56 laser diode package and a
TO18 photo diode package is mounted to the optical
subassembly 84. Diode leads 89 exit the rear of the
diode packages 85,86. The diode leads 89 may be attached
to the printed circuit board 63 via surface mount or
through-hole. Such a preferred embodiment has been
tested and provided error free performance to 1.5 Gb/s at
10 dB attenuation with a mean wavelength of 780 nm to 870
nm with transmitted optical power at 0.5 : 1.0 dBm with
sensitivity measurements of -14 dBm, total link jitter of
125 ps and average rise and fall times( T,,T:) of 350 ps.
In a preferred embodiment, circuitry was incorporated
with the laser diode to enhance performance as outlined
in U.S. Patent No. 4,541,685 which is incorporated herein
by reference in its entirety. |
The housing 20 includes a first latch arm 91.and a
second latch arm 92 for mounting the optical
subassemblies 83,84 to the housing 20. The subassembly
83 includes a projection 87 for engaging the first latch
91. A corresponding detente protrudes from optical
subassembly 84 for mating with second latch 92. The
latches 91,92 include an angled head 93 for slidingly
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receptacles 42,44 are included at the first end 40. At the second end 60

- mounted on the frame 61 is a printed circuit board 63 which is retained
within the housing 20 via fingers 70, 71, 72, 73, 74 and 75. The printed
circuit board 63 is secured to the housing 20 via retention peg 12 engagi ng
slot 14 formed in the printed circuit board 63. The cover 62 is secured to
t he housing 20 via tabs 64, 65, 66, 67, 68 and 69. Mounting pins 80,81
protrude fromthe housing 20 and provide for the nounting of the
transceiver 20 to a notherboard (not shown)g-and serve as a
pre-established footprint guideline. Contacts 76 protrude fromthe prlnted

circuit board 63eAgfgBhs @hé%w%d&awm of &h@ﬁ?@ﬁ@@@ié‘na@'ﬁ%ﬁbﬁg to
a pre- establlshed oot pri nt. §E¥%Iflcall there in one row of nine

contacts 76, i.eingertigngafyd e'ugﬁﬁﬁéﬂbﬁﬁ 835 40%R cBheehousinghe20-
printed ci rcwt bpehdifiSerbicr dﬁnﬁuenmxma@s@mnyl B8g, ptﬁé 8RgBdd ofutfgce
opt oel ectroni c transcgej ver, 10. Turnln r ectiyve view of
the optoel ectronP V%i sEP \RFRINPL & iﬁgalﬁa Pﬁe gfr%? Ech Y
Whereas Figure lfbgcingercheecfivet vilagvchf dhetor mw@twé.:ﬁdlﬁkal& ftmemthe
first end 40, F gii8e3ei3n® 7 SPESLE Y BaLSY T HERR TERI" LUBAZEERRT 5 OO
reaching its fully mated position, the latch 91 will
spring back and block the projection 87 so that the
subassembly 83 is secured within the housing 20. In this
way, the assembly of the transceiver 10 is achieved
quickly and easily. ' .
Turning to Figure 4, a plan view of the
optoelectronic transceiver 10 is shown, taken at line 4-4
of Figure 3. The housing 2o'is shown having the first
end 40 and the second end 60. The frame 61 is shown
partially surrounding the transceiver package 10. The
receptacles 42 and 44 are shown at the first end 40. The
printed circuit board 63 is mounted within the second end
60 along channel 90 (See Figure 3) of the frame 61. The
printed circuit board 63 includes space for transmitter
and receiver circuitry. The cover 62 'is shown having the
tabs 64, 65, 66, 67, 68 and 69. The housing 20 includes
the first latch 91 and the second latch 92. In a
preferred embodiment, the latches 91,92 are integrally
molded with the housing 20. The subassemblies 83,84 are
mounted with' the housing 20. Captured' by each
subassembly 83,84 is a plug latch 57,58. In a preferred
embodiment, the plug latch 57,58 receives an SC plug via
latch members 96,97,98 and 99. The plug matches 57,58
~include rear wall 94 which abuts against the subassembly
83,84. The plug latch 57,58 is mounted to subassemblies
83,84 via a friction fit of a rod 11,11 of the
subassembliés 83,84 which are inserted within the ferrule



!

that the receptacles 42 and 44 are faci ng away. The housi ng 20 incl udes
the frame 61 surrounding the second end 60. Covering the frame 61 is the

cover 62. The cover 62 is secured to the frane via the tabs 64, 65, 66
(see Figure 2), 67, 68 and 69. Mounted on the frane 61 is the printed
circuit board 63. In a preferred enbodi nent, the printed circuit . board

63 is slid into the frame 61 al ong channels 90 and i's supported by fingers
70, 71, 72, 73, 74, and 75. The contacts 76 are nounted in the printed
circuit board 63. Any type of electrical cohmector could be used to provide
for the contacts 76. Optical subassenblies 83,84 are mounted within the
housi ng 20. Theecebutre ot eiom 3L GY, 10% | afiche IR Iditode SFaci@ge Be and

a_Dhoto dicde pagkageifbon shisd BRekertad:CRBNLERNto dnChR MRS pde

package and a T hot 0 odé package i s nounte he opti c

subassenbly 84. 8%idteviearR TR, 1 whigh smaagesiidhrinede dfSs 195 86.
The diode |eads §9 gR¥ Qﬁbéébéﬁﬁ?ﬂeéoskhmpr!r@bﬁécﬁh{réh!yt baar ¢ re3 pihiy

surface nount or_through-hol e. Such a preferre enbodi ment has been
latches 57,58 are mounted to the rods 11,11 of the
subassemblies 83,84, plug latches 57,58 are limited from
rotating on the rods 11,11 via the arms 103,104. The
insertion of the arms 103,104 into the channels 105,106
prohibit the plug 1latches 57,58 from rotating when
mounted to the rods 11,11 of subassemblies 83,84. '
The subassemblies 83,84 are mounted into the
housing 20 via the first latch 91 engaging the projection
87 of the subassembly 83 and second latch 92 engaging
detente of the subassembly 84. The subassemblies 83,84
include photo diode package 85 and laser diode package
86, iespectively. The subassemblies 83,84 include first
.apertures 110,111, which receive the mounting pins 80,81.
After the subassembly 83,84 is mounted within the housing
20 (See Figure 3), it is secured therein by the mounting
pins 80,81. The mounting pins 80,81 are inserted through.
a second aperture in the bottom of the housing and
through first apertures 110,111 to lock the subassemblies
83,84 within the housing 20. This use of the mounting
pins 80,81 to lock the subassemblies 83,84 within the
housing prevents the subassemblies 83,84 and the plug
latches 57,58 from moving axially or radially within the
housing. _ |
Figure 5 is a side elevation cut-away view of the
transceiver 10 taken at line 5-5 of Figure 4. The
housing 20 is shown with the first end 40 and the second
end 60. The receptacle 44 is shown at the first end 40
having the plug latch 57 therein for receiving an optical
connector plug. The plug latch 57 is mounted to the



“tested and provided error free performance to 1.5 Gb/s at 10 dB attenuation
~with a nean wavel ength of 780 nmto 870 nmwith transmtted optical power
at 0.5 [err] 1.0 dBmwith sensitivity nmeasurenents of -14 dBm total Iink
jitter of 125 ps and average rise and fall times [err] of 350 ps. In a
preferred enbodi nent, circuitry was incorporated with the |aser .diode to
enhance performance as outlined in U S Patent No. 4,541,685 which is

i ncorporated herein by reference in its entirety. The housing 20 includes a
first latch arm 91 and a second latch arf~ 92  for nounting the

optical subassenblies 83,84 to the housing 20. The subassenbly 83 incl udes
a projection 87 subassephiih@l Hehi¥ch sis mewnted to pheoheusinadVig &Bfent e

protrudes from gg_trgsq._al 1§Hgﬁ55§>ﬂb| Y $flef HedBHd Napichh §20%élﬁé§”'_ 28e

The | atches 91, I ncl ude an angl ed head 93 for slidin ing the
angl ed surface ®mk#saenbly Heciioh SOWRbn | RReFe| d#o ? Pﬁ%k§ﬁgag ly 83
into the hOUS'n%ﬁg%anEEhﬁéﬁeﬁé'Qﬁbﬁ%séﬁﬁl?ubés&ﬁﬁﬁﬂgfﬁﬁod@eléadbeds

surface 94 will wrhulbchagg;:tquzhantgol eghgeaﬁjrl%teo Egch££Stboaaxté; hsgl The
contacts 76 are mounted within the printed circuit board
63. The printed circuit board 63 is secured to the
housing 20 via retention peg 12 which is a flexible
member which engages slot 14 of the printed circuit board
63. The cover 62 is mounted on a frame 61 of the housing
20. The mounting pin 81 is shown inserted within the
housing 20 and serves to lock the subassembly 83 within
the housing 20 and also the mount housing 20 to: a
motherboard. In a preferred embodiment, the mounting
pins 80,81 are spaced 20.32 mm from the center line of
the contacts 76 and 15.88 mm from the front end 15 of the
housing 20.

Figure 6 is a further cut-away side elevation view
of the transceiver 10 taken at line 6-6 of Figure 4. The
housing 20 is shown having the first end 40 and the
second end 60. Mounted to the housing 20 is the
subassembly 84. Mounted to the subassembly 84 is the plug
latch 58 including plug latch member 99 for receiving a
fiber optic connector plug. The subassembly 84 includes
a first aperture 121 which is co-linear with a second
aperture 122 of the housing 20. The mounting pin 80 is
inserted thfough the second aperture 122 of the housing
20 and throﬁgh the first aperture 121 of the subassembly
84 and attains full insertion when the head of the pin
reaches a third aperture 123. Upon insertion of the
mounting pin 80, the subassembly 84 is locked within the
housing 20. The mounting pin éo may be secured within
the apertures 121,122,123 via any means including a



forcing the first latch 91 to flex outwardly as the projection 87 slides
past . Upon the subassenbly 83 reaching its fully mated position, the
latch 91 will spring back and bl ock the projection 87 so that the
subassenbly 83 is secured within the housing 20. In this way, the assenbly
of the transceiver 10 is achieved quickly and easily: Turning to Figure 4,
a plan view of the optoelectronic transceiver 10.is shown, taken at |ine
4-4 of Figure 3. The housing 20 is shown having the first end 40 and the
second end 60. The franme 61 is shown parti~&8-ly surrounding the transceiver
package 10. The receptacles 42 and 44 are shown at the first end 40. The
printed circuit Hodrticeh ifStontestentiom lie cectnel pid 60 hbaadnghamne

90 (See Figure 3efladdifultA B O ne Bt Bbed 16l 5UR) oH0BLYs0Ro) B IS

space for transmtter an ecelver circurtr avi ng
the tabs 64, 65, the tZRnsERimer 49 tthe mo&bemyoaﬁdlncludes the first latch

91 and the second Iatc&d%ﬁtf%ebn g ferre@¥ﬁe sukneghd tggehat gestﬁ% 92

are integrally nol ded W housi'ng 2 ssenbl i
mounted with tHganscedvey 100showing jowsdng B9 aadwummsy 833884 is

a plug latch 57, 3fy,dre P tlleeli.€dThe first apertures 121,121 are shown

- in the subassemblies 83,84, the second apertures 122,122
are shown in the housing 20, and the third apertures
123,123 are shown in the housing 20. The mounting pins
80,81 are shown inserted through the second aperture 122
of the housing 20, through the first aperture 121 of the
subassembly 84,83 and into the third aperture 123,123 of
the housing 20. It can be seen that the mounting pins
80,81 lock the subassemblies 83,84 within the housing 20
and restrict all axial and radial movement of the
subéésemblies 83,84. The projections 87,88 are shown
engaged with the first movement of the subassemblies
83,84. The projections 87,88 are shown engaged with the
first latch 91 and the second latch 92 of the housing'zo.

From the foregoing, it will be observed that
numerous variations and modifications may be effected
without departing from the spirit and scope of the novel
concept of the invention. It is to be understood that no
limitation with respect to the specific apparatus
illustrated herein is intended or should be inferred. It
is, of course, intended to cover by the appended claims
all such modifications as fall within the scope of the
claims.
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enbodi ment, the plug latch 57,58 receives an SC pl ug via latch menbers
96, 97,98 and 99. The plug matches 57,58 include rear wall 94 which abuts
agai nst the subassenbly 83,84. The plug | atch 57, 58 s nounted-to—F—

subassenblies 83,84 via a friction fit of a rod 11, 1% ssenbl i es
83,84 which are inserted within the ferrule  -7- r M‘] imﬁ | L
101,102 of the plug latch 57,58. The plug latch 57, ¢S I nt ed

to the subassenbly 83,84 via an arm 103, 104 whi ch engages channel s 105, 106
of the subassenblies 83,84, respectively. -A9-the plug | atches 57,58 are -
nmounted to the rods 11,11 of the subassenblies 83,84, plug | atches 57,58
are limted fronrCLAIMNg on the rods 11,11 via the arns 103, 104. The

insertion of the arns 103, 104 jnt nnel s 5. 106 prohjbit .the plug
| at ches 57, 58 fron1rot%ting mh%ﬂ ékﬁégiéﬁﬁkéﬁ%ﬁa@%%ﬂé%ﬁﬁi%?ﬂ)OQQﬁﬁﬂiﬁg%ﬂ i es
83, 84. The subassenbl i 2sh@8s By dhrarimgut €d ristit enthandcassecod end, tthe

first Lateh 91 cRgaglngnd EaPiR) o6k 86 Blpfl bt aRsrtloc it second

a printed circuit board mounted at said second end
and having optical transmitter and receiver circuitry
connected to one row of nine contacts mounted to the
printed circuit board;

an optical subassembly mounted within said second
end of said housing connected to the optical transmitter
and receiver circuitry; and

a laser diode subassembly mounted within said
optical subassembly. .

2. The optoelectronic transceiver of Claim 1
wherein said housing includes latch members for retaining
said-optical subassembly.

3. The optoelectronic transceiver of Claim 1
wherein said laser diode subassembly transmits at speeds
of 1.0 Gb/s. _

4. The optoelectronic transceiver of Claim 1
wherein said laser diode package transmits at speeds of
1.0 Gb/s.

5. The optoelectronic transceiver of Claim 1

wherein said second end is enclosed by a cover.

6. The optoelectronic transceiver of Claim 5
wherein said cover includes tabs for mounting said cover
to said housing.

7. The optoelectronic transceiver of-01aim 1
wherein a plug latch is mounted to an optical subassembly
and the optical subassembly includes a channei for
receiving an arm of the plug latch to retain the plug
latch thereon.
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detente of the subassenbly 84. The subassenblies 83,84 .i ncl ude phoeto—€i ode
package 85 and | aser di ode package 86, respectively. The subasse
83,84 include first apertures 110,111, which receive ”nullmﬂ&“mﬂﬂig !iE
80,81. After the subassenbly 83,84 is nounted w thin [1§&¥ ee
Figure 3), it is secured therein by the nounting pins 80,81. The nounting
pins 80,81 are inserted through a second aperture in the bottom of the
housi ng and through first apertures 110,111 to | ock the subassenblies 83, 84
wi thin the housing 20. This use of the nourkdimg pins 80,81 to lock the

subassenblies 83,84 within the housing Erevent§ t he subassenblies 83,84 and
the plug | atches 57, 58 8r om noFhegorkPelegtspnigdtaangceiver nof h€lasusing.

Figure 5 is a si atd : j : kver Kk at
[ihe 55 of Figurperoit Ao otkr Ay MLBle Lk Iy, AheRRgce)H miafifonna
the second end 6@dockiag sedgt apkdécad puybapsembiy whthinrsaidnbousingving
the plug latch 57 thergin for rggebytBe188t2BhiEAtraRBOETYOE BEU81aidg

plug latch 57 is pountéd to the - .
wherein said locking means provides for locking said

optical subassembly with said housing and also mounting
said housing to a motherboard.

10. The optoelectronic transceiver of Claim 9
wherein said locking means includes a mounting pin
inserted within a first aperture of said optical
subassembly and a second aperture of said housing in
order to 1ocking1y mount said optical subassembly to said
housing.

11. The optoelectronic transceiver of Claim 10
wherein said mounting pin is received by a third aperture
of said housing.

12. The optoelectronic transceiver of Claim 10
wherein two mounting pins are inserted within said
transceiver. |

13. The optoelectronic transceiver of Claim 1
wherein said optical subassembly includes a rod for
recéiving a plug latch thereon.

14. The optoelectronic transceiver of Claim 1
wherein said printed circuit board is mounted on fingers
extending from said housing.

15. The optoelectronic transceiver of Claim 1
wherein said housing second end includes a channel for
receiving a printed circuit board. '

16. The optoelectronic transceiver of Claim 1
wherein a retention peg protrudes from said housing and
is received by a slot of said printed circuit board.

17. - An optoelectronic transceiver comprising:



-8- subassenbly 83 which is nounted to the housing via the first l|atch 91.
The second latch 92 receives the subassenbly 84 (not shown). Photo diode
package 85 i s shown .nounted to subassenbly 83 havi ng di ode Teads—89—whi ch

attach to the printed circuit board 63. The conta d
wWithin the printed circuit board 63. The printed cﬂ'ﬁ'ﬂﬂ"ﬂ&ﬂﬂﬂf@"ﬁz
secured to the housing 20 via retention peg 12 which+* sca snenber
whi ch engages slot 14 of the printed circuit board 63. The cover 62 is
mounted on a frane 61 of the housing 20. ThE+tounting pin 81 is shown
inserted within the housing 20 and serves to | ock the subassenbly 83 within

t he housi ng 20 fand al sa &iwsringphahd:pgi agf 20st cerxdd reoidex [m@snochd enld_n -&he
Centor 11ne of t 8T g SRV Baths ontt ke cRBREETe? . 0 18 of the
housi ng 20. Figure 6 i s printedecirauitvagard deowiteditdtosaiidewegondhend
having the first SRyl oBeetal Pbfutyodl® I BRI, Sislitey
is the subassenigopr@eterburm egneo rowe afibainenioptastiss mavagdigto the
printed circuit board on 2.54 mm spacing; '
an optical subassembly mounted within said second
end of said housing connected to the optical transmitter
and receiver circuitry;
~a laser diode subassembly mounted within said
optical subassembly; and
said laser diode subassembly transmits at speeds of
1.0 Gb/s.



| atch 58 including plug latch nenber 99 for receiving a fiber optic
‘connector plug. The subassenbly 84 includes a first aperture 121 which is
ico-linear with a second aperture 122 of the housing 20. The nounting pin 80
is inserted through the second aperture 122 of the housing 20 and t hrough
the first aperture 121 of the subagssenbtly 84 and attains full insertion

7 h(d aperture 123. Upon-insertion of
h\S | ocked within the housing 20.
The nounting pin 80 may be”secured within ™Rg-apertures 121,122,123 via any
means i ncluding a ction fit or retentio I p on the pin or housing or
subassenbly 80. The-frounting pLk 80 al so acts to~Npunt the transceiver 10
to a not herboard. /Fi,gure 7 shétﬁ 7 e
showi ng housi ng 20 éqd subass®ml i es 83,84//
apertures 121,121 are gﬁgmn_jn the subassg
apertures 122,122 are showngin the hoyg

t he houthg(g;//




80,81 are sh erted through the second aperture 122 of the housing 20,
t hr e first aperture 121 of the subassenbly 84,83 and into the third
aperture 123,123 of the housing 20. It can be seen that the nounting pins
80,81 | ock the subassenblies 83,84 within the housing 20 and restrict al
axi al and radi al novenent of trmipubassenblies 83,84. The projections
87,88 are shown. engaged with th& first novenent of the subassenblies 83, 84.
The projections 87,88 are shown engaged with the first latclh 91 and the
second latch 92 of the housing 20. Fromthe foregoing, itJMP)I be observed
that nunerous variations agg nodifications,my be effected w_thout
departing fromthe spirit znd scope of _iph ovel concept of I nventi on.

It is to be understood that\no litftation withJespect to t sfecific

apparatus illustrated herein i gt ended or shadl d be infer . ¥t is, of
course, intended tgo_cewer~0y the dbPwended cl ai all suchh swemfifati ons as
fall within t& scope of the clairns 0
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| CLAIM 1. An optoel ectronic transceiver conprising: a housing having
a first end and a second end, the first end having an SC duplex fiber optic
a printed circuit board nounted at said second end and havi ng

r‘ecept acl e; i
transmtter and receiver circuitry connected to one row of nine

opti cal
contacts nmounted to the printed.circuit-3board; an optical subassenbly

nmounted within said second end of said housing connected to the optical
transmitter and receiver circuitry;, and a | aser di ode subassenbly nounted
wi thin said optical subassenbly. 2. The optoel ectronic transcei ver - of

Claim1 wherein said housing includes |atch nmenbers for retaining said
he optoel e Qi c transceiver(¥0(]ajn11
4.

optical subassenbly. 3. 4
wherein said | aser diode sgeassenbl tranémtls ft s s off 1.0 &b/ s.
The optoel ectronic transceiger of aim1l wherejn Said | as¥r di ode package
E{ansnlts at s ' I%er of
arm w L M ' g 103
N 61/ T
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wherein said second end is enclosed by a cover. 6. The optoel ectronic
transcei ver of Claim5 wherein said cover includes tabs for nmounting said
c¢over to said housing. 7. The optoel ectronic transceiver of Claim1l
wherein a plug latch is nounted to an optical subassembly and the opti cal
subassenbly i ncludes a channel for receivéng an armof the plug latch to
retain the plug latch thereon. 8. The,opt ogl ectroni ¢ transcei ver of
Claim1 wherein said optical subassenbly i ndPjde means for | ocking said
wi thin said housing. 9. - <]

g said
to a
fn said
e of

- not her boar d. 10}: ;-; The opt oel ectf
| ocki ng neans 1n¢i#des a nounti ng

sai d optical sfjpdssendly agn7d S—
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order to l-ocki ngly nount said optical subassenbly to said _housing. 11.
The optoel ectronic transceiver o ' erein said 1 Ay
Eél% P éaﬁ%g;q l

J

teceived by a third aperturer i,d housing. 12. Thie opt
Shedt 1§

transcei ver of Claim 10 wher ej iplacedpi NS are i sai d
_transceiver. 13. ..The opto ﬂ nscei ver.of Caim1 wherein sald
optical subassenbly includes iving a plug latch thereon. 14.

The optoel ectronic transceiver of Claim1 wherein said printed circuit

board is nounted on fingers extending fromsaid housing. 15. - The
opt oel ectronic transceiver of Claim21 wherein said housing second end
I ncl udes a channel for receiving a printed circuit board. 16. The

optoel ectronic transceiver of Claiml wherein a retention peg protrudes
from sai d housing and is recABSTRAGT HFDISCIOSURE] printed circuit board.
17. An optoel ectronic transceiver conpri sing:

SMALL F RINT OPTOELECTRONIC TRANSCEIVER WITH LASER

" An optoelectronic transceiver having a small footprint and including a laser diode
package contained within a subassembly mounted within a housing of the transceiver. . The
housing includes latches for retaining subassenblies therein. The subassemblies include first
apertures for reoelvmg mounting pins to lock the subassemblies within the housing. Plug
latch members are mounted onto the subassemblies. Optical transmitter and receiver circuits
and one row of 11in¢ contacts are mounted to a printed circuit board mounted within the

housing of the transceiver.
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. -12- a housing having a first enq and a second end, the first en
fiber ‘optic receptacle; a printed circuit board nounted [T |
and having an optical transmtter and receiver circuitry
-row of nine contacts nmounted to the printed circuit boar X | PR W9
spaci ng; an optical subassenbly mounted within said seco o Y NV
housi.ng connected to the optical transmtter and receiver circuitry; a
~ laser diode subassenbly nounted within said optical subassenbly; and said
| aser di ode subassenbly transmits at speeds of 1.0 Gb/s. :

ABSTRACT OF DISCLOSURE -

SMALL FOOTPRINT OPTOELECTRONIC TRANSCEIVER WITH L ASER

An'optoelectro_nic m@iver havmg a small footprint and including a laser _diod'¢
package contained within a .subassgmbly mouhted w1th1n a housing of the transceiver.l The
housing includes latches for retaining subassenblies .therein. The éubas§emblies include first
aperiures for receiv_ing mo'untilng' pins to lock the subassembﬁes within the .housin,g. Plug

~ latch members are mounted onto the suﬁéssembﬁes; _ Opﬁcal traﬁsnﬁtter émd récei:ver ci';cuits _
and one row of nine contacts are mounted to a printed circuit board mounted w1thm the .

housing of the transceiver.

_Figure 3



