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Generally, such criteria comprise fixed values that are defined with reference to

particular system protocols, line rates, operating requirements and/or operating
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As suggested by the foregoing, the definition and use of trip bands is problematic
because assertion of LOS will be tripped by a relatively wider range of values than would

typically be associated with any single protocol or line rate. Consequently, a decrease in
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30 The PA/LD is configured as a single IC and includes a digital control interface for
communication with an external digital IC controller having an I2C bus configured to
receive signal parameter programming input from a user. The PA/LD further includes

one or more DACs which communicate with the digital control interface by way of a glue
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Figure 3 is a schematic diagram that illustrates aspects of an exemplary
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Figure 4 is a flow diagram indicating aspects of an exemplary method for the
processing of an incoming multiplexed digital control signal, such as may be produced by

a digital IC controller;
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39t haiiver sseades exqmp ary embodiments of which may comprise One or more

—n

amplifiers or other control devices intended to implement certain effects with respect to
signals transmitted and/or received by the PA/LD 100. In yet other instances, no
distinction between the post-amplifier and laser driver is made, and the PA/LD 100 may
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One aspect of VCSELs that makes them desirable in at .
| east s dwihe llustrated embodiment, the TOSA 300A exemplarily comprises a vertical
cavity surface emitting laser (“VCSEL”) 302A in communication with a photodiode
30  304A. Inat least some embodiments, the VCSEL comprises a non-hermetic lead frame
plastic package. One aspect of VCSELs that makes them desirable in at least some

applications is their relatively low cost. Of course, other types of optical transmitters
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consists of two data transmission lines of opposite polarities. Thus, in this exemplary

30  implementation, the signal designated TXIN+/— actually comprises a first line TXIN+
and a second line TXIN—.

Note that, as suggested by the foregoing, the RXIN+/— and RXOUT+/—typically

do not comprise discrete signals. Rather, the RXOUT+/- signal simply comprises a
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implementing a control functionality. By way of example, some exemplary embodiments

use the TXI signal to implement a monitoring functionality with respect to the VCSEL
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respect to TOSA 300A performance, and the TXI signal serves as the input to a power
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30  supply circuit that controls the power to the TOSA 300A. Alternatively however, other
implementations of the PA/LD 100 may be configured so that the TXI signal provides the
monitoring functionality with respect to TOSA 300A performance, while the TXP signal
serves as the input to the power supply circuit that contfols the power to the TOSA 300A.
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supply circuit that controls the power to the TOSA
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30 104A through 104n by way of glue |ogic nodule 103.
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as an [ fovi ded that nitars | =
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COMFookhé RXIN+/— exceeds, or falls below, a predefined threshold. Also, the LOS

30 circuit 110 implements a hysteresis functionality to minimize or eliminate random

switching of the LOS signal, usually caused by small variations in received signal
strength or noise and often referred to as ‘chatter,” that would likely otherwise result as

RXIN+/— moves back and forth over the predefined threshold.



200 when RXI Nt/ - exceeds, or falls below a predefined
threshold. Also, the LOS 30 circuit 110 inplenents a
whyenetmsi s functionality to mnimze or eli mPEr/Es2003/024002
random sw tching of the LOS signal, usually caused by
smal|l variations in received signal strength or noise
and often referred to as "chatter,' that would |ikely
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t he predefined threshold. W 2004/ 013991
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Is implenmented. For exanple, in the case
30 haq;a relatlvely large high-current transistors may be employed as necessary for the TX

s

amplifier 112 to drive the required current to the load.
Exemplarily, the TX amplifier 108 includes a polarity inverter 108A, as well as
two output stages 108B and 108C. Similarly, RX amplifier 112 includes a polarity



of the RX anplifier 108, a relatively |arger nunber of
gai n stages maybe enpl oyed since a relatively |arger
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30 With continuing attention to Figures 1 through 3, and directing attention now to

Figures 4 through 6, details are provided now concerning certain operational aspects of

the illustrated embodiment of PA/LD 100 and various related components. With



thereof, may al so be inplenented by PA/LD 100, as
necessitated by the requirenents of a particular
waeymtemer application. C. General Aspects of RA/LE2003/024002
Qperations 30 Wth continuing attention to Figures 1
through 3, and directing attention nowto Figures 4
through 6, details are provi dﬁj now concerning certain
operational aspects of the illustrated enbodi nent of
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requires only a single digital interface at the PA/LD 100. This arrangement considerably

30  simplifies the physical implementation of the PA/LD 100, as well as the processing of the
incoming control signal.
Directing attention now to Figure 5, details are provided concerning aspects of an

exemplary process 500 for implementing actions based upon one or more control signals.



val ues. Thus, control information concerning a w de

variety of PA/LD 100 operations can be transmtted by
wowgn40i39a1 si ngl e control signal. Mreover, theP€CDO$2003/024002

signal requires only a single digital interface at

the PA/LD 100. This arrangenent considerably 30
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optical signal (not shown) consistent with the received TXOUT+/—. In this way, the

30 performance of VCSEL 302A can be adjusted and controlled in response to variables
such as, but not limited to, temperature and voltage, so as to achieve transmission of an

optical signal having certain desired properties or characteristics.



Wth continuing attention to Figures 1 and 2, details

are provided concerning exenplary operational aspects
W@B0otle39T0OSA 300A. In the illustrated enbodi mePCT/US1963/024002

TOSA 300A receives the TXOQUT+/ - signal and the VCSEL
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in the event of the occurrence of a predefined fault condition. In cases where the TXD
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30 the customer. It should be noted that the foregoing operational scenario concerning
processes relating to the RXIN-+/— signal is exemplary only and various other parameters

of RXIN-+/— may be monitored and/or controlled as well.
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Accordingly, one aspect of the data signal polarity control functionality provided

below, a

30 by embodiments of the invention is that it allows for a relatively higher degree of
flexibility in terms of the layout and implementation of the components that comprise the
PA/LD 100 and related systems. In particular, because the polarity of data signals
received at the PA/LD 100 can be readily modified, prior to further transmission, in
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CcO ati.o
rTt%e nctlons disclosed herein, of an amplifier or other control device. Thus, the

embodiments of the amplifiers disclosed herein are but exemplary structural
30  implementations of a means for controlling signal polarity and, as such, those exemplary
implementations should not be construed as limiting the scope of the present invention in
any way. Rather, any other structure or combination of structures effective in

implementing the functionality disclosed herein may likewise be employed.
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30p performance results. For example, it is often useful to specify and/or modify, through

suitable programming, various parameters of signals asserted and/or de-asserted by, orin
comnection with, the PA/LD, where such signals include, but are not limited to, data,

monitoring, power, and control signals.
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example, changes in the operating temperature of the system and/or transceiver often

30  implicate a need to reprogram the rise and fall times of certain signals.
With reference to one particular example, it is sometimes desirable to provide for
thermally-based correction of a Vrgr input to a power supply circuit (see Figures 1 and

2). In some implementations, such corrections are performed in connection with input



a system having a second, different, line rate. Oher

factors may |i kewi se necessitate the reprogranm ng of
wWo@e@4013990r e signal paraneters. For exanpl e, BCHYS1003024002

protocol change, such as may occur when a systemis
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fashi on, environnmental conditions may play a

si %bifvbd?ﬁf&h ah @pRopridte ke peRitiieREMgr ABRIdIEY wit the ﬁﬁnscelver In this
reprogranmm n% of signal paraneters is required.
g

ex SR, Ry r |Vrltﬁft KePiagawmer it eanpsy &t (oLt mt ﬂ’@ power
SY shamiRaHoOhe TOBRSHBAYenThd Rfperdfird BPIhE @?Jté?n aT OBEd00A, or
to reprogramthe rise and fall tinmes of certa
si gthel demunts, [sompensnisoE devicss Els Wit 3 @ateétne@@mﬁta@re bapd.

51 S SOMBig H&ﬁ? g@ﬁ({/é@tlﬂgﬁhé RrdbAY it ii¥nded H)el;enﬁénj iy 2R 8dfdstive
correction o ﬁut to a power supply circuit
( s st Eifagtoredatmayriniplicye the programming Avdisreproatananiag ofqye pr more

correct
SosargrisBoT TBeRRBTES isdrg L ARkl bR acWiks, are
appowpticdt Bathenthe afatanrestiored Sutoragwplyisetve th axemplify signations and
transe e|v In.this. e
or ST i o8 e ARy oRL BRI it il s

1ot rans m I’Atsedggested htmv&"cmsétaéi@mmhmplaﬂyemtbedmmqﬁ the imfention is
th JOSA 300A ment s

Vi abimid Fedy reeriae pRLicer Red RuhD of R TREMEN ko ta

5 |vhr16\i'$(2;l1}énd1 Matﬂaére daﬁ Treadodified fnay bg ﬂedegparﬁtoraocommodate factors
i ntended._to 1 n exhaus tl%tc Sh
 niibehy st o Geoth@! SR aria | A gpionmettal 2RI GRth us
I eRERRTATY MbrOfartd@ri9)exbmplery @ﬁibdﬂi&he;rﬁth@ﬁnvhiﬁ&)n are configured

s Wth which.the transceive rel
153yg? epAblet fpagidyyp éggerenatregra%ﬂ%mﬁ%d aﬁg‘t %e P74 together, or in
af gremRptakioned factors sinply serve to exenpl ify
situations and condjtions that %ébear on the

deS| r abilh p £yt Rrpgravanng medpragieninabiido cpsipaize fhggperforpgnee and

%%ﬂ%&ﬁﬁe PR rer UNEisBRRAMIth A %R Bf dparticular application or
enb ments of the invention is that they perm t

r e gs@tyatpm@g pmwfymg certadll ignal W?Ia’ﬁh&pﬁ gln@he etvp@ that changes to one
m) | ?xfoZé XPJucﬁ garyﬁ@t{ars YAk LS 1 9 an BRI A RbRIgfant @B ttgﬁscelver

e necessary to accommodat € factors such
as dct:crtélnghrte and protocol changes, as well as

environ %&%{E&ld Jrgé'gﬁnﬁl&% 1P is ahgittml%{l t Lol aftern YV eﬁ' em?]loyed by

particul ar nbodi'nment's of’the i nve
ar eaxempfar}gmnt&mrﬂéﬁtstctf tl@rmtﬂnaomts ah&asthetfiyd podraramingimode where

? hg %?f{péql ﬂat ) pafameter% are Q:? n&gd o7 g(?j_{étgcg %t&g£ncaﬁ§ 1rt f%sponse to
25 S chbhges txmy_etamtpmmbis hﬂaeataeoﬁmtmgmqwm@ts oma&mag ccmdmoﬁs, and
Lgf‘{t %g&i}? elé%ig}rlﬁ fhate g‘_ﬂe OpgT ag?ril@?r%&%nrﬁe 1 system ofdevice.
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established between and among two or more signal parameters so that in the event that

30 one parameter is reprogrammed, other parameters may likewise be automatically
reprogrammed, in accordance with the established relationship(s).
Various techniques may be employed in the programming of the transceiver.

With reference to the first programming mode noted above, such programming is



accordingly. A second programm ng node that is
additionally, or alternatively, enployed by exenplary
werediayent s of the invention is an "on-the-f|BCT/US2003/024002
progranmm ng node where one or nore signal paraneters
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as- neede sis, and that . . . . .
gs Hlascussed a%ove, }t 1S éesuable to adjust various parameters of signals with
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which the PA/LD and associated transceiver are concerned. The assert and de-assert
30 thresholds for the LOS signal generated by the LOS amplifier comprise but one example
of such a signal parameter. Directing attention once more to Figure 2, and to Figure 6 as
well, details are provided concerning an exemplary implementation of the invention that

provides for, among other things, programmable RXIN-+/— LOS trip levels. In general,



20 provide signal paranmeter values for inplenentation
by the algorithm In sonme inplenentations of the

WO pwen1ioon, the al gorithm operates in connect i PCT/WE1003/024002
hardware such as tenperature detectors and protocol
detector circuits which provide input to the
algorithmthat is then used tg nake a determ nation as
to whether or not a signal paranmeter change is
required. O course, the foregoing are exenplary
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In one exemplary implementation, the signal strength detection 114 is compatible with

30  one or more “Multisource Agreements” (“MSA”s) and comprises a wired OR, single-
ended, open-drain complementary metal oxide semiconductor (“CMOS”) compatible
output that requires an external pull-up resistor. This implementation of the signal

strength detector is configured so that adequate optical input power incident on the



As indicated in Figure 6, a photodi ode 302B and
transi npedance anplifier 304B 20 are configured to

w0 e@eiym9t he optical data signal fromthe netwe@kRUS1003/024002
was noted above that the +/- designation inplenented
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specifically, a "LOWN output is generated. In either
I5cadbresholh  out put of the signal strength detection 114

i's a voly 3g&atidenat §ficM! Mtd BighhlOlr Redved! M the network, at the
corresponds to fhe strength of the detected S|gna
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devinfoewaticasatricening thel straneth of tecianAlR X B eand KX IDjp isi sy ltaneously
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I'nul ng reference to Figure
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t ransi npedance lifier 304
rT.pFor examp]e 1f the comparison ofB Veer With Viy reveals that Vi falls outside an

acceptable predetermined range of variance with regard to Vrer, thereby indicating that
30  thereceived signal strength has fallen below a predetermined level for example, the LOS
circuit 110 asserts the LOS signal. If, on the other hand, the results of such comparison
reveal that the received signal strength is within an acceptable range, no LOS signal is

asserted. In the third case, where the LOS signal has been asserted and it has



where it is resolved into RXINt and RXIN- which are
then passed to the PA/LD 100. Information concerning
wao b@4mt19engt h of the signal RXIN+ and RXI N- i SPCT/US2003/024002

si mul taneously 20 passed to the signal strength

detector 114 which then generates a voltage denoted

VIN that corresponds to the 2s/trength of the detected
signal. At substantially the same tine, the DAC 104J
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30 cF())ns1stent with the)élesued operational parameters for the system and, in any event,

should be such as to enable the system to function efficiently and effectively.
Other aspects concerning the assertion and deassertion of the LOS signal may be

specified as well and include, but are not limited to, the accuracy of the power of



events or operating conditions. In yet other
i npl ementati ons, provision is nmade both for program

WO puo1dy1 way of the 12C bus 204, as well as PCT/US2003/024002
al gorithm based programm ng. Accordingly, the scope
of the invention should not be construed to be Iimted
to any 20 particular enbodiqut of a programmbl e
transcei ver or other device. th continuing reference
now to Figure 6, further details are provided
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the 5 data streamis w thin an acceptabl e range.

Fi r’mnway of 2 protappkdeiastiemeienil thybdetesmineg g paticly pa@ocoil of the system
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assert an assert ‘thresh LCS signal .
not ed edswldissnsshdatwive, enbadimesisof the @fvem@mjﬁ eanfiigured to enable the
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with reference to a TXI feedback signal and a reference voltage, denoted Vger, that is
defined in connection with DAC 104G. Generally, Vrer represents a predetermined

reference voltage that, when compared with TXJ, serves to determine the LDI transmitted



correspondi ng assert and deassert thresholds from for

exanpl e, a |lookup table, thereby facilitating
w@z®entioon and deassertion of the LOS signal i PCHUSZY3/024002

that is consistent with the detected data rate. In at

| east sonme cases, detection of the data rate is

achieved indirectly by way o% a protocol detection

circuit that determ nes a parTicular protocol of the

system 20 and then derives fromthat protocol
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transmtted to t TOSA 300A. Changes to the output

3power LDP sepilarHashisgwie PewppIUpPlyi Gt 06 oBy akads pgegrammed to

compensate for system operating temperatures and environmental conditions that may

affect LDI power output from the power supply circuit 106 and, accordingly, TOSA

300A transmission rates. In this exemplary implementation, the transceiver includes a



15 are inplemented by way of the progranmm ng or
reprogranmm ng of one or nore predeterm ned VREF
wo adwes399has various useful inplications. By wegr/uv§2003/024002
exanpl e, changes to the data transm ssion rate
associated wwth the PA/LD can be inplenented, at
|l east in part, by way of suchyprogranm ng of VHF. That
is, the output of TOSA 300A, as a function of the
i nput power LDI, can be desirably 20 adjusted.
Co @ttt Isynsot zhﬁn@éﬂ/ T3 Ehtiod iMednnBRiRa SE#Ithd power supply circuit

constralnedfor use in ection with single. d
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exenp ary |1 | enent ati ons on qrg I I nt'ended t
i mutPOtSh eowlwpxe Byf wah ef exampdastand mo§ imuatipnengh cpmputer-readable
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25p r og:x@mmhsli Stdiryge@ff omelynagheﬁac staageateyices, omnyrb@a:and:ddms wbich can
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30 cornmunl?catlons connegtlon (el‘Hngardwnedgwneless or a combination of hardwired or

wireless) to a computer, the computer properly views the connection as a computer-
readable medium. Thus, any such a connection is properly termed a computer-readable

medium. Combinations of the above should also be included within the scope of



signal control and power transm ssion. Accordingly,
the scope of the invention should 15 not be construed

wa o00B@1399Mm ted solely to the exenplary enbodi meei/ES2003/024002
di scl osed herein. 1. Conputing Environnents
Enbodi ments of the present invention may be
i npl enented in connection with,a special purpose or
general purpose conputer including, various computer
hardware as discussed in greater detail bel ow.
Eneeghiptileptcadatilé fiediat MOmpeRPExcoitabld éndetide tompiisenior @Rample,
20 also |ncIHde co ter readabl e nedia for carr
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ifeRctieBh be accessed by a general purpose or speci al
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limtation, such conputer-readabl medi a can conpri se
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pr cReELENePHecdl erd emolsarecsadeyises Hrtare uﬁ@@u(@ﬂlebby hardwired
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sequence of such executable instructions or
associ ated content structures represent exanpl es of




correspondi ng acts for inplenenting the functions

described in such steps. O course, the invention may
wheooposopi ced i n network conputing envir onnent BCT/LS2003/024002

with many types of conputer system configurations,

i ncl udi ng personal conputers, hand- held devi ces,

mul ti-processor systens, m cr@processor-based or

programmabl e consuner el ectronics, network PCs,

m ni conput ers, mai nfrane conputers, and the like. The

i nvemki ieolahied i@l so be practiced in distributed

conputi ng envir.onnent.s ere.task re erfor .

| ocal and reABtBeEREERS 'ﬁ‘ﬁplbffﬁi ad’asﬁ‘f%a‘ivaﬁF éiSTe-ﬁEyeng use m

(ei ¢dnfinchon WhaH dvdpties] r@Rivet S oplisat kr@Sittdr Yemprisihg:by a

conbi nation of hardwired or wrel ess_|inks) ,tﬁ,rou h a .

conmuni cat i oABOHEMREAR asserbly opEgypdigr compyHsion wih the optical

envi ronnggivef.or exanpl e, program nodules may be

| ocated in both | ocal and renpte nenory storage o

devi ces. The aé?é@f&mbr@aswméedmé%%wwhe post-amplifierina

consi derhid f; Ald in6IBERE SliReaA0F BRrANSIRER YolaAalOthe taser

restrictive. The scope of the invention I's, therefore,

i ndi cat eHivesessemdlyisinerrgntisurgbiordommppmioationeith theepiica)yransmitter;
the foregging description. Al changes which cone

wi thin the neani ng and range of equival ency of the

1zl ai ms ar e t e digtaleobireldeterfage irtvt teastimiinectsommanication with the post-

2004/ 013991..P . is clained is:

1. An i na?%élﬁ g%%%?@gﬁéﬁ?%ﬁgyééﬁﬁmgéer driver

assenbl y2.f or The mtagmtedymsi-amulificomdiasetirizer asgptnblyak recited in claim
recei Vhereis: g s 1t<|: % I0111I b anS'Hi tf eﬁ%imci)e%glissali Skess®omprising:
postU-AIpiT 1T &8s Serbry B R G & 8 G Commim Cati onr ome:
wi th the opt realvinga signakihyieincludes fias end etondgiropgsigmipaths;

I npl ement ed toget.her wth the post-anplifier in a .
gl e 1C andSPunta s e oL 2nES PoRaBE 6 Fletcrod ogma vith o
pol ari t ypre®@giminb@clidsat; driver assenbly being
configured for co nication wth the optical_ . )
transnitter; mosﬁw%eél%*ﬁlgﬁfmwrﬁfgh}z vstipg e pplagiy of thesignal so
| east i ngi tbgﬁbdlﬁ@mﬁhi‘ﬁé&!s%amwihgt RSORES) thaBIPhfbisCWith the
assenbly and the |l aser driver assenbly. 2. The
i nt egr at@efepERined AL @Rd and | aser driver assenbly as

shecited in clhahdRinhe M86GHEN difia.means for control ling
signal polarity inplenents a process conpri sing:

recei viny a dhgivsagratednost-areplifiseandiiserdriverngsegbbips gpoited in claim
pr o@,%}éh?ﬁlle %Eﬁbsfbr éc’i_’ﬁtrgﬁi'ilg Eigheﬁ‘gglgrim@}ugt@ Ehecﬂola'?@} of8he s(i]gnal by
polarity of the signal confornms wth a predeterm ned’
cr | medifiing a retionspimipty ¢ra th fskdnd spdond prpwgadian pasys of the signal.
adj usting tNayRekaklldndl atfific? Ak RIRAYEE clai
a nodi fied signa @ggav%/%og 2 {g:fearlglt y ﬁcﬁg?racon r s vvléhfl clam
2% he2, wherein the means for controlling signal polarity adjusts the polarity of the signal by
electronically crossing the first and second propagation paths of the signal.
5. The integrated post-amplifier and laser driver assembly as recited in claim
2, wherein the means for controlling signal polarity adjusts the polarity of the signal by
changing an existing voltage differential between the first and second propagation paths
30  of the signal.
6. The integrated post-amplifier and laser driver assembly as recited in claim

2, wherein the means for controlling signal polarity adjusts the polarity of the signal by



predetermned criterion; and 20 transmtting the
nodi fied signal. 3. The integrated post-anplifier and

wo a®en1x¥ri ver assenbly as recited in claim 2, PEUTES®031024002
the neans for controlling signal polarity adjusts the
polarity of the signal by nodifying a relationship
between the first and second pjopagation paths of the
signal. 4. The integrated post-anplifier and | aser
driver assenbly as recited in claim 25 2, wherein the
e aghenginy the€ladtriel polagty ot Yo ftst dlsedond propayjatisi sathishelative to each
pol glty of the signal by electronically crossing the
fi r¥%Tand second propagati on paths of the signal. 5.

The integrat gde ﬁ%‘gﬁt@fﬁébﬂ-dﬁﬂpﬁlﬁelﬁiﬁd la'séiﬂﬁ{ler%sbﬂlﬁly as recited in claim
assenmbly as recited in claim erejin the ans

combrBiersith fresmenns fop pengiofling Sa%lfhgqlgnty Hirthss mgdiiies g S2al by

§ hepsioRiiiak, 1pﬁéqu1?éma£‘t9é£90r§rbfﬁ?é'f§ﬁdvﬂﬂg .vol t age
di fferential between the first and second propagation

paths 30 of adipgingitkpvmplitgle of he sightlegidat ed

post -anpl i fi gi,and dAsehinfd!df rSIggglsenbl y as recited in
claim 2, whe rJelnt e means r control ling signal

pol ari t)S adj Tbe integtatednobtanimlifiersind laser dsiverasgembly ayyerited in claim
2004/ PCT/ / %ﬁ‘?&! di
el e%t“?}]egégr?&tplg ar |y§%99}% d?ﬁeghq’?l|ﬁllgsat:l>’1§an ggg ofes is performed n
1pr opgyasciton dpanahwmrpbdimal ve to each other. 7. The
Ir ggsgggtfg gﬁgé 1n@e@gaté%)§tr an?ﬂ'f‘i”le#aiﬁ ?aser%llv%/ %%se@lﬁﬁ??%};t%’edﬁclmm
Si gnaslhenetml thafme@ns farrcoten linpsttinhl pelarithengirigessin atmplifid that lncludes
per f nL Nt o 0<i|ug red, at |east one of the
f ol T%%ﬂ b %tﬁj ﬁ%‘T §92¥he anplitude of the signal: and
adj usti ng. t h&he insegradtedsedfmylifier aildgmeﬂdnva” assEimbly as recited in claim

i ntegrat ed lif.ier and | aser er .assenbly as

1} oc e A el OBt fomp PR A S e

det er m niing anéintepeitédodtaniilidietmd &Serdiivii@EdeblyREretifed in claim
10 response to a digital control signal. 9. The

i nt ég“v BEP ISR Eanpl i fier and | aser driver assenbly as
recited in cla%w@logie mdB8E B DniRicABANGitE BE dpARtdoftdllimeface;
signal polari rqy n@rl ses an anplifier that includes

a signal pol adiretyligihtoragplog pepyerter i conprunicgioayyify e slue logic
2p0St - a”ﬁl‘ld(fuleec{ndaﬁhdpds@zﬁﬁﬁhﬂéf hdGhbIpSSanDly as recited in
claim 15 1, wherein t digital “control interface )
conpris es a @é&edoad dwtglm galog geniefterde communigqaiien with the glue logic
i ntegr a%&umhméérgh%agggbl aser dri ver assenbly as
recited 1n claim 1, further rrprlsmg a glue logic
modul e 13- comhﬁmtmtﬂmswrmllﬁemdéﬁsgﬂ drigpr agssmbly@k recited in claim

I nt ?,r\;h%f"e%i the post-amplifier assembly includes means for controlling signal polarity.

25 13.  Theintegrated post-amplifier and laser driver assembly as recited in claim
12, wherein the post-amplifier assembly means for controlling signal polarity comprises
an amplifier having a signal polarity control stage.

14.  An integrated post-amplifier and laser driver assembly for use in
connection with an optical receiver and an optical transmitter, comprising:

30 a post-amplifier assembly configured for communication with the optical

receiver;
a laser driver assembly configured for communication with the optical

transmitter;



afirst digital to anal og converter in conmmunication

wth the glue logic 20 nodule and the post-anplifier
w@s®enidoyt and a second digital to anal og convRCT/E820031024002

communi cation with the glue logic nodule and the

| aser driver assenbly. 12. The integrated

post-anplifier and | aser drivwv assenbly as recited in

claim 1, wherein the post-anplifier assenbly includes

means for controlling signal polarity. 25 13. The

i ntegrat ed p@&gnﬁa@{ﬁd‘l in®faéo16l al 1asEindidck MBIMBHG LGV Yh thSpost-
recited in_clarm 12, erein the post-anplifier

assenbl P asserblyasA tﬂied?sﬂ' Hiyes ?ﬁﬁ&?lyp@dar ity

conpri ses apcARTbi Edifly DY Padniid "il@'resB@lJ&s@rtb ts¥nal parameter
control stage. 14. An integrated post-anplifier anolp

| aser dpiogemmisg dpgirugtionsy thgsegnah papmeia cqorgsPopfing tqrp signal
opti cal Qpt LB h LsbRbly: and, the laser dri
Soompr | o ol P A1 A OF et ABBART b and, the s diiver
for conmssemblyti on with the optical receiver; a laser

o Ve T8t RO e OGRS By

34 18, wheggi tie posirampdjlﬁéxi assegrblyamd ldser daitver|asseblyiaraditegreted together
onrrlrum clatgaon with the post- anplifier assenbly and

t hé" f 3%&F "dri ver assenbly; and neans for setting a

10si gnal par amdhe lnteglmtesmptmhﬁermné lagsn dtivay assamrUly esrecited in claim

p nst r
Coﬁrg-eg ﬂa ?&88 1' g? ﬂ%&? Sl F%%%rg% era nggles %nﬁmlc CO tI’Ol S(’) one or
onendié s1ghdl@alpﬁﬁter§arrpl ifier assenbly; and, the | aser

2:1 ljv |e 21 séf- > e?g%%t élrijli} ﬁh?rglga iaéea dﬁge%'%’fsgrilqﬁy airﬁm{ed in claim

wheueivherehethe %?danﬁfﬂiﬂsbffuh@ﬁ sipslepiddrictanépelabsein rebpbnse fto signal
asserrbl¥ are integrated, tog ethi; in a.sin '350
15 6 . PaTpRSter RFQSEAIATIDY TSTREtoRR{SrTiy e pt IRy MATEd
as $@ahh ¥1e38thnP&cb &M withirfthéini¥uraled pov@lphikiey ahRsdraanes assembly
for setti ng a si gnal paraneter enabl es dynam c contro
of one dB nBhein pogta@m heeend 1asefﬂnverﬁ§emh1e/@wafeé&lclalm
P OS‘1t4 AR fheShe AR Bbr sABES 2 SHrhMBharRISRAMIY% 1ﬁ‘1§leﬁf%ﬁﬂaﬁ&%ﬂa@1gnal
claim 14, wherein the neans for setting a
parparaster cespar Hekoriesponddpasinast iy thqr@ﬁlaondlmwﬁaﬁoalﬁ@@ wjith the
r %q{g]d at | east
2do %gSt ?@?ﬁﬁgﬁ&eﬂgé@({a&g@gg&%{%d an al gorithm
e n C o ded 194 t hiThe nﬁﬁgratthmgraatpéﬁewéiasqrdphf@rfassembh(melremw@r claim
driyve
an d14r gvggt’?é e \L/l al éoggh}rg Iﬁ% s%ﬁﬂe%g % c}%%%%ﬁog?%:s séllﬁx%d from the
group consisting of: control s1gna1s data s1gna1s power signals; and, monitor signals.

a uscr;

20.  Theintegrated post-amplifier and laser driver assembly as recited in claim
25 14, wherein the digital control interface comprises a serial digital interface.
21. The integrated post-amplifier and laser driver assembly as recited in claim
14, further comprising a means for controlling signal polarity arranged for operation with
respect to a data signal associated with the integrated post-amplifier and laser driver
assembly.
30 22.  The integrated post-amplifier and laser driver assembly as recited in claim
14, further comprising a feedback loop configured and arranged for operation with

respect to the signal to which the signal parameter corresponds.



14, wherein the neans for setting a signal paraneter
enabl es i npl enentation of a signal paraneter change

WO bat/0c39r esponds to a change in thermal condi PCDOS2003/024002
associated with the 20 integrated post-anplifier and
| aser driver assenbly. 19. The integrated
post-anplifier and | aser driv ? assenbly as recited in
claim 14, wherein the signal "to which the signa
par anmet er corresponds is selected fromthe group

consi st iz3g O0fThe Gdpirdied poSﬂ-@llip'ﬂfﬁr andadser (ﬁliv@ﬁéﬁeﬁlblyﬁﬁ)tbﬁted in claim
signals; and,. nonitor sig The int rate

O
poskt gﬁﬁ‘F}WtP%‘PtegFﬁéFdipagté‘FnP&?lF’iFé‘f‘ agerdaiye ayse g eqrpiblesitha

cl %]Hﬂah%f%éotodmlglhﬁefam digital control interface
conpri sés serial digital interface. 21. The

|ntegrated post-anplifier and | aser driver assenbly as
recited in claim 14, further conprising a nmeans for
controlling signal polarity arranged for operation
with respect to a data signal associated with the
integrated post-anplifier and | aser driver assenbly.
30 22. The integrated post-anplifier and |aser driver
assenbly as recited in claim 14, further conprising a
f eedback | oop configured and arranged for operation
wWth respect to the signal to which the signa

par anet er corresponds. WD 2004/ 013991

PCT/ US2003/ 024002 35 23. The integrated
post-anplifier and |aser driver assenbly as recited in
claim 14, wherein the integrated post-anplifier and

| aser driver assenbly is conpatible with a plurality
of protocols and |line rates.



