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1 AC DI FFERENTI AL CONNECTI ON ASSEMBLY BETWEEN A
TRANS- | MPEDANCE AMPLI FI ER AND A POST AMPLI FI ER FOR
BURST MODE RECEIVING 5 FIELD OF | NVENTI ON The present
invention relates to an AC differential connection

assenbl yad ¢iHEERERTIAL GORNECTROR ASSEMBY Y BETWEENl a
post anplifier for burst node receiving. 10 BACKGROUND

ART Thea irRANSMVP EANGE AMMANFERTARD A POSIRPCIFERNS
such as high definition television, streamng videos,

vi deo tel ephony apdrERsT Mche REe®m/ic and hi gh

speed applications have driven communi cations to
hi gher | evel of technol ogy devel opnment 15 where
service providers are |ooking towards the field of
fiber optics for the next generation of

FIELD'OFINVENTIOR. | n particul ar, Passive Opti cal
Net wor ks (PON) have grown in consideration for the

i npl enentation of Fiber To The Hone (FTTH) networks
due to its cost effectiveness in conparison to other

Th&Xdréddn dn@intieh alhtese AN WifRertaP Bbnieedor @dsémBigbetween a
and el ectroni c equi pnent requirenents conpared to the

traRingiddatice 2MpMier ahd atpo¥esmplifier @2 BafstnodE@bdiving
poi nt-to-nul ti point network architecture consisting of

an Optical Line Termnal (OLT) and a plurality of
Optical Network Units (ONU), in which data is
transmtted upstream and downstream fromthe ONU to

BAOKGROUNEVART sSince upstream 25 transm ssion is

mul tipoint-to-point, ONUs are unable to transmt the

data conti nuously;
The increase in consumer demand for applications such as high definition television,
streaming videos, video telephony and other high bandwidth and high speed
applications have driven communications to higher level of technology development
where service providers are looking fowards the field of fiber optics for the next
generation of communications. in particular, Passive Optical Networks {PON) have
grown in consideration for the implementation of Fiber To The Home (FTTH) networks
due to its cost effectiveness in comparison to other existing alternatives resulting from

reduced fiber and electronic equipment requirements compared to the existing

alternatives.

In general, PON is a point-to-multipoint network architecture consisting of an Optical
Line Terminal (OLT) and a plurality of Optical Network Units {ONU), in which data is
transmitted upsiream and downstream from the ONU to OLT. However, since upstream

fransmission is multipoint-to-point, ONUs are unable to transmit the data continuously;
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2 hence the need for burst node - where the upstream
channel is shared in Tine D )Z(i sion Miltiplexing (TDM
node and each ONU is allocated a tinme slot for the

transm ssion of an optical packet. 5 As the distance

heR&t WRERa36 b nede threcme u}éﬁ‘?é’ang Eﬁé}He}’ns sﬁsrg@q,efnnﬁ@eivasion

range of optical signal power |evels receive

MEiplexity tbMEMBEe hRY ehsh DN RUMBA k& kL tM Sibt fomimaetransmlssmn of

packet's varying up to ratios of 1000:1 and above. This
anRjpavdig@ska. probl em for burst node recei vers, where
there is a need to process the signals of vastly
differing anplitudes and phases into packets of
simlar anplitudes and phases. 10 Conventional bur st

AsREQIERI V&thvEers ¥abh TNU 'éﬁ& olis eém%&«} drBatyS sBaRYtthe range of
6909082 utilize a DC coupled single-ended sol ution,

opiédl rélg%aﬁ%Jcﬁl@éreieﬁrélérﬂécél\)&e@aﬁ@%mltﬁ b&Werolds in @équentlal burst
opposed to differential outputs. One such burst

mJddRCcKEls Wlhgrll?&o&aﬁ@hsbf SR BHE Gbovd) rﬁﬁ@%k&ndes a problem for
Controller mechani smto adjust the gain on an

bulPdeR! resdigeial wib@ HBRNS d Re&d t@ﬁro%é@%tél&a@bf‘vastly differing
Control (AGC) and sets the threshold accordingly

amldiBYE€End Bhates intb Phsketd DUiRnAERHRRS Whi %ﬂaé&l y
utilizes one of the trans-inpedance anplifier's

differential outputs in setting up the connection, a
sensitivity penalty is suffered as only half of the i

CohWrRibARtHuRR et 8slverd BBERad ﬁla%@éloébdcmw@é&ﬁ%%@oﬁﬂ“ﬁlhze a
symmetry of the input at the post anplifier causing

DCRENIPRS %M?%Lér@léﬁ s@iut.bhewﬁﬁl@s.ha@ttrérésmpbaaﬁd@ é\nﬁlﬁi\é?ro‘étput as
sensitivity 20 penalty. her "prior art burst node

op%cg:‘ée@'tb’ ifferéiteNo@puish @ne@u&ﬁ basethddB rbisiRat Bittests 29 8tomatic
Threshold Controller (ATC) mechanism to adjust the gain on an optical signal via means
of an Automatic Gain Control (AGC) and sets the threshold accordingly. However, since
this single-ended solution only utilizes one of the trans-impedance amplifier's differential
outputs in setting up the connection, a sensitivity penalty is suffered as only half of the
information is used. There is also a compromise in the symmetry of the input at the post

amplifier causing asymmetry output of the same that results in a severe sensitivity

penalty.

Other prior art burst mode receivers such as that disclosed in US patent 6420928 use a
differential DC connection which AC couples the input signals of the trans-impedance
amplifier. The use of a capacitor at the input stage of the trans-impedance amplifier
results in loss of burst mode data due tb the charging and discharging times of the

capacitor. This is due to the fact that the need for a short time constant in order to




di fferential DC connection which AC coupl es the input
signals of the trans-inpedange anplifier. The use of
a capacitor at the input stage of the trans-inpedance
anplifier 25 results in loss of burst node data due to

re¢dVer BRAR0LE8 stk SCRALFLDGolttdiRs He AR fof Qﬁé’r&{ {6 -constant
Th f time

is i1s due to the fact that the need for a shor

duRRG IR riddR vheReh stBieDC P fEqURed! evel s as qui ckly
as required contradicts the need for a long tine
constant during idle periods where a stable DC | evel
is required. 4 SUMVARY OF | NVENTI ON One enbodi nent of
the invention includes an AC differential connection
assenbly between a trans-inpedance anplifier and a
post anplifier for burst node receiving. The 5 AC
differential connection assenbly conprises neans for
coupling a differential output of the trans-inpedance
anplifier to a differential input of the post
anplifier. The means for coupling conprises a
coupling capacitor assenbly. The AC differentia
connection assenbly further conprises a swtching
circuit coupled across the differential input of the
post anplifier, the switching circuit having an 'on
state with | ow i npedance and an 'off' 10 state with
hi gh i npedance; wherein during burst node receiving,
the switching circuit is in the 'off' state and the
coupling capacitor assenbly having a tinme constant to
mai ntain a stable DC | evel such that a payload is
received accurately by the differential input of the
post anplifier; and during an idle period, the
switching circuit is in the "on' state and the
coupling capacitor assenbly having a tinme constant to
recover a DC | evel of the
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15 differential output of the trans-inpedance
anplifier. The present i nven{li on consi sts of several
novel features and a conbination of parts hereinafter
fully described and illustrated in the acconpanying
draw ngs, it bein under stood that various changes in
SUMMARY: QF INVENTI made without departing fromthe 20
scope of the invention or sacrificing any of the
advant ages of the present invention. 5 BRI EF
DESCRI PTI ON OF THE ACCOMPANYlI NG DRAW NGS For the
Ormeﬁ@gélrwt fohcihng i invaniing Rfudasdan Aariifeignisl qeRaection assembly
resent invention, there is illustrated in the
b BRRA- inpedanss grgelifief AP HAST HBPIIET [BHUBE MAdRERCEIVINg. The
vvhen considered 5 in connection with the foll ow ng
AGdifferangali eanneetion gsgomalyi ORMPrises MegRs feruauPg %Haferent'af output
operation and many of its advantages woul d be readily
of ¢ d??d@@fﬁ“'mdﬁfﬁﬁf %rpaltf'éf: foya ifferantig] input of the PPSY wiaﬂsi .T\hé means
view of data formats during burst node receiving
fordenupieg apmprigasea savRlBg. camecmrassqmbly ahe AG Q@ﬁfe&flﬁlv@nnecﬂon
view of an AC differentjial connection assenmbly betwee
asgernbly fgther ApyBRdsRES %Y‘r‘i?hi”ﬂ|C€FU'%1‘PRPP§C‘;%§?SS§%fjﬁffPTeé‘F'alf”E’a‘P“t of the
burst node receiving. FIG 3 is an illustrative view o
pogirarapitiendhe awisdinameiuit beving ancoi Sate Mait Py imeesanse @ngen off
15 assenbly between a trans-inpedance anplifier and a
stafg%gqth 5\;@5} imedangey whetgins gurinsdeurst rgeds (ﬁCﬁylrghg\ﬁ, er@tcgmg circuit is
vari abl e i npedance provided for the AC differenti al
in @@n%@@qtgﬁngg@mpyng sapgicitor assembly having a time constant to maintain

a stable DC level such that a payload is received accurately by the differential input of
the post ampilifier; and during an idle period, the switching circuit is in the ‘on’ state and
the coupling capacitor assembly having a time constant to recover a DC level of the

differential output of the trans-impedance amplifier.

The present invention consists of several novel features and a combination of parts
hereinafter fully described and illustrated in the accompanying drawings, it being
understood that various changes in the details may be made without departing from the

scope of the invention or sacrificing any of the advantages of the present invention.




10

15

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The
present inventi-on relates to.an AC differentia
connection assenbly between % trans-i npedance
anplifier and a post anplifier for bur st node
receivin Herei nafter, this 5 specification wll
BRJEEQE%%PHP%F&M ACGRIMPANXING DRAWINGS 0 t he
preferred enbodi nents of the present invention.
However, it is to be understood that limting the
description to the preferred enbodi nents of the
invention is perely to facilitate discussion of the
FobrtE%eﬁw PQ%%v%fnchﬂ'F?*'ﬁﬁda'? wnders@nding; ehée Present HH%“O” there is
illed in the art may devise various,  nodificatio
"'uam*eeem h?aqogﬂmeaw'tqnﬁ%w'r@ép%?m.%ﬁ!gnwe&m ﬁfew@%dé‘%'f“”s'dered
t he ended clains. 10 The AC differentia
in E‘Eﬂﬂ‘?@ N Wi thedaliyrng Aescration. 4hg inyeriioN i eRMstrection and operation
anplifier and a post anpllfler for burst node
and gy ey ad\antages woslsh broeadiBonder doesh ¢ 2P esi#ed.
Termnal Small Form Factor or Small Form Pl uggabl e
transcei ver nodul es of host boards, or the like, to
cater for burst node transm ssion received from
FIEPT isCa ilDgtEan0s kicWndftdata Tdr@a@ukgtiurdten®id teadkiving and during an
connection assenbly according to the enbodi nents of
idld p&riddavention can be conpliant with the Optical Line
Term nal burst node receiving protocol. Enbodi nents of
the invention can significantly inprove the
sensitivity performance of the host boards, inprove
the synmetry of the post anplifier outputs and reduce
Fig.heisXn infidtseitve oibwtdianp tiffefsritibl dondectidutg3sémblyWetweden a trans-
can be inportant when there is DC coupling to the host
imfxeRhte ampficBuns b petampldieeior bagst hdddirédetrimnt from
continuous receiving and there is normally a
sensitivity penalty associated with burst node
transm ssion. Conventional single-ended

FIG. 3 is an illusirative view of another embodiment of an AC differential connection
assembly between a trans-impedance amplifier and a post amplifier for burst mode
receiving showing a variable impedance provided for the AC differential connection

assembly.
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solutions that attenpt to overcone this introduce
unbal ance or asymetry at the input of the
post-anplifier that severely degrades sensitivity.
Enbodi nents of the invention 25 reduce the sensitivity
£enalty by optim zing the interconnection between the
DETARSDDESGRIETHMN OFaHiF iRREHERGRP ENBQRIMENTD| i fi er.
Additionally, to conply with the Optical Line
Term nal burst node receiving protocol, enbodi nents of
the invention provide for two tine constants. A short

THel pRs&RNBlattion | BlatPld 8 AO JdifkGeMRA cbhfedibn | R48MbRSbetween a
qui ckly as required. Along time constant serves'to

traPEQbsRines aRlpRfiddant @vilst E@pIifle® (R Ibul st ehoddtréceving. Hereinafter, this
transm ssion consi sting of packets of various data

spbaficEbA willldescHBd thel fragisiliri@hish &dcoRtiigio tHB PeefE@E@bMbB8iments
consi sts of packets of various data Tornmats.

of Hef presamanientibh.dwdRe at fsGo eGnbierdtdda that lirfitiAd the description to
illustrative view of the data formats during burst

théTPfstelr&F @mbobineis] of Ukid MAreftiord § taP&ly 11O GacifitaicNlis€dldh of the
illustrates the 10 start of the burst node data, where

préseht MYEnRACKRE it iPBAEKEBNA (b BodeSsKilRE ah VRS aW thBy Aevise various
particul ar anplitude and phase. Subsequently, there is

mcdificafibres 4R dqRflalch®AnitHoRt WeRIHiIAg Wom BRC g P thdippehded claims.

node data. A second packet, packet B (108) is the next
packet of burst node data received with a different
anpl i tude and phase. Enbodi nents of the invention

ThE pAd) 'Hif?e‘?eﬁt%? ci)rme%ﬁ&lﬂ) %?%Blg%ghﬁeweg @rahg-irgp%dr?&c? falm é)rliﬁ?roand a

trans-iI npedance anp Ier € post

po Ira?ﬁﬁﬁi.ér %%ﬁt%ﬁ%&wﬁ@%zﬁ%&ﬁko@o(&&ﬁ o kag)ttig?l(ﬁine Terminal

iTtering anplit and”™ phases 1 nto packet
n’?‘dllrﬁé "ERRRd 'sﬁgafh.SF&Huqvl F@gb?est LREEMBAuILS oP RY R h
S to Ir@ ﬁ@l é I's an |H ust rrgﬁ%veévﬁegvu g? Oan&,&@a fis, or the
nkeg'té eGtef ! t%lrst AR ARG RE Ly ffg%OB 1 NYRFK Ynits. The AC
rans-1 npedance anplifier ( and a post
differential connection assembly according to the embodiments of the invention can be
compliant with the Optical Line Terminal burst mode receiving protocol. Embodiments of
the invention can significantly improve the sensitivity performance of the host boards,

improve the symmetry of the post amplifier outputs and reduce the DC offset of the post

amplifier outputs, which can be important when there is DC coupling to the host board.

Burst mode receiving is different from continuous receiving and there is normally a
sensitivity penalty associated with burst mode transmission. Conventional single-ended
solutions that attempt to overcome this introduce unbalance or asymmetry at the input of
the post-amplifier that severely degrades sensitivity. Embodiments of the invention

reduce the sensitivity penalty by optimizing the interconnection between the trans-
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20 anplifier (208) for burst node receiving. The AC
differential connection ass Iy (200) for burst node
recei ving conprises two nmai n" conponents. The first
conponent includes a nmeans for coupling the

|m9éJafn@é %H‘Fp'liﬁér AR ho&f arhhifet. m@ﬁﬁlohﬂl}eﬁﬁéﬁﬁplf‘mh ithd ébtlcal Line

the differential input of the post anplifier

Te(ngiggl) burgthﬁcﬁ@ ¢l PRGN terh RiHEIRS of MRl EMioR%rovide for two
circuit (218) coupl'ed across the differential input of

tlrnteh&)nﬁ%ﬁk @!@r‘ldrf {iBE oROBMt |s2a'i)pﬁ3ed B tRevaReBERIVEl 85 quickly as

the means for coupling is a capacitive

rediﬁ’dé@' h%n@ﬁmﬁ&caﬁs@é‘rﬁ' depod fba rdvREBPStHSIBSDG (ERAbI Rékeiving data
capaci tor assenbly (214, 21 wherein the coupling

traR@RRSbA %ns?i'ﬁﬁﬁ'@*ﬁcl(e?sléfvaﬁé@ A8 MRHises a pair of
capacitors irst capacitor (214) is connected

between a first output term nal (204) of the
trans-i npedance anplifier (202) 5 and a first input

Thé &Jd MahshddBh &f birBenfRst re88hg fdoBbists28B backBRe oF S6AIE data
capacitor (216) is connected between a second out put

forh%wﬂméreﬁé’&@ fiRf nidae branst.i rm@dang%nampétra‘t.w@rwem( 3Pk data

and a second input termnal (212) of the post

forfAR ddring bukst PRde rbBeiRR@bRE BuiiiPadidERdrical PHRE(102) illustrates the

i nventi on, the neans for coupling may conprise a

staPt' ST R i BuYst mOdPba@OWRkiNE fFSPsHkEO packdaI A (10&)% eéeelmzed with a

fashi ons capacitive coupling or AC coupli ng.

paﬁﬁ@@lﬁférﬁbllt@&b antfiprlisans Dskeqhehts thef€istin iR denigd r(rﬁﬁn%efvwen two
coupling as the first capacitor (214) and the second

pa&RRAGH Hupdt nec?d?eﬁaaté K sEDMIPACRACSacREL S%fﬂa@%b%x?ﬁ%ket of burst

IllTustration only. 15 The swtching circuit (218)
mo@e 'E{E%Cﬂeﬁé#v@cﬁvl@ﬁ@'Hlffé?&tfdn*irﬁﬁude%'dtph‘égé NERBddimeAR)of ‘{'ﬂe mventlon

the post anplifier (208) and the second i nput
opfirfiz&1 Aa! infefdetheiont BERRA! trRMBhAd-InfledbREB)ampifN&r and the post
amplifier to process packet A (108) and packet B (108), both of differing amplitudes and

phases into packets of similar amplitudes and phases.

Reference is now made to FIG.2. FIG. 2 is an illustrative view of an AC differential
connection assembly (200) between a trans-impedance amplifier (202) and a post
amplifier (208) for burst mode receiving. The AC differential connection assembly (200)
for burst mode receiving comprises two main components. The first component includes
a means for coupling the differential ouiput of the trans-impedance amplifier (202) to the
differential input of the post amplifier {(208). The second component includes a switching

circuit (218) coupled across the differential input of the post amplifier (208).
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switching circuit (218) has an 'on' state with | ow

i npedance and an 'of f' stategmﬁth hi gh i npedance.

Al ternatively, the switching circuit (218) may al so be
capabl e of variable inpedance, such that the 'on’

' In Shtembalinidhe cs WIGCh] e MbscUidr do@%iﬁ‘)g Ras chswitive coupling or AC

i npedance 20 than that of the state of the

coSMingGRAT@nEdrises atcols Bﬂr%) caphbifor Aeséthbil, 2 £01t218) wherein the coupling
connection assenbly 00) according to the enbodi nents

caFéc:t‘bhﬁsse'nfbl'}em1 uomd) @6ﬁ1bﬁ§es@;5ﬁlf bFSRPaditdrd Athe(fidd Qhpaditdp(214) is
oad (220) having inpedance larger than that of the

confdtiecSbéeeRla firBEolpatiteming (204)Cafithe Qr%ﬂu&)mpéﬂéﬂcé @ﬁh@hﬂer (202)
(220) is parallel to the 25 switching circuit (21

dheirbaagut (tErdtihali(310) @R BRCI R abplifie 2208) Tend sdcdhd icapatitor (216
anterlr;l ngllgthlO?a( cgf tﬂﬁgﬁpogt 9arrpleplfl)er (208) gngéﬂtiﬁre e

cofrstitd bbReh 4 eedBriaddutpdldiminbl (A0e) Re e dERS-iIMpRIance amplifier
(208). 9 \When optical burst node data is rece| ved,

(262) antl baRsohdPHRBESNATRA 2)fdf @le {od0dnpRRRE0d)S
correspondi ng electrical signal froma photo- det ect or

to a differential electrical burst signal, wherein
differential outputs at the first output term' nal

In 4@d14gr exrsbdirientst edvention tAs indafs rartalipingdhidy &dmprie a plurality
trans-i npedance anplifier (202) are symmetrical to one

of a6\iRG capaditorshab nhsientp EhoRE Qiaﬁamle(d&@nngleﬁhc @upling. The
master reset signal configures the switching circuit

dedotipBdn laRd tdi@wingd hereit Adfer toShBGRedriefot RBESIADCR Bk firftecapacitor
swtching circuit (218) is 10 mnimal conpared to the

(214)Redahe &seebnd hﬁpécﬁt@ﬂéi@%n cérivenicAbe da R BlaRsoPSend Mestration
first input termnal (210) of the post anplifier (208)

onfghd the second input termnal (212) of the post

anplifier (208) increases correspondingly. This causes

t he coupling capacitor
The switching circuit (218) is connected between the first input terminal (210) of the post
amplifier (208) and the second input terminal (212) of the post amplifier (208). The
switching circuit (218} has an ‘on’ state with low impedance and an ‘off’ state with high
impedance. Alternatively, the switching circuit (218) may also be capable of variable

impedance, such that the ‘on’ state of the switching circuit (218) has lower impedance

than that of the ‘off’ state of the switching circuit (218).

The AC differential connection assembly (200} according to the embodiments of the
invention further comprises a load (220), the load {220) having impedance larger than
that of the ‘on’ state of the switching circuit (218). The load (220) is parallel to the
switching circuit (218). The load (220) is connected between the first input terminal (210)

of the post amplifier (208) and the second input terminal (212) of the post amplifier (208).
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assenbly (214, 216) to have a tine constant
sufficiently large to maintajpn a stable DC | evel such
that the payload (e.g. the burst node data) is
received accurately by the 15 differential input of
the post anplifier (208). The sufficiently large tine
constant slows the decay of the DC Ievel of the

whéRBgtidaBedenege aglis fdceivel 208 raAtlimpédand bﬁl@n@rl(m converts
for accurate receiving of the payload, particularly

a Ebtrdspendifg Gleetrical §i588 fRim &' photdldetec®r wsrcﬁrferému Relfical burst
of a transition in the burst node data requires the DC

sidrdy, ebhdr8inb@fféfanil Auiels at \Md Mirdt usp i tbineih@N04) and the second
connection a gain in sensitivity of approximtely

oulp R AEIMICAN286) aCheClrAtt-ifipebatbcbaiblifichqae)r feedWimdrical to one
gp106 108)r( |§? enbodi rren?*sp of the ?n\?ggtl o)n ring an

anbBeg period (104) between two packets of burst node
data, the switching circuit (218) is in the 'on
state resulting in the coupling capacitor assenbly
(214, 216) having a tinme constant sufficiently small

Durifig Hee WeddedreBSiving \( 86, al08}, Remeidf ﬁés%ﬂklgﬁél Rutiqbs Bfe RMitching
the trans-i npedance anplifier (202) e SuffICI ently

cir8uTB( 218} iifBhe Cite tsdik. 8inceVibe tilPed&RiePbl the SARARIGt BFcuit (218) is
assenbly (214, 216) to be charged fast enough to

miRifzP ¥emphied tBhd tnpddaned opthel BAd (220)s tHeRPEAAE® across the first
anplifier (202) outputs, which allows the receiver to

inpa€iedsinal (:a:lo?:&sﬂ the bBsttdnlided 268) A thaREtdnddRSut rndidi® (212) of the

i nput signha In addition to the coupling capacitor

poftS a@ftfer (2887 incPdbks advtrebhdhdiily. CTHi® Gatbd<C e cé&sllﬁb capacitor
5 the AC differential connection assenbly (200

asSEMmY (S8, 215PicChdvata Gink Gehstant Sufi@é@ly laigeao mamtaln a stable DC
differential output of the trans-inpedance anplifier

leveR8doh irat the payibde (£t ihal bursiPtbd@fdatd)he re@siedaadiurdtbi9roy the
(208). Addi t| onally, the AC differential connection

diffefsriiaihyut(of &) pd¥REmpRrles 20B0MHE Siffickdhtly b tim@RoRstbAtHIdws the
to isolate the differential output of the

deddyad¥Sthk MRS UABEEf the trans-impedance amplifier (202) outputs which allows for

accurate receiving of the payload, particularly during long stretches of 1's and 0’s where

the lack of a transition in the burst mode data requires the DC level to be maintained.

With this differential connection a gain in sensitivity of approximately 1.5dBm can

achieved during burst mode receiving (106, 108) in embodiments of the invention.

During an idle period {104) between two packets of burst mode data, the switching
circuit (218) is in the ‘on’ state resulting in the coupling capacitor assembly (214, 216)
having a time constant sufficiently smail to recover a DC level of the differential output of
the trans-impedance ampiifier (202). The sufficiently small time constant allows the

coupling capacitor assembly (214, 216) tc be charged fast enough to recover the DC
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anplifier (202) fromthe differential input of the
post anplifier (208). F 10 ference is now made to
FIG3. FIG 3 is an iIIustra]tlve vi ew of anot her
enbodi nent of an AC differential connection assenbly

leve? Qpihet{?én‘éﬁ@@e@aﬁcb%‘ﬁp‘llﬁ@pgﬂgﬁ&ﬁpéﬁp\lvh|Ei'1 %ﬂov(s?@l%)recéb?léil t@ adjust

post anplifier (308 urst node receiving. The

qu‘ﬂikf;ft@rtt%‘alﬁér'mgcﬁﬂﬁlﬁ@dés%th@ﬁﬁ@ﬂ%%l(300) of FIG 3 IS
simlar in sonme respects to the AC differenti al

connection 15 assenbly (200) of FIG 2. For instance,
the AC differential connection assenbly (300) of FIG

in 3dHiEH HOBE BBAMY cfaséc.féeagéérﬁtg the, Qﬂ 8%6% bftcHMY Brbit (218),
of the trans-inpedance anpll ler (302) to the

th&l ALl @Bkt borriRtdn é’sfseHBﬁ/ 08y méﬁ"@érh{)ﬂls%r a ﬁﬁ%)ng&lﬂ@ulﬁ to match

swtching circuit (318) coupled across th

thél affefdrBat d@but JTRKHE tehsiMSeRPes apphfidrf (262) t()?tﬂg)mfremﬂ.af input of

means for coupling can include a capaC|t|ve or

th&@b‘ﬁ'dn&lﬂﬂéﬁ'@b&;)‘ pakbitstadly CAE A Bffe AR dohRECtIZR a§§éﬁﬁﬂﬁ I(2’00) may
I'n this enmbodi ment of the invention

alse)Qdefra‘ss %ﬂ%dlaﬂlon%ﬂﬂl?t@t .saate tAS Affekdntiall RSt of ert fifHs-impedance
conprises a plurality of |oads (320, 322 t he

anfpiiHERRO2 Vrdh tHeQRfiSrehtial (npdPof tRe %bst%llﬂ&' (@08)ef erence

vol tage source (324) between the plurality of |oads
(320, 322) to generate a DC bias and havi ng i npedance
I arger than that of the 'on' state of the switching

RefdrbRct & noRdfade thHIS T HIE! IW A iQstrable VieWas aRothaF EmBb&ment of
i npedance for the AC 25 differential connection

an A 8BIantiAIZ8Ahectidh as%lmob) b&veblr adtdnb ahBpaddrak amplifier (302)
connection assenbly between trans-i npedance
anérﬂﬂpbgﬂ &inplifier (308) for burst mode receiving. The AC differential connecticn
assembly (300) of FIG. 3 is similar in some respects to the AC differential connection
assembly (200) of FIG. 2. For instance, the AC differential connection assembly (300) of
FIG. 3 includes means for coupling the differential output of the trans-impedance
amplifier (302) to the differential input of the post amplifier (308) and a switching circuit
(318) coupled across the differential input of the post amplifier (308). The means for
coupling can include a capacitive or AC coupling that includes coupling capacitor
assembly (314, 316). In this embodiment of the invention, the AC differential connection
assembly (300) further comprises a plurality of loads (320, 322), the plurality of loads
(320, 322) having a reference voltage source (324) between the plurality of loads (320,
322) to generate a DC bias and having impedance larger than that of the ‘on’ state of the

switching circuit (318). This configuration provides a variable impedance for the AC

differential connection assembly (300).
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and a post anplifier for burst node receiving, the AC

differential connection 5 senbly conprising: neans

for coupling a differential "output of the

trans-i npedance anplifier to a differential input of
cuAimspost anplifier, the means for coupling conprising

a coupling capacitor assenbly; and a switching circuit

coupl ed across the differential input of the post 10

%ﬂ?#nl A@rd;ﬁéﬂéﬁué"\éo‘hﬁ&t a%és,'ég{f'lﬁw ts)?lg/t\égﬂ\%} ?ﬁn%-&gk%eo%h@é @mplifier

\ ow I npedance an nt
I p S : C&hVi i K1 €, i
S COR R %) RT3 brsP pltep UG, LECAL Y ptentil omecton

coupkiNghi¢ apaGidiy: assenbly having a tine constant to
nainté?ﬂjg stgélgiDC | evel such that a payload is

recei ved rri'e%n?ﬁc?r’l‘%eo?jbﬁﬁa@’n a%&r&ﬁiaﬂb&ﬁa@f ﬁrﬂwé Qﬂang-ﬂ'ﬁﬂt%%aglt‘,e amplifier

t he post anp ring an i1 dle period,

switchin j kdrtiB il € = OR @ :
® & Yfterdntiaf édsﬁgjrt‘rbdl?sthﬁ Bost SiAbIfieANhe Fld8ns for. coupling

coupling capacitor a aving a tinme constan

recover Y f ~t ' j- out put of the
trans-i rrggrgépﬁémylé&ggh%ﬂn? icgrsé(qﬂggg%e%glny’ gbcsjerrbl y

according Loy Brduit WOGEISE adr b8 Frféufalff'e'ﬁ&éu%ﬁmﬂtt&r the post

assenbly conpri'ses a pair of capacitors.

assenbl y ;aceldi t‘%gs%ighﬂgati:h‘@uﬁ : ha\kﬁﬂg &l Bnt B&te With aé\k N¥pedance

circuit 1s capa 5 varia I npedance, s

that thean®on ‘i &bk Wih hiBR imPedanblWhetbinCui t has | ower
during burst mode receiving, the switching circuit is in the ‘off
state and the coupling capacitor assembly having a time constant
to maintain a stable DC level such that a payload is received
accurately by the differential input of the post amplifier; and
during an idle period, the switching circuit is in the ‘on’ state and
the coupling capaciter assembly having a time constant to recover
a DC level of the differential output of the trans-impedance

amplifier.

2. An assembly according to claim 1, wherein the coupling capacitor assembly

comprises a pair of capacitors.

3. An assembly according to claim 1, wherein the switching circuit is capable of
variable impedance, such that the ‘on’ state of the switching circuit has iower

impedance than that of the ‘off' state of the switching circuit.
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15

i npedance than that of the 'off' state of the
swtching circuit. 12 4. assenbly according to
claiml1l, wherein the AC différential connection
assenbly further conprises a |oad, the |oad having

I npedance |l arger than that of the 'on' state of the
swtching circuit. 5 5. An assenbly according to claim

14, vipeasidmbi eactbratid t& Rt & wherieahé AC aﬁé@ﬂﬁ&wconnecuon
further conprises a pl urality of |loads, the plurality

of |a§§é+ﬁbl? tHRE cmphiis el 1884 She/ Rl %Gﬂn%%ﬂ;ﬁ@o%n@@iéﬁ@&ﬂhan that of
the plurality of |oads to generate a bi as

havitfg'oh TSR e dwiicBRb ctraﬂﬂ that of the '"on' state of
the switching circuit. 10 6. An assenbly according to

claim1, wherein the AC di fferentl al connection
assembly further conprises a matching circuit, to

Nt (i bEenthif fReeM@iNgato UHIRUL, Gherdihend 1an SdiffdBRSEA NGRnection
anplifier to the differential input of the post

a”p|3b§érﬁt§!¥] flrkhef - coﬁ?n@éssﬁrﬂh.lrﬁll@% WsNthe BuFdiif &7 1dads having a

wherein the AC differential connection assenbly

f ur tdrerenc® VBRAEESoLREe bEQeah 1R pRirdify bt I0k8s it& @bﬁé@tet A®C bias
differential output of the trans-inpedance anplifier

f r oghd Ravifly frhidantd Rikgdr i thaf oftthe oROSthteTMd SWifthing circuit.

6. An assembly according to claim 1, wherein the AC differential connection
assembly further comprises a matching circuit, to match the differential output of

the trans-impedance amplifier to the differential input of the post amplifier.

7. An assembly according to claim 1, wherein the AC differential connection
assembly further comprises an isolation circuit fo isolate the differential output of

the trans-impedance amplifier from the differential input of the post ampilifier.




