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NEW aDD. OirIP-SETt'AlmTIONlNG 

The fte$ent fuventi~n rel4ietl to re.a4 ~a~ncl ~tar and mote· particularly 

·. to ·th.a cltlpa that· the. read ~a.T)nel ·~t.a are iorttl$1 on. 

The .tot8.I nµn}~ or chi~ reqi.\ired ·to ·implement a ~ diak drive syatem 

variea but ?n81 be 7 clllP'J-. Theae. Chi~ .!J1G1 be t1tloo read-cluronel, aartt>, p~p, 

DRAM, Controller, flash m~mory, DSP .. Consolidating the digital OMOS cbfps 
to&ether fu a single cblp · (Qr any form · ot combm4tion 0£" th.tase chips) allow" 

raductton of total number of chips needed and offers lower cost. 
Thl$ iA Rhown in Figure 1 and allows for the DSP1 the controller and possibly 

DRAM and Flash memory in a aingle chip. 

Chip consolidatfon allows improved perf9I'JD1lilce at the right time with 

lowest cost. 

In order to reduce .development time of ~d-channel circuits and improve 

t.estahility, the rea.d·chann.cl has been deaigned difP_tally. Howev-er, this digit.al 

d~ require.cl a ci>nversion of the necessaijr aignals from analog..to .. digital In a 

forward section of the oatnmunicatlon. channel. (read-channel). However, no matter 

how soon or how far forward the signal procesamg becomea digital in the read­
chann.el. the an.alog ~nt-end remains to be the most. cdtJ.cal in tennl'! of 

development time and perfunnanee delivery. :as integration in a digital CMOS 

pt"Qcese1 ia: raquh:ed t.o achieve coat, time and. porform.an.co, the analog front.rend. 

becomes harder and trie'kier ta implement. Advanced CMOS processe$ with small 

fe.ature Ab:A TACJ.uil"A lowei; sup.ply voltaa"e whj.ch ·~ affect the performance of the 
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analog tro_nt-en.d signlliC8ll.t11, _lower aignal .. tcrnOiae, lower supply reject!~ und 

lou~er .d~ ·or~ M~~~, ~~l -~c CMOS. pro~· does not contain 
•. r 

oapaclt.ors. .tMistors .µ9r lovi~~ld devioo:t that are. necei111ary ta achieve 
. . . . . . . ... . . .. 

unproved analog. por.fot'J.1W1Ce at -1¢W'Cr area; ~r~g -~ '1f th~e $ctrical 
. . . . ·I . . . 

. elam.ents m a generic OMOS. procesa ls. generally non-standard and will result in 
. . : . . . 

higher tost~ lo~·~cesa dev.elopment and ~rtable deaign. Therefore tl:ie 

~~ !ro~knd fu. th~ read ch.arm el ia ona of the most im.Po~t probl~ms. to allow 

fun -~te~tfon Qt eltlp ~ets. The. integration, is affooted·.by higher digital .noise. 

higher noise coupling via· aubatte.te, lawer data: rate •. lower aupply rcjecti.Qn (1'10 

·· co,aCa<le at low .supptr), and·~~ ~s fl~ctUati~ . 

This mtegratiQn 4oes not nooesaarlly mean low-cost J>ecauae the capacitor 

area is large (Metal/Met.al oap), and low pei:fotjnanee, . i.e. ~og front-end will 

requ.i.te d~iW. l'qual:izatfon Oarger uumber o&p11) to fh: tho non idealiticu1. 

A new ·a.rchitecturel partitioning for c~p intagration is proposed that allows 

for low..-oost while delivers perf'orma.nte at a much lower risk th.an prevfou11 

propooal. 
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J;llµEF llEaQBlfT!ON OF Tfl;E DRAWINGS. 
. . ·. .. . . . . . 

lNti~ 1.iB droutt diagrtm; of a. read~el ~; 
F¥··~;is ~overall~~-~;-
Fig. ~-ls _pro~ _parfiti® for a Na.d~~; 

Fig •. 4 is a .ci.rcuit ~~of e. anal~ t1ectlon Of t}:Le rea4~~~el? and 
Fig. 5 is a circuit diagr:am. of'a digital riecjtioh of-the i-ead-cbtinnel. 
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DETAILELlDF,flCRIPTJON-OFTHE INYENTIQN 
. . -·.. . . 

Th6 .~~el ·JDA1 l>e t.o ho ~tiotJ.od ·m.to two ·p~. Th~ n$t part is 

the aualqg fr:ont-end AQ.Of YG~ LPF,,.IW.aud ·mar he ~rvo · 

and is reterred·to aa mJOH~11100. whue ~e s~nd PaI1i Wilt contain the digital 

section (FIR OMS, Vitet'bi de~~. SPPT, Doood~, Deacn~ !10 int.erface, wtite 

pa.th, PLO, tlln~ base geri.etat.ot') RDCa:~ 200~ AB ·111hoWn. in Figure 2, the first part, 
~ . . 

BDCHf 1 1190 will "be integrated ~ong ·the preamp on the tiex. This ia important 

·~here m~QS toohnalogy. is f\C!qukd to d~liv~ noiae and speed perfornianoo. The 
. . · . 

. ttddltion <If RDCirft, 100 to the '.proamp 'Yrill not. ad-i~ hµ.pact th.a porfornta.nce 

·of the preat;np. In ~. it may reduce the xi~ed. far ~i AQ..eoupling and 

additional thermal Aap~ty detection and co~pensation (uaed to be in both ~a.d-

cbannel and preamp). · 

~o, there will be no additional clocks needed. Programmiog i$ aahieved via 

a ~eria.l port for ermnple. A conoo11f.uAI block diagram is ahown in Figure 4. 

The second part RDCH#2 200 that is mainly digital in nature is now- more 

adaptable to OMOS. standard (or Generlti) IJL'OCC~e. Proce~s iiuprot'emen~ will b6 

readily applicable t.o th.its part of the read channel. The . only analog part of 

RDCH#2 200 is the Analog-to-Digital con~~r ~0). If this AID con-qerter would 

have been placed in RDCH#l 100 then the performance Qf this circuit will degrade 
' . . 

due to switching n.aise coupling in the ~ aensitive part of. the syiitem, for 

~xrunple the pre@lp. In ~ sch.em~, ~ .ADO ~ bfi'. placad on RDCH#2 200, a.B 

ahown in Figure 6, to allow for noise isolation in lUJOH#l 100. Alao, to redll.Ca 

power due to not having 6 or 7 intorfaca bit.$ sw!tchblg at ma.xclook rate. Moreover, 

this might make the flex d®igu more ditlieult if' ADC ia pla.ced in JmCHfl 100. 

In this proposal the only problem element ia ADC design on boa.rd of digital 

process (Generic). Typical ADC deaigna do not ~uire lar~ capacl.tancea (Flash 
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ADC) and~ some ~no ca.~tor.'S 8.t all·{~ ADC. ~er, the output of. 

ADC do44 not .hav• t<J._<4.i'qe l~~ ~q At c1~~Jc.m~ clock rate. 
The ~vantage ¢c~~ ~~is: 
1. ·Can atarl -4~ l>as_ed 0n .·Ctln'ent tec11nology by simply partitioning 

the chip this.~~ th~ ·d~ t.inie. 
2. ADC is the only anafog.clrcuitin.the digital partition. 

· 8. No need to develop a fJPGcld.~clmalogy. 
4. Transfer to new.~ ~ology .of tb.e. read~hann~ with little 

redesign of ADC. 

5. True low~ aolution whilB delivering pedanumce. 
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WHAT IS CLAIMED ffi: . : ... .. . ' 

t A read ~trµ~ ~*'~Jlri$int 

IHfS SHEET HAS BEEN 
REPLACED 

e. digital portwn of th~~ ~~1 circuit; 
~~og·t>olion ~the .. ~~d--cli?n~~-dr<n$; and 
e.n ADC convaralon to c~t>.n~ the _afgital pcrtion with _the ~og portion, 

whe~ the analog porUo~b· po~tio~ed.on·a.·mtt~nt chip ~an.the digital portion. 
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