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NEW HDD CHIP S8BT PARTITIONING

The pregent invention relates to read channel cireuits, and more particularly
. tatha chipa that the read chariniel citcuits are formed on,

The total number of chips required to-{mplement, a hard disk drive system
varies but may be 7 eh:ps. These thips may be titlad résd-chunnel, secvo, preamp,
DRAM, Controller, flash memary, DSP. Cansolidating the digital OMOS chips
together in a mingle chip-(or any form of combination of these chips) allows
reduction of total number of ¢hips needed and offers lower cost.

 Thix i shawn in Figure 1 and allows for the DSF, the controller and posaibly
DRAM and Flash memory in a single chip.

Chip consolidation allows improved perfarmance at the right time with
lowast cost.

In order to reduce development time of read-channel circuits and improve
testability, the read-channel has heen designed digitally. However, this digital
design requires a conversion of the necessaiy signals from analog-to-digital in a
forward section of the communication channel. (read-channel). However, no matter
how soon or how far forward the aignal proceshing becomes digital in the read-
channel, the anslog front-end rematns to be the most. crilical in terms of
development time and performanoe delivery, As integration in a digital CMOS
process is required to achieve cost, time and porformance, the snalog front-end
becomes harder and trlekier to imploment. Advanced CMOS processes with small
feature aiza vequive lower supply veltage which will affact the performance of the
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analog front-end significantly, lower rignal-to-naise, lower supply rejection and

louger desfgn oycle. Mcreover, typical genmc CMOS. procgss’ daes not contain
cepacitors, resistors ngr low~threahold devices thet are necessary to achieve
improved a.nalog perfarmanoe at lower evea. Inoorpomiung any of thege electncal
elamants in & generic OMOS, process Is. generally non-atandard and will result in
higher cost, onger pracess development end unizansportable desigm. Therefate the
analog front-end in the read channel ia one of the most nnportant problems. to allow
full int:egratmn of chip gets. The integration, is affected by higher digital noise,
higher neise coupling via substrate, lower data’ rate, lower supply rejection (1o
cascade at low supply), and higher process fluctuation.

This integration does not necessarily mean low-coat bacause the capacitor
- area i5 large (MetalMetal cap), and low petformance, i.e. analog front-end will
require digital eyualtization (arger number of tape) to fix the non idealities.

SUMMARY OF THE INVENTION

A new architactural partitioning for éliip integration is proposed that ellaws
for low-cost while delivers performance et a much lower risk than. previoua

proposal.
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Fig. 4 is & circnit disgram of @ analog section of the read-channel; and
Fig.bisa cirantdmgmm of a digital sedtion of the read-ctwnnel



The read~channel may bo to ho partitioned into twa parts. Tha fiest part is
the analog fmut-end AGC, V@A, LEF, Refeand may he getvo
and is referred to as RDOHFL 1 100 While the second part will-contain the digital
gection (FIR OMS, Viterbi detector, SBDT, Decoder, Describe 1/O interface, wtite
path, PLC, time base generatar) RDGH#Z 900, Ashown in Figure 2, the first part,
RDCH#1 1 100 will be mtegrated alang the preamp on the flex. This is important
‘where BiCMOS technalogy is requited to dehver noise and spesd performance. The
udditdun of RDCH#L 100 to the preamp will not. advordely fmpact the performanca
of the preamp. In fact, it may reduce the riced for external AC~coupling and
additional thermal Asperity detection and mmpensauon (used to be in hoth read-
channe! and preamp).

Also, there will ba no edditional clocks needed. Programming is achieved via
a serial port for example. A concaptual black diagram {s shown in Figure 4-

The second part RDCH#2 200 that {s mainly digital in nature is now- mare
adaptable to OMOS, standard (or Geneds) process. Process improvements will be
readily applicable to this part of the read chanfiel, The only analog part of
RDCH#2 200 is the Analog-to-Digital convertor (ADO) If this A/D convetter would
have been pleced in RDCH#1 100 then the pérfonnance of this circuit will degrade
due to switching naise coupling in the moab gensitive part of .the syatem, for
example the preamp. In this scheme, the ADC will be placad on RDCH#2 200, as
shown in Figure 6, to allow for noise jsalation in RDOH#L 100. Alao, to reduce
power due to nat having 6 or 7 intarface bits switching at max cleck rate. Moreover,
this might make the flex design more difficult if ADC is placed in RDCH#1 100,

In this proposal the only problem element is ADC design on board of digital
proceds {(Generio). Typical ADC designg do not require large capacitances (Flash
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ADC) and i3 same cages na capacitars at all foldi,ng ADC, Moreover, the autput of

ADC doss ok have to.drive Iarge lead at ulnck max clack rate.

The advantage ofcurrent archxtaotm'e is:

1. Can start degign based on ctrrent technology by simply parutxoning
thsebipthismducesthe desxgnﬁme.

9.  ADC{athe only analog.mrcu_xt_in the digital partition.

-8, No need to develap a ppecial technalogy.

Transfor to new dlg'mai technalogy of the read-channel with little
redesign of ADC. ) -

B.  True low~ost solution while delivering perfurmance.



| THIS SHEET s BEew
REPLACED

1. Aread channel cireulf compriging:

a dx,gital portinn of the read chz\nnel circult;

an.analog potion of the read channel c:rcmb; and

an ADC conversion to conuect tha dzgxtal portion with the analog portion,
wherein the analog portion is positioned ou a different chip than the digital portion.
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