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pi pelned anal og-to-ar g1 tal * conver ters (aocs)-  [[IINIAMMIN

pi pel i ned anal og-to-digital converters (ADCs).
*159159*

BACKGROUND [0002] Reduci ng power consunption of
el ectroni c devices has beconme increasingly inmportant, "7~ ~
particularly for battery powered devices such as

ceht orar pnonce, he& pravers ana otner sevices. AN
Anal og-t o- d?'BEUeNED: PediQDIQIHAL CONERIGRM®NI y used , 0=

in these electronic devices to transform anal og
signals to digital signals. The ADC may include a

pi pelined ADC that utilizes nultiple stages. Each

st age enploys a sanple afdEHdl d circuit that sanpl es
an ana |n$ut voltage Vii, to the pipelined ADC or
2" oo T0AI1 \of b usspat Hsciowiie paises | pigeined rAnak-ordatal
each of the stages receives a reference voltage Vref.
[Q?@E%‘}erﬁéﬁ‘%@% ng nowto FIG 1, a typical pipelined
ADC 10 is shown. The ADC 10 includes a plurality of
stages 12-1, 12-2, and 12-3 (collectively stages 12)

that are cascaded in S%Mt hough three stages
12-1, 12-2, and 12-3 Dt he pi pel i ned ADC 10
T B SRR S 3 4855 B9 B oo
r|rr?c(:jreas|ngilly imporEant, particularly for battery powered devices such as laptop
computers, personal digital assistants, cellular phones, MP3 players and other
devices.  Analog-to-digital converters (ADCs) are commonly used in these
electronic devices to transform analog signals to digital signals. The ADC may
include a pipelined ADC that utilizes multiple stages. Each stage employs a
sample and hold circuit that samples an analog input voltage Vi, to the pipslined
ADC or a residue voltage Vies from a prior stage. In addition, each of the stages
receives a reference voltage Vier.
[0003] Referring now to FIG. 1, a typical pipelined ADC 10 is shown.
The ADC 10 includes a plurality of stages 12-1, 12-2, and 12-3 (collectively
stages 12) that are cascaded in series. Although three stages 12-1, 12-2, and
12-3 are shown, the pipelined ADC 10 may include additional or fewer stages.
Some of the A/D converter stages 12 include a sample and hold module 14 that
samples and holds the analog input signal Vi, or the residue signal V. from a

prior stage. A low resolution A/D subconverter module 16 quantizes the held



sanpl es and holds the anal og input signal V1, or the
residue signal Vres froma prior stage. A |ow

resol ution Al D subconverter nodule 16 quantizes the
held 1 analog signal to a resolution of B, bits where
I corresponds to the current stage of the pipelined
AID converter 10. The nunber of bits per stage B;
and/or the nunber of stages nmay be determined in part
by the desired sanpling rate and resolution. The

out put .of the A/D,subgonyerter_nndule 16 is supplied
LG Yial feg psaltigh oS WhewsH serespendviauhe casentistage of
cpoverts ut signal back
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resi due out put by the s
signal (Vin or Vs from the prior stage) and the reconstructed analog signal.

[0005] An analog interstage difference module 22 may be used to
amplify the residue signal. The amplified residue signal is output to the next
stage 12-2 of the pipelined ADC 10. The first ADC stage 12-1 of the pipelined
ADC 10 operates on a most current analog input sample while the second ADC
stage 12-2 operates on the amplified residue of the prior input sample. The third
stage 12-3 operates on the amplified residue output by the second ADC stage
12-2,

[0006] The concurrency of operations allows a conversion speed that is
determined by the time it takes in one stage. Once a current stage has
complsted operating on the analog input sample received from the prior stage,

the current stage is available to operate on the next sample.



[0006] The concurrency of operations allows a _
conversion speed that is determned by the tine it
takes I n one stage. Once a current stage has
conpl eted operating on the anal og i nput sanple _
received fromthe prior stage, the current stage is
avai l able to operate on the next sanple. 2 SUMVARY
[0007] A pipelined analog to digital converter
conprises a first ADC stage that receives one of an
i nput voltage and a first residue voltage and a first
vol tage reference and that generates a first digital
signal and a second residue voltage. A second ADC
stage receives the secontMMM&RYue vol tage fromthe
and a second voltage reference and
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analog circuit receives the first voltage reference. A digital circuit receives the
second voltage reference.

[0009] An integrated circuit comprises the pipelined analog to digital
converter and further comprises a first voltage source that supplies the first
voltage reference. A second voltage source supplies the second voltage
reference. An analog circuit receives the first voltage reference. A digital circuit
receives the second voltage reference.

[0010] In other features, the first ADC stage further comprises a
sample and hold module that samples and holds the one of the input voltage and
the first residue voltage. An analog to digital converter converts an output of the
sample and hold module to a digital signal. A digital to analog converter converts

the digital signal to an analog signal. The first ADC stage further comprises a



[0010] In other features, the first ADC stage further
conprises a sanple and hold nodule that sanpl es and
hol ds the one of the input voltage and the first

resi due voltage. An analog to digital converter
converts an output of the sanple and hold nodule to a
digital signal. Adigital to anal og converter converts
the digital signal to an anal og signal. The first ADC
stage further conprises a 3 difference nnd:le t hat

erates di fference between the output of the
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voltage supply generates the second voltage reference. The second voltage
reference is a digital voltage reference.

[0013] Further areas of applicabllity of the present disclosure will
become apparent from the detalled description provided hereinafter. 1t should be
understood that the detailed description and specific examples, while indicating

the preferred embodiment of the disclosure, are intended for purposes of

illustration only and are not intended to limit the scope of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] The present disclosure will become more fully understood from

the detailed description and the accompanying drawings, wherein:



.the preferred enbodi nent of the disclosure, are

i ntended for purposes of illustration only and are

not intended to limt the scope of the disclosure.

BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0014] The present

di scl osure will becone nore fully understood from the
detai |l ed description and the acconpanyi ng draw ngs,
wherein: 4 [0015] FIG 1 is a functional block diagram
of a pipelined analog to digital converter (ADC)
according to the prior art; [0016] FIG 2 is a

f unct i[%%ﬂ bFeK! i adknraireal Beckesiagnamaet a Finaiingch analog to
ADC according to the present invention; [0017] FIG 3

i Soia! comvarten M C)scerifing e Afpoat.anot her exenpl ary

pi pel i ned ADC according to the present invention;
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[0019] FIG. 5 is a functional block diagram of an integrated circuit

including an analog voltage supply, a digital voltage supply, and a pipelined ADC
according to the present invention;

[0020] FIG. 6A is a functional block diagram of a hard disk drive:

[0021] FIG. 6B is a functional block diagram of a digital versatile disk

(DVD);

[0022] FIG. 6C is a functional block diagram of a high definition
television;

[0023] FIG. 6D is a functional block diagram of a vehicle control -
system;

[0024] FIG. 6E is a functional block diagram of a cellular phons;
[0025] FIG. 6F is a functional block diagram of a set top box; and

[0026]) FIG. 6G is a functional block diagram of a media player.



[0023] FIG 6D Is a functional block diagramof a
vehicle control system [0024] FIG 6E is a
functional bl ock diagramof a cellular phone; [0025]
FIG 6F is a functional block diagramof a set top

box; and [0026] FIG 6Gis a functional block diagram
of. a nedia player. 5 DETAILED DESCRI PTI ON [ 0027] The
foll owi ng description is nmerely exenplary in nature
and is in no way intended to Iimt the disclosure,
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or C), using a non-exclusive logical or. It should be understood that steps within
a method may be executed in different order without altering the principles of the
present disclosure.

[0028] Referring now to FIG. 2, a pipelined ADC 100 according to the
present invention including multiple voltage references Vrer i is shown, where i
corresponds to the current stage of the pipelined ADC 100. The pipslined ADC
100 Includes stages 112-1, 112-2, and 112-3 (collectively stages 112), a sample
and hold module 114, an ADC module 116, a digital to analog converter (DAC)
module 118, a difference module 120 and an amplifier module 122. While three
stages are shown, additional or fewer stages can be used. In FIG. 2, Vret_1 >

Viet 2 and Vier1 > Vier 3. The quantization of bits by a subsequent stage of the

pipelined ADC 100 does not require the same signal to noise levels (SNR) as the



100 Includes stages 112-1, 112-2, and 112-3
(collectively stages 112), a sanple and hold nodul e
114, an ADC nodul e 116, a digital to anal og converter
(DAC) nodule 118, a difference nodule 120 and an
anplifier nodule 122. While three stages are shown,
additional or fewer stages can be used. In FIG -2,
Vref > > Vref_2 and Vref _1 > Vref_3. The
quanti zation of bits by a subsequent stage of the
pi pel i ned ADC 100 does not require the sanme signal to
nei"eat plage apd (tsiRioreis lower referenserweftages tammbe aiseld for at least
therefore a | ower reference voltage can be used for at
| @sqf thepspeopd anththirdstages. and third stages. [0029] The
power consuned by stages 112-1, 112-2, and 112-3 of
the [A928] i n&be po@eriynsimed by stages 1t2-1,hH12v2)landdd2-3 of the
reference of each stage. As a result, the pipelined
Areslined §DCeHiPS's rejated txsigwoltagesefetance of hach stags. pas bmexiit,
ADC having stages supplied with the sane voltage
riBe drirgliped %@%H Qriends 1@ consume[ 868 GpwRe thanr a patioed ADC
FIG 3, a pipelined ADC 120 including different
ViAVinggtages sepriied adth tha egme) valtege rafevencanasestewn in FIG. 1.
correﬁfonds to the current stage of the pipelined AAD
conveff92P] 1oBefemingnondte Fifpe3. @fpipained ADCatEd inctdingditierent
i,s derived froman anal og supply voltage

&&ﬁé?%o&*f’r’@?c% reainf8 SBBVI WIATP ¥ SOTeSPORds ¥ytheeawrrent stage of
87 bifelhe o o curTarctzd. 1t dvach oBF & tha vosapprafereniesaes
S5tk o™ 2o el BlecE ot wrief anipagrniai bemvgem
o BB ke kpbiarecct U eptace Bibrewes dy devise
\fIQ)H Q%gital supply voltage Vuigta ret for digital circuit in the system containing
the ADC 120.

[0031]  Referring now to FIG. 4, an integrated circuit (IC) 200 is shown.
One or more power supply 202 su.pplies unregulated voltage to voltage
regulators 204 and 206. A first voltage regulator 204 provides analog supply
voltages, Vanaiog rer 1, Vanaiog_ref 2, ..., and Venaiog_ret x, Where X Is an integer
greater than zero. A second voltage regulator 206 provides digital supply
voltages, Vigita)_ref_1, Vaigital_ref_2, ..., and Vgital_ref v, Where Y is an integer greater
than zero. The IC 200 may also include IC components 210 to perform
additional circuit functions. The first voltage regulator 204 also supplies one or
more analog circuits 216 in the IC 200. The second voltage regulator 206 also

supplies one or more digital circuits 214.



regul ators 204 and 206. A first voltage regul ator 204
provides anal og supply voltages, Vanalog_ref_1,
‘Vanal og ref 2, .. and Vanalog ref_x, where X is an

i nteger greater than zero. A second voltage regul ator
206 provides digital supply voltages, Vdigital _ref_1.
Vdi gkal ref 2, ..., and Vdigita! _ref Y, where Y is an
i nteger greater than zero. The IC 200 may al so

i nclude 1 C conponents 210 to perform additiona

[ he f | t | at or 204
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Referring nowto FI G |nterated circuit
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FIG 6A at 402 and/or in a powe
control circuits, which are generally identified in FIG. 6A at 402 and/or in a power
supply 403. In some implementations, the signal processing and/or control
circuit 402 and/or other circuits (not shown) in the HDD 400 may process data,
perform coding and/or encryption, perform calculations, and/or format data that is
output to and/or received from a magnetic storage medium 406.

[0034] The HDD 400 may communicate with a host device (not shown)
such as a computer, mobile computing devices such as personal digital
assistants, cellular phones, media or MP3 players and the like, and/or othet

devices via one or more wired or wireless communication links 408. The HDD

400 may be connected to memory 409 such as random access memory (RAM),



supply 403. In sonme inplenentations, the signal
processing and/or control <circuit 402 and/ or other
circuits (not shown) in the HDD 400 may process data,
perform codi ng and/or encryption, perform
cal cul ations, and/or format data that is output to
and/or received froma magnetic storage nedi um 406.
[0034] The HOD 400 may communicate with a host device
(not shown) such as a I(:onputerI nobi | etco[rputlc(r;?l ar
devi ces such as persona igita assi stants
pRYHRSNCRRAvalagie mgsory F'a\%}'b‘i‘%ﬂaéﬁd“%g}' | fPR‘éOHla:ﬁ?ﬂmﬂfy (ROM)
ot her  devi one,or nore wired or wrel ess
c@?fﬁ?frﬂ”&eétsl“g?eﬁ??'ﬁ%?”lfdéata FAL98DD 400 may be connect ed
to nme uch as r access nenory
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RS oMe? hidits {v61 @hdviH)Sn the DVD 410 can also perform other functions
such as encoding and/or decoding and/or any other signal processing functions
associated with a DVD drive.
[0036] The DVD drive 410 may communicate with an output device
(not shown) such as a computer, television or other device via one or more wired
or wireless communication links 417. The DVD 410 may communicate with mass
data storage 418 that stores data in a nonvolatie manner. The mass data
storage 418 may include a hard disk drive (HDD). The HDD may have the
configuration shown in FIG. 6A. The HDD may be a mini HDD that includes one

or more platters having a diameter that is smalier than approximately 1.8". The

DVD 410 may be connected to memory 419 such as RAM, ROM, low latency



such as encoding and/or decoding and/or any ot her
signal processing functions associated with a DVD
drive. 10036] The DVD drive 410 may conmuni cate with
an output device (not shown) such as a conputer,
tel evision or other device via one or nore wired or
W rel ess communi cation |inks 417. The DVD 410 may
communi cate with mass data storage 418 that stores
data in a nonvol atil e manner. The nass)datﬁ i&g;age
i ncl ude a_ _har dISk drive (HDD). The ma
hH%"r‘r’%‘@ METRMY RS BAsh PRsvRTY |aﬁd’P§ @theaAU'fahlfbe'ﬁe}mnm@ata
be, a mi ni HDD that includes one or nore platters
h Wﬁﬁﬁ a dianeter that is smaller than approxi mtely
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C@rﬁivﬂg oREHY RDTENSOYRAY Pdcess data, perform coding and/or encryption,
perform calculations, format data and/or perform any other type of HDTV
processing that may be required.

[0038] The HDTV 420 may communicate with mass data storage 427
that stores data in a nonvolatile mannéer such as optical and/or magnetic storage
devices. At least one HDD may have the configuration shown in FIG. 8A and/or
at least one DVD may have the configuration shown in FIG. 6B. The HDD may
be a mini HDD that includes one or more platters having a diameter that is
smaller than approximately 1.8". The HDTV 420 may be connected to memory
428 such as RAM, ROM, low latency nonvolatile memory such as flash memory
and/or other suitable electronic data storage. The HDTV 420 also m'ay support

connections with a WLAN via a WLAN network interface 429.
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perform cal cul ati ons, format data and/or perform any
ot her type of HDTV processing that may be required.

[ 0038] The HDTV 420 nay communi cate with mass data
storage 427 that stores data in a nonvolatile nmanner
such as optical and/or magnetic storage devices. At

| east one HDD may have the configuration shown in FIG
6A and/or at |east one DVD may have the configuration
shown in FIG 6B. The HDD may be a mini HOD t hat

i ncludes one or nore platters having a di ameter that
is siRA38kr Reteringopvote; gt 6Pythe device Thay implRuhenk endfarbe -
be connected to nenor 428 such as RAM ROM | ow

| ipplomeaptasoinase of mose ﬁéﬁﬁ irya SOl s¥stemef ia viebislsr420, 2 WLAN
and/ or other suitable electronic data storage. The
HE¥egacs: (nass dstasiprage shhevehiclg ieateli syplsmandfor £ REERISURRY
a WLAN network Interface 429. 10 [0039] Referring now
t45F1 4 some {melemeniatiansydie idewire fewlementi/ao powertrain control
ir;pl enmented in one of nore ADCs in a control system of
SWER tPethatecelyes\naNS fom eps ge BoregansodAuUsh 6 dempgsalyre
the vehicle control system and/or a power supply 433.
| SFNEYRePTERPHIE PERICE | BiRlona AENSAES ardow sgneave @nd/gr any other
po‘gertrai n cont[og@ﬁs%stem 432 that receives inputs
SYRRIB sEnEars pfier thah gBRratet ORe £ MQRswIPyt cerirol sighals such
pressure sensors rot%ti gnal sensors, airflow sensors

&t PBYING RPEETRE PAraIF ey | AnSEYRSENNS OBeialing: pefageters. and/or

g(ﬁ erratﬁ one, or nore output control signals such as
e E? fen @ec"l‘gé?fsng paraneters, transm ssion operating

o2 TR} OSBRSS EtALH doet R50S] s
S¥45t 6t We vehicle 430. The control system 440 may likewise receive signals
from input sensors 442 and/or output control signals to one or more output
devices 444. in some implementations, the control system 440 may be part of an
anti-lock braking system (ABS), a navigation system, a telematics system, a
vehicle telematics system, a lane departure system, an adaptive cruise control
system, a vehicle entertalnment system such as a stereo, DVD, compact disc
and the like. Still other implementations are contemplated.

[0041] The powertrain control system 432 may communicate with mass
data storage 446 that stores data in a nonvolatile manner. The mass data
storage 446 may inciude optical and/or magnetic storage devices for example
hard disk drives HDD and/or DVDs. At least one HDD may have the
configuration shown in FIG. 6A and/or at Ieast one DVD may have the

configuration shown in FIG. 6B. The HDD may be a mini HDD that includes one
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440 of the vehicle 430. The control system 440 nay
i kewi se receive signals frominput sensors 442
and/or output control signals to one or nore output
devices 444. In sone inplementations, the control
system 440 may be part of an anti-lock braking system
(ABS), a navigation system a telematics system a
vehicle telematics system a |ane departure system an
adaptive cruise control system a vehi (E:)Ivg t
entertainnment system such as a stereo, conmpac
dP'sBorepiftary, haying a diagister|thajtis smaliershamanpreimalaly b8 The
cont eppl at ed., [ 0041]__The ovvertraln control system 432
BT GATES] USRI 432 e QRAnecierdp ApEnam 647 hagh 25 RAM,
S a]t nonvol atile manner. The mass data
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e devi exa hard di sk drives HDD
- BR SRRENG ats Seesbeonts eV eREok Welem 432 also may
conf i uratl n sho | G, 6A and/or at |east one DVD
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%ﬁﬁ%’%tﬂ%ﬁ%‘%ﬂﬁ*a%%w i ki e, PR sbrene 451,
o, o0, o i S 5 MRS et e (R siepe
5&9(%&!1’1? [aﬁgﬁg]coﬁﬁge&ﬂ}l{(}% éﬁﬁw 52 dfang‘rally lden%ﬁe %el\-ll C%E at

can
452, a WLAN interface, mass data storage of the cellular phone 450 and/or a

power supply 453. In some implementations, the cellular phone 450 includes a
microphone 456, an audio output 458 such as a speaker and/or audio output
jack, a display 460 and/or an Input device 462 such as a keypad, pointing devics,
voice actuation andfor other input device. The signal processing and/or control
circuits 452 and/or other circuits (not shown) in the cellular phone 450 may
process data, perform coding and/or encryption, perform calculations, format
data and/or perform other cellular phone functions.

[0043] The cellular phone 450 may communicate with mass data
storage 464 that stores data in a nonvolatile manner such as optical and/or
magnetic storage devices for example hard disk drives HDD and/or DVDs. At

least one HDD may have the configuration shown in FIG. 6A and/or at least one
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of nore ADCs in a cellular phone 450 that may incl ude
a cellular antenna 451. The device may i npl enent

and/ or be inplenmented in either or both signa
processi ng and/or control circuits, which are
generally identified in FIG 6E at 452, a WLAN
interface, mass data storage of the cellular phone 450
and/or a power supply 453. In sone inplenmentations,
the cellul ar phone 450 includes a m crophone 456, an
audi o out put 458 such as a speaker and/or audi o out put
j B¥IR. may dave theyconfiguratien showemin FBUBBd eThe: BDD6RIag bela mini
a ke Pad, oi nting device, voice actuation and/or
oHPE{ hat wgﬁdepeon% er mMpire plattersaiavingox dissiatay thatdis emaller than
control circuits 452 and/or other circuits (not
sARRIFmelein he' c dinerelylapphone 4580nayalie comectes o deerznry 466
perforn1codin8 and/ or encryption, perform

c YRR AV SROMg low daterry: ronvalatier mpmpfyosunhoah diash memory
c%%lular%phone functions. [0043] The cellul ar phone
480PIRRRINR G HitRRIE ElackoniF datansierageiaiThe cetidarapone G40 atRat may
stores data.in a nonvolatile manner such as optica
aﬂf:BPB?‘ CORRATHS Withsg vizia Wi ngtwerkdntariprecdGar d di sk
drive 9§¥%? apd/or DVDs. At 1east one HDD may have the
confi 3 i oft® Moy 6f Aheydryjcercantbelimalomented in e

B B S OB Ve e Samenirt o
gbﬁ)ﬁ%ﬁe{rﬁ# @Yeé}ﬂ%%b%&ﬁ?ﬂwggairg[c{cggsaﬁ %]mohgéj c;ifg;tr;byhich are
R e e N A
b B SRR A BoBrauBey afe. dieisehisbey itaegeves
VEANIDREMAY doubddt £ich 36% B884band source and outputs standard and/or
high dsfinition audio/video signals suitable for a display 488 such as a television
and/or monitor and/or other video and/or audio output devices. The signal
processing and/or control circuits 484 and/or other circuits (not shown) of the set
top box 480 may process data, perform coding and/or encryption, perform
calculations, format data and/or perform any other set top box function.
[0045] The set top box 480 may communicate with mass data storage
490 that stores data in a nonvolatile manner. The mass data storage 490 may
include optical and/or magnetic storage devices for example hard disk drives
HDD and/or DVDs. At least one HDD may have the configuration shown in FIG.
6A and/or at least one DVD may have the configuration shown in FIG. 6B. The

HDD may be a mini HDD that includes one or more platters having a diameter

13



[0044] Referring nowto FIG 6F, the device can be

i npl emented In one of nore ADCs in a set top box 480.
The device may inplenment and/or be inplenented in

ei ther or both signal processing and/or control
circuits, which are generally identified in FIG 6F

at 484, a WLAN interface, mass data storage of the

set top box 480 and/or a power supply 483. The set top
box 480 receives signals froma source such as a

br oadband source and outputs standard and/or high
d&fatis smaller thaoi appraximeately i1 fhal Enhesast tapbox 480rmay b seinapted
488 such as a television and/or nonitor and/or other
vilRigwmeand A84 ssicliiae RAN.pBOM daw datency Thivavslatijeahemory such as
processi ng and/or control circuits 484 and/ or other

c flagrumemovand/ariathai suiable electmaic dataptotage. M@ sebipp box 480
process data, perform coding and/or encryption,

p8ISP Fhay supRPTE GPnnertinns with g \WhAN yiaaWaAAY netwerk interface 48§.
ot her set top hox function. EOO45] The set top box 480
may cdAPeRli cateiening RowdR 1@aPE. Hcodemice carobe tmalemented in
stores data in a nonvolatile nmanner. The nmass data
<PB? S@ORORPs IR = MediARieyes 50%-c Bhe deNieomayipiemens andlor be
storage devices for exanple hard disk drives HDD
aﬁﬂﬁlﬁfge | eifyer pebath sigRal nepysssing apgdoecantyel circuits, which are

DBl Aeror o I A 8175k o LAN GO Res. Frass coin t7mgs of
o T Pyt B apdirdesvir suiy B 'n rsimeaRentatians, the
RRABDEE D Fees SA58La BudRm bentii Ga8 1 ney
C R ol RPE e T iy Eme, mBmeribons e o mvep00
ﬁgt%\%or ?yf# gfé?gfggl%g ﬁ?érliaeg ?GW)“& %'p\llt\:yé'ﬁ‘gl/\' e%ip%yg m\éyﬁ@s"\,' drop
down menus, icons and/or a point-and-click interface via the display 507 and/or
user input 508. The media player 500 further includes an audio output 509 such
as a speaker and/or audio output jack. The signal processing and/or control
circuits 504 and/or other circuits (not shown) of the media player 500 may
process data, perform coding and/or encryption, perform calculations, format
data and/or perform any other media player function.
[0047] The media player 500 may communicate with mass data
storage 510 that stores data such as compressed audio and/or video content ina
nonvolatile manner. In some implementations, the compressed audio files

include files that are compliant with MP3 format or other suitable compressed

audio and/or video formats. The mass data storage may include optical and/or
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[00461 Referring nowto FIG 6G the device can be
inplemented In one of nore ADCs in a nedia player

500. The device nay inplenent and/or be inplenented

in either or both signal processing and/or contro
circuits, which are generally identified in FIG 6G

at 504, a WLAN interface, mass data storage of the
nmedi a pl ayer 500 and/or a power supply' 503. In sone

i npl enentations, the nedia player 500 includes a

di spl ay 507 and/or a user input 508 such as a keypad,
t B\aSRgtisostamae tdewices kas expmpledhard idigkl drivesiHd endior DWBs. At
nmedi a pla%er 500 mmy enploy a graphical user

i Ipast enecdDPanay havedhe egfiourationy shown ibyRIGnBhasd/odatdpast one
down nenus, icons and/or a point-and-click interface
vPYD: may fias the, cordiguratien showryineFIG. §But THOBDDTimay edi eini
pl ayer 500 further includes an audi o output 509 such
aSDR Wabicluden pae oF mare patterst fayving; aidlemsterdhati igsataller than
processing and/or control circuits 504 and/or other

c ARRIOXIMgtedn b8”.s hBthnedip Alayer RBRiMmaypheagennested termemory 514
process data Sfrforn1coding and/ or encryption,

pE¥SNoRENRAM.c BPM: i I9w Jatencyr ReAvolatile: memeas sichpas flashmenyory
SR L R o Rkl e b e
R S DTS e 530 o
T e R A
e ST S o R B oo
B Rhich R OB o eafian € “Ficesiim onihromptegtented b
Cmeww B%Qnﬁgr%We,i \Dhil%ltﬁé c@ébc‘:loasﬂrde/ lgr)\{:)ugés ;laaerﬁaharoer;(gmples,
the true scope of the disclosure should not be so limited since other modifications

will become apparent to the skilled practitioner upon a study of the drawings, the

specification and the following claims.
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DVD may have the configuration shown in FIG 6B. The
HDD may be a mni HDD that includes one or nore
platters having a dianeter that is smaller than
approximately 1.8". The nedia player. 500 may be
connected to nmenory 514 such as RAM ROM | ow | at ency
nonvol atile nmenory such as.flash nenory and/or other
suitabl e el ectroni c datparage. The nedi a pl ayer 500
al so may support connections with a W.AN via a W.AN
network interface 516. Still other inplenentations in
addition to those descri bed above are contenpl at ed.
[0048] Those skilled in the art can now appreciate
fromthe foregoin description that the broad
t edchi ndpipdlined anadogs ol digital convgriely comprpdingient ed I n a
variety of forns. Therefore, while this disclosure
i ncl udes fipa ADE stge thetracgivesone of apinpnue!lggopel ofirst fesidue voltage
di scl osure should not be so Iinmted since other
and afitht Volege refaenceradd thitgensretesp fiast dipiital sigriah endsk sdcbrdiresidue voltage;
practitioner upon a study of the draw ngs, the
and specification and the following clains. 15 CLAIMS 1.
A pipelined analog to digital converter, conprising: a
first Aecsh@ABC Hade thGEleHRS sA88eRhd 28iduBRYItadedtdR 84 first ADC
and a first residue voltage and a first voltage
r oI n . .
S e AR R DA Bl e Bl SR, hercin said
r | Sal esi e fromsaid
secod PR Ee 18 Rotr IR Sl MHLAD | nce. and
that generates a second digital signal, wherein said
second voltage reference is |ower than said first

V'oi.t ag€y S}r's?érx? E:grrﬂggs'ing the pipelined analog to digital converter of Claim 1 and
further comprising:
a first voltage source that supplies said first voltage reference; and

a second voltage source that supplies said second voltage reference.

3. The system of Claim 2 further comprising:
an analog circuit that receives said first voltage reference; and

a digital circuit that receives said second voltage reference.

4. An integrated circuit comprising the pipelined analog to digital converter of

Claim 1 and further comprising:
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2. A system conprising the pipelined analog to digital
converter of Claiml and further conprising: a first
vol tage source that supplies said first voltage
reference; and a second voltage source that supplies
sai d second voltage reference. 3. The systemof O aim

2 further onRihs §39ch Bht Qigjg)'_liggsa‘gfi ﬁxgsw.(ﬁlba%? gtffe%gc%ew S

said first voltage reference; an I TCul
that recei ' e feference. 4. JAn
i nt egr at gé&gﬁfi?ﬁt?y?gﬁ%g ?’salyérqllgf&)? %esmpcfsﬁ g‘l”l’d;‘é(’gta%%raelfeéeg"cf’ 0

digital converter of Caim1l and further conprising:

16 a first voltage source that supplies said first

vol t.age reference; .and secppd, vol t age, source that

supél i es LAa PR Hrral Clym E‘F@F’e‘iﬁ’%’%m@f The
integrated circyit, of Caim4 further conprising: an
anal og cP? 2IRI98 GIrFsit that geepiyessaidiiingt yoltage refereneggand
reference; and_ a digital circuit that receives said
second v@Higdakcircait dradreeivessaidryeeony yadtagneederamesl og t o
digital converter of Claiml wherein said first ADC
stage further conprises: a sanple and hol d nodul e
that sanples and hol ds said one of said input voltage
andésai dThd pip¢lined ahalogtovdipitzd genveatar affClhing | thetirgsaidfirst ADC stage
converter that converts an output of said sanple and

furthet cbmprizelsil e to a digital signal; and a digital to
anal og converter that converts said digital signal to

an anal ogsasii®@id hold module that samples and holds said one of said input voltage

and said first residue voltage;

an analog to digital converter that converts an output of said sample and hold

module to a digital signal; and

a digital to analog converter that converts said digital signal to an analog signal.

7. The pipelined analog to digital converter of Claim 6 wherein said first ADC stage

further comprises:

a difference module that generates a difference between said output of said
sample and hold module and said analog signal; and

an amplifier module that amplifies said difference.

8. An integrated circuit comprising the pipelined analog to digital converter of

Claim 1 and further comprising:
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7. The pipelined analog to digital converter of Claim
6 wherein said.first ADC stage further conprises: a
di fference nodul e that generates a difference between
said output of said sanple and hold nodul e and said
anal og signal; and an anplifier nodule that anplifies

sai d di faﬁ%ﬁﬁeg Qoltdge stpply Hafgindta®sd sGildit Vol QR Edr&tcl gwherem said
the pipelined analog to digrtal converter o Caim

ﬁrsmﬂaéﬁei‘é?grfce GOIPL %ﬁa%e?reﬁ'fkn%@aing g vol tage supply

hat “generates sard firs voltage reference, wherein
sald
et er enddibist GRSty BhPRGES o0 BRA AR ERRRce sherein sad
g secogg vol t age. r.ef rence wherein said second
secqpdvPLARE TPISTRCE S ipital YolleesiFIstente’t Jge reference. 9. A
system conprising the pipelined analog to digital
converter of CAaiml and further conprising an anal og
voltage sup y that generates said first voltage
r ePer endesy misingdheipipelingd apgpg @@g%fcemm@m Glajgp 1 and
anal og voltage reference. 10. A system conprising the
furtheir geinprising amanaleg vadtagt gippl that@eperpice faid firstiveltage refaredce, wherein
further conprising a digital voltage supply that
saidgasteoitbgesrefeainde sseanomdlog obltzggacfersines.ence, wherein said
second voltage reference is a digital voltage
reference. 18

10. A system comprising the pipelined analog to digital converter of Claim 1 and
further comprising a digital voltage supply that generates said second voltage reference, wherein

said second voltage reference is a digital voltage reference.

18



