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'MABA 5. METPOJIOI'MYECKUE
XAPAKTEPUCTUKU CPEOCTB UUT

CopgepxaHue:
» OOLWmMe coobpaxeHus

« CTatnyeckue XadPaKTEeEPUCTUKN MNKPOCXEM
LIAM v AL

e [InHAMnN4eckme n «CMeLlaHHbIE»
xapaktepuctmkn mmkpocxem LIATT n AL

 [lomexoycTton4vmeocTb cpeacts LI
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OBLWWME COOBPAXEHUA
OTHOCUTEJIbHO METPOJIOIM'MYECKUX
XAPAKTEPUCTUK CPEOCTB LT

» LindppoBble nsmeputernbHbie npubdopbl 1 kKannbpatopsbl
ABNSAOTCA CpeacTBaMm UBMEPEHUN, N UX
METPOSIOrMYECKNE XapaKTEPUCTUKMN, 8006%6 roBops,
aomkHbl HopmuposaTtbesd no NOCT 3.009-84

* WHTerpanbHble mukpocxembl AL n LAl He aBnatoTca
cpeacTeamMu MamepeHnn. HasblBaTb UX TEXHUYECKME
XapaKTEPUCTUKN METPONOTMYECKUMMN MOXKHO TOSbKO
YCNOBHO. BMecTe ¢ TeM, XapakTepPUCTUKN MUKPOCXEM,
coobLaemMble UX N3roTOBUTENSMUN, SIBMNSIIOTCS
NCXOAHbIMU JaHHbIMW ANA NpeaBapUTerbHbIX
OLIEHOYHbIX pac4YeToB NOrpeLlHOCTEN NPOEKTUPYEMBbIX
cTyaeHTamMun umdpoBbIX NPNUOOPOB N MOoaYNEN.

* [109TOMY MMEHHO TOYHOCTHbLIM XapakKTePUCTUKaM
MUKPOCXeM OyaeT yaeneHo OCHOBHOE BHMMAaHME.
XapaKkTepucTtimku npndopos byayT 3aTparnBaTbCa BPEMS
OT BPEMEHN, Koraa B 9ToM byaeT HeobxoaMMOCTb
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CTATUYHECKUE
XAPAKTEPUCTUKU LAIT N ALN

l/Iﬂ,ean bHbl€ CTaTUN4ECKNE XapPaKTEPUCTUKHA
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Undposoit Bxoa (Npsmoit ABOUHHLIN)

Mo kHure: AHanozo-yugpoesoe ripeobpasosaHue. — M.: TexHocghepa, 2007.
[anee — ALl npeobpasoBaHune

AHanoroBbiii BXOA

O6pamum eHuMaHue Ha o6o3Ha4yeHue FS (Full Scaﬁe) — npeden,
duana3oH npeobpas3osaHusi



AUANA3OH NPEOBPA3OBAHUA N KBAHT

« XapaKkTtepuctuka n-paspagHoro asonyHoro LIAIT
MMEET B AnanasoHe npeobpasoBaHuns 2" TouYek,
BKNOYaqa HyneByo. PaccToaHmne mexay Todkamm no
OCW BbIXOQHOro CUrHana Ha3oBEM KBAaHTOM @
[TlocnegHaAa Todka OTCTOUT HA KBaHT OT npeaena FS.

« XapaKkTtepuctuka n-paspagHoro asonyHoro ALLI
MMeET B Anana3oHe npeobpasoBaHua 2" CTyrneHewu,
BKNto4yasi Hynesyto. LLUnpuHy ctynenm (no ocu
BXOOHOIO CUrHana) Ha3oBEM KBAHTOM @, CKa4Ku
MeXay CTyneHsMn — KOgoBbIMU Nepexoaamu.
[TlocnegHun KoQoBLIM Nepexon oTCTouT Ha 1,5 oT
npenena FS.

* B aHrnosasblvHON nutepartype Ans KBaHTa NPUHATO
obo3Ha4vyeHue LSB — Least Significant Bit. 9Tnm xe
TEepMMHOM 0DO3HayaeTcs MnagLwwnm paspan B
KOOOBOW KOMOUHaLUUN. 5



AOOUTUBHAA U MYIJIBTUTITTMKATUBHAA
NMOINPELLHOCTU

* PeanbHblie LIAIT 1 AL nmetoT agonTUBHYIO U
MYINbTUNNTUKATUBHYIO MOrPELLIHOCTHN,
NOHMMAaeMble COOTBETCTBEHHO KakK
napannenbHbIN COBUT N U3BMEHEHME HaKIOHa
(gain) NMHENHON XxapaKTePUCTUKA
npeobpa3oBaHus.

 AOONTUBHAA N MyNbTUNNIMKaATUBHAA
norpeLwHocTn Mmmkpocxemol ALLIT MoryT ObITb
KOPPEKTUPOBAHbI B aHANoroBon 4yactu
N3MepuUTenbLHOro KaHana, B
MUKPOKOHTponnepe nnm B camom ALIT.



METOAbl KOPPEKLUW ]
CUCTEMATUYECKUX NOIMPELLUHOCTEW

« Cuncremartnyeckue norpeLlHoCcTu, Bbi3BaHHbIE
BNUAKOLWMMU pakTopamMm, MOryT BbiTb KOPPEKTUPOBAHDI
METOAOM 8CrioMo2amersibHbIX U3MepeHuU. [1ns aToro B
HEKOTOPbIX MUKpocxemax (Hanpumep, cepun ADuC)
npegycmarpusaroTcda BcriomorateneoHole (auxiliary)
KaHanbl — B OCHOBHOM 4S9 U3MEPEHNA TeMnepaTypsbl.

« CucrtemaTtmnyeckue norpeHoctTu noboro
NPOUCXOXOEHNS MOTYT BbITb KOPPEKTUPOBAHLI METOA0M
obpa3uyoebix cuaHasio8, OH XXe MeTo KasrlubposKu.

« Ecnun B mmnkpocxeme AU npegycmoTpeHa kanmbpoBka,
OHa ObIBaeT ABYX BNOOB: camokasiubpoeka (self
calibration) u cucmemHas kanubposka (system
calibration). locneoHaa No3BoONAET KOPPEKTUPOBATL
norpeLwHocTn He Tonbko AL, HO 1 Bcen
npeaLlecTByoWen eMmy YyacTm U3MepPUTENBLHOro KaHana.



NMPUMEP: TABJIMLLA PEXMOB

MMUKPOCXEM AL AD7798/AD7799

(HAHANO)

OTU YETbIPE pPEXNMA HE UMEIOT OTHOLLEHUS K KannbpoBKe.

AD7738/ADT799

Table 13. Operating Modes

MD2

MD1

MDO

Mode

0

0

0

Continuous-Conversion Mode (Default). In continuous-conversion mode, the ADC continuously performs conversions
and places the result in the data register. RDY goes low when a conversion is complete. After power-on, a channel

change, or a write to the mode, configuration, or IO registers, the first conversion is available after a period of 2/fanc,
and subsequent conversions are available at a frequency of fanc.

Single-Conversion Mode. When single-conversion mode is selected, the ADC powers up and performs a single
conversion. The oscillator requires 1 ms to power up and settle. The ADC then performs the conversion, which takes
a time of 2/fapc. The conversion result is placed in the data register, RDY goes low, and the ADC returns to power-
down mode. The conversion remains in the data register and RDY remains active (low) until the data is read or
another conversion is performed.

Idle Mode. In idle mode, the ADC filter and modulator are held in a reset state, although the modulator clocks are
still provided.

Power-Down Mode. In this mode, all AD7798/AD7799 circuitry is powered down, including the burnout currents.
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TABJIMLA PEXMOB MUKPOCXEM AL
AD7798/AD7799 (MPOOOITKEHUE)

0 0 Internal Zero-Scale Calibration. An internal short is automatically connected to the enabled channel. A calibration
takes two conversion cycles to complete. RDY goes high when the calibration is initiated and returns low when the
calibration is complete. The ADC is placed in idle mode following a calibration. The measured offset coefficient is
placed in the offset register of the selected channel.

0 1 Internal Full-Scale Calibration. A full-scale input voltage is automatically connected to the selected analog input for
this calibration. When the gain equals 1, a calibration takes two conversion cycles to complete. For higher gains, four
conversion cycles are required to perform the full-scale calibration. RDY goes high when the calibration is initiated
and returns low when the calibration is complete. The ADC is placed in idle mode following a calibration. The
measured full-scale coefficient is placed in the full-scale register of the selected channel. Internal full-scale
calibrations cannot be performed when the gain equals 128. The ADC is factory-calibrated at a gain of 128 and this
factory-generated value is placed in the full-scale register on power up and when the gain is set to 128. With this
gain setting, a system full-scale calibration can be performed. To minimize the full-scale error, a full-scale calibration

is required each time the gain of a channel is changed.

Y mHoaux mukpocxem ALl camokanubpoeka Hyns1 U
MoJsiHo20 duaria3oHa ebINnoJiHsiemcsi 0OHOU KOMaHOoU,
a He deymsi, kak y AD7798/AD7799.. °



TABJIMLIA PEXXMMOB MUKPOCXEM AL|M
AD7798/AD7799 (OKOHYAHMUE)

1 0 System Zero-Scale Calibration. Users should connect the system zero-scale input to the channel input pins as
selected by the CH2 to CHO bits. A system offset calibration takes two conversion cycles to complete. RDY goes high
when the calibration is initiated and returns low when the calibration is complete. The ADC s placed in idle mode
following a calibration. The measured offset coefficient is placed in the offset register of the selected channel. A
zero-scale calibration is required each time the gain of a channel is changed.

1 1 System Full-Scale Calibration. Users should connact the system full-scale input to the channel input pins, as selected
by the CH2 to CHO bits. A calibration takes two conversion cycles to complete. RDY goes high when the calibration
Is initiated and returns low when the calibration is complete. The ADC is placed in idle mode following a calibration.
The measured full-scale coefficient is placed in the full-scale register of the selected channel. A full-scale calibration
Is required each time the gain of a channel is changed.

CucmemHasi kanubpoeka HyJsIs1 U NOJIHO20 duara3oHa
o6s13amesibHO 8bINoJIHsIemcsi 08yMsi omaoesibHbIMU
KOMaHOaMu. ..
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MPEOEJIbl KAJIMBPOBKU

« KannbpoBka, BctpoeHHasa B AL, He
MOXET YCTPaHUTb MNOrpPeLLHOCTb
NPOn3BOSIbHO BOSLLLOro pasmepa.
OObIYHO BO3MOXXHOCTN BCTPOEHHOM
KannbpoBKW KaK HYMs1, TakK U MOJSIHOro
avanasoHa orpaHmnymatotcs £ 5%
auanasoHa.

 Ecnun noHagobutcs obecnednTb bonee
LLUMPOKUN Anana3oH, NpuaeTcs
NepeEHOCUTb BbIYUCIIUTENBbHbIE Onepaunmn
B MUKPOKOHTpPOSINEP.
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HENMMHENHOCTb

* HenuHenHoCTb XxapakTepucTrkn npeodbpasoBaHNs
LIATT n AUIN cuntaetca bonee cepbe3HbIM
HeaoCcTaTKoOM, YeM Jierko noaaatoLlmnecs KoppeKkLnm
aaauTUBHas U MynbTUNNUKATUBHAS NOrPELLUHOCTM.

* B aHanoroBon TexXHMKe 3TO He TaK:. HENMMMHEUHOCTb
Nnerko y4ecTb rpagyvnpoBkon wWwkanbl. Lindgpposon xe
OTCYET 3TOro He 4OMNyCKaeT.

« [lpyroe otnnyne LngpoBon TEXHNKMN OT aHasIoroBoMu:
HennHerHocTb LIATT n AL xapakTepunayeTcs ogymsi

pasnuYHbIMU napamempamu: VHTerpansHoOu 1
andpdepeHUmanbHOU HENMMHENHOCTAMM,
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WHTEMPANIbHASA HENUHENHOCTb

WHTerpanbHasa HENWHEWHOCTbL (MU NPOCTO
HennHenHocTb) LUAIT — aT0 MakcnmarbHoe no
MOAYJTH0 OTKIOHEHNE TOYEK XapaKTePUCTUKU OT
HEKOTOPOU annpoKCUMUPYHOLLEN NPAMOW.

WHTerpanbHaa HeNMHEMHOCTb (UNKU NPOCTO
HenuHenHocTb) AL — 310 MakcumaribHoe no
MOAYIO OTKIIOHEHNE CepeauH CTyrneHen
XapakTepucTunku (cM. cnamg 4) ot HeKOTOpoU
annpoKCcUMUpyroLLen NPAMon.

BmecTo nonoxeHua cepegmH CTyneHem BO3MOXHO
MCNonb30BaTb MOMoOXeHWe KOOO0BbIX Nepexoaos.

HennHenHOCTb BbipaXaeTca B NpoLeHTax NoSIHOW
LLIKasibl, B MUITTIMOHHBLIX gonax (ppm) unu B LSB.
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ONODEPEHLUUANBHAA HEIMHEUMHOCTb

* [IndpdpepeHunanbHas HennHenHocTb LIAIT — aTo
MaKcuMarbHOe No MoAayro OTKNOHEHUE
eAVHNYHOro npupalleHnsa BbIXOOHOrMo curHana
OT NnpupaLleHns, cpeaHero no XxapakTepucTuke.

« [IndodpepeHumanbHas HennHenHocTb AL — aTo
MakcMarbHOe Nno Mogyrnto OTKIIOHEHMe
LLUIMPUHBI CTYNEHEeN XapakTepUCTUKN OT LUUPUHBI,
cpedHen No XxapakTepucTuke.

* [lndpdepeHymanbHas HENNMHENHOCTb, KakK
npaBunno, Bbipaxaetcs B LSB.
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BO3MOXHbIE CINEOACTBUA
ONDODEPEHUUNATNIBHOU HENTMHEUHOCTMU

« Hannumne gnddepeHymanbHON HEMMMHENHOCTU MOXET MPUBECTU K
HEMOHOTOHHOCTU xapaktepuctuku LA nnn AL,

« Y AUl Hannyne gudbdepeHumanbHOM HENMHENHOCTU MOXKET
NPUBECTM K NPONyckam KogoBbIX KOMOUHaunm (missing codes).
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Puc. 2.19. [TepegaToynas XxapakTepucTuka HeuaeansHoro 3-paspsanoro ATl u ALLIL

PucyHok u3 kHuau: AL{ npeobpa3osaHue



NMPUMEP BEOJIbLLUOU UHTEMPAJTIbHOU U
MAJIOU QUPDEPEHUUATIBHOU
HEJIMHEWHOCTHW

K00 )y =1 25EMB(8;5=0,25EMP)fys55 OTSEMPIS; 5 0Z5EMD
1 =

10000 rr_[

5;=3,5EMP

00001
0(Ugerr) Uperz Y

PucyHok u3 kHuau: MapyuHksieu4roc
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CNnoCOBbbl NMPOBEOEHUA
AMMPOKCUMUPYIOLLEU NPSAMOM

MeToa KOHEe4YHbIX ToYek MeTon Hauny4wen npsamon
A
g 5 ,K\ '/, \
X " Owmnbka Ownbka
o nnHenHocTn = X '," NUHenHocTn = X/2
Bxon Bxon

Puc. 2.18. MeTonbl u3aMepeHNs: MHTETPAIbHOM OLIMOKM JTMHEHHOCTH

PucyHok u3 kHuau: ALl npeobpa3oeaHue

Cnepyet npeanoyectb oUueHUBaHue
HEeJIMHEMHOCTU MeTOAOM KOHEYHbIX TOYeK
(endpoint nonlinearity)
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NMPUMEP HYJIEBOU UHTEMPANTbHOU W
BOJ1IbLULOU ONPDPEPEHUUNATIBHOU
HEJIMHEWHOCTHW
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PucyHok u3 kHuau: MapyuHksigeu4roc
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PEANNIbHASA HEJIMHEUHOCTb
MMKPOCXEMbI LIATT

AD5541A

TYPICAL PERFORMANCE CHARACTERISTICS
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Figure 7. Integral Nonlinearity vs. Code Figure 10. Differential Nonlinearity vs. Code
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KBAHTOBAHUWE U LLUYM ALN

Ecnn 6bl xapaktepuctuka AL 6eina ngeansHou (Kak Ha

cnange 4), eaNHCTBEHHOW MOrpeLHOCTbO Bbina Obl
ro2pewHoOCmMb K8aHMoBaHUS — Pa3HOCTb MeXay
CTyNeH4YaTon U NIMHENHOW (PYHKLINSIMMN.

3 rpadpmka BugHO, 4YTO 3Ta
pPa3HOCTb NpeacTaBnsieT
coboin NnnnoobpasHyo
doyHKUMIO, KONeonoLLyocH
B npenenax = q/2.
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NOrPELUHOCTb NN
KBAHTOBAHUA 1

KAK HECNYYAUHASA TN
(MANOOBPA3HAA) ALl
®YHKUMA CNYYAUHON D~ dl.
NMPEOBPA3YEMOW o]
BETUYUHDI ST
Ecnn nnoTHOCTbL pacnpegenexHns , . ¢l ,

npeobpasyemMomn BENNUNHBLI

OXBaTbIBAET HECKOMbKO KBaHTOB U He ~ —A2 2
MMeeT pe3knx BblOPOCOB, MNOTHOCTb VU

pacnpeneneHns norpeLLIHocTu <“\’°<A)
KBAHTOBaHUSA paBHOMepHa B npegenax o[ Pk
+ g/2. Eé gucnepcna D =q%/12, un N
cpeaHekBaapaTUYeckoe OTKNOHeHne L

o = q/\12. AANE

a_\ b A

PucyHok u3 kHuau: KHoppuxa 2003 g2 g2



MPAKTUHECKAA OLIEHKA
NMOrPELLUHOCTU KBAHTOBAHUA

* [1lpn noeanbHOM XxapakTepUCTUKe NnpeobpasoBaHUS
NOrpeLUHOCTb KBAHTOBAHUA HaxoauUTcs B npegenax + q/2.
OfgHako npakTU4eCcKn BO3MOXKHO CMELLEHME naearnbHOM
XapaKTEPUCTUKN BNEBO UMN BNpPaBOo B npeaernax CTyneHu
KBaHTOBaHMA. OHO He ByaeT 3amedeHo: npu nogadve
Hynesoro HanpsxxeHna AL nokaxeTt Hynb.

* B aTton cutyaumm MoxHO cuMTaTb, YTO NOrPELLHOCTb
KBAaHTOBaHUA BXOAUT B pe3ynbraTt ABaXabl: O4UH pas,
cucTtemMaTtnyeckmm obpasom, Npu yCTaHOBKE HYNSsi, U BTOPOW
pas, cny4yanHblM obpasom, rnpu npeobpasoBaHUM.

« Torga npakTnyeckasi oueHKa norpeLHoCTU KBaHTOBaHUS
BHIMAANT TaK: NPEAENbHbIe 3HaYeHNs + q; Ancnepcns
q-/12.
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NMPUBEOEHHASA NOMPELWLIHOCTb
KBAHTOBAHUA

« Ecnun nameputenbHbIN KaHas paccyMTaH Tak, YTo AManasoH
AL ncnonb3oBaH NoONMHOCTLIO, TO NpUBeOEeHHas
NOrpeLLUHOCTb KBAHTOBaHUA £ g OydeT NpsiMoO CBsi3aHa C
paspagHocTbio ALLIT:

Yucno aBonyHbix  [lpuBegeHHas

pas3psiaoB n NOrpeLIHOCTb Y, _
8 0,4%
10 0,1%
12 0,025% = 250 ppm
14 0,006% = 60 ppm
16 0,0015% =15 ppm

 Ecnu gnanason ALT BbIOpaTh ¢ 3anacom, NpuBeaeHHas
NOrpeLHOCTb COOTBETCTBEHHO BO3pacTeT!
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BIIMAHUE MANOIO WWYMA

LLlym, cocTtaBnsowmm manyto

OO0 KBaHTA, Bbl3biBAET
pa3bpoc pe3ynsraToB
npeobpasoBaHUA TOSMbKO B
HebonbLon obnactn B6Nn3n
KOOOBOro nepexoaa.
MaTtemaTnyeckoe oxngaHue
pe3ynbTaToB BbIMAAUT Kak
«Pa3MbITbIN» KOOOBbIN
nepexoq. ATOT «Ppa3MbIB»
eCTb UHTerpanbHasi KpuBas
pacnpenenexHmns
BEPOATHOCTEN LLUyMa.

N,=N, +1

cp

uS

(N, +'2)q
Puc. 2.18

PucyHok u3 kHuau: KHoppuHa 2003
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Y XOPOLLUEIO AU NOCIEOOBATEJIbHbIX
NMPUBITUXEHUU LLYMOBOWU PA3BPOC
OTCYHETOB MAIJ1 UM OTCYTCTBYET

AD7432

Vine =Vin-

f = 555kSPS CODES

0 -
2044 2045 2048 2047 2048 2049

Figure 17. Histogram of 10,000 Conversions of a DC Input with Vpo=5V
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Y AUl C ZA-MOAYNATOPAMMW
«lUYM KBAHTOBAHWA» MOAYINATOPA MOXET
BbI3SBATb PASBPOC PE3YJIbTATOB HA

OECATKU KBAHTOB
NMPUMEP - MMUKPOCXEMA AD7799
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Figure 6. AD7 799 Noise (Vrr = AVoo'2, Gain = 64, Update Rate =4.17 Hz)

B amux ycnoeusix donosiHumersibHbIU y4ém
rnozpewHocmu KeaHmMo8aHuUsi cmaHo8umcs
6ecCcMbICIIeHHbIM.. 26



MTMMCTOIMPAMMA PACNPEOENEHUA
OTCYETOB AL, COOTBETCTBYHLLAS
PA®UKY NMPEOLIAYLLENO CIAUOA
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Figure 7. AD7799 Noise Distribution Histogram {Vecr = AVoo/2,
Gain = 64, Update Rate = 4.17 Hz)

1o makum OaHHbLIM ornpeodesisirtomcsi napamempsl WyMa,
rnpueeodéHHbIe Ha criedyrouemM cnauoe
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IPDPEKTUBHAA PASPAOHOCTDb
MMUKPOCXEMbI AD7799

(MoBTOpPEHME Tabnuubl co cnanpa 94 TpeTben YacTu
rnaebl 4)

HomunHanbHas paspsgHoctb ALLIT7799 — 24 buTta.

B Tabnuue npuBeaeHbl 3Ha4YeHUA 3ghgheKkmusHoU pa3pssoHocmu,
NOHATNE KOTOPOM DyAeT BBEAEHO HUXE NPU pacCMOTPEHUN
«CMeLLaHHbIX» XapakTepucTtuk. B ckobkax gaHa paspsaaHOCTb
«0m rnuka 0o ruka» (p-p), T. €. YACNo CcTapLmx paspsgos, He
3aTPOHYThIX pa3bpocoMm, KOTOPbIN Bbi3BaH LLIYMOM.

Table 8. Typical Resolution {Bits) vs. Gain and Output Update Rate for the ADT799 Using a 2.5 V Reference /

Update Rate | Gainof1 | Gainof 2 Gain of 4 Gainof 8 Gainof 16 | Gainof 32 Gainofﬁy Gain of 128
417 He 23(20.5) 22{19.5) 225 (20) 225 (20 22 (19.5) 22(19.5) 215(19) 20,5 (18]
8.33 Hz 22(19.5) 21.5(19) 22(19.5) 242{19.5) 21.5(19) 215(19) 21 (1B5) 20(17.5)
16.7 Hz 215(19 205 (18) 215(19) 21 (18.5) 21(18.5) 21(185) 20{17.5) 19{16.5)
313 Hr 21 (18.5) 20(17.5) 21{18.5) 20518} 205 (18) 205(18) 195 (17) 1B5(16)

62 Hx 205(18) 195 (17} 205 (18) 20{175) 195017 19.5(17) 19{165) 18{15.5)
123 Hz 20(17.5) 19{16.5) 20017.5) 195 (17) 19(16.5) 12{16.3) 185 (16) 17.5(13)
242 He 185 (16) 1&8{15.5) 185 (16] 18(15.5) 18(15.5) 1B5(16) 18(155) 17{145)
470 Hz 185 (16) 18{15.5) 185 [16) 185 (16) 18(15.5) 185 (16] 175 (15} 16.5(14)
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Hekomopsbie Opyaue cmamu4yeckue
xapakmepucmuku Mmukpocxem LIAIT u
ALTIT moxxHO yeudemb Ha criedyrowjux
npumMepax peasibHbIX onucaHuu
MUKpOCXeM
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NMPUMEP CTATUYECKUX
XAPAKTEPUCTUK MUKPOCXEMBbI LIATI

AD5541A

SPECIFICATIONS

Ven=27Vio55V, 25V < Ve < Vop, AGND = DGND = 0 V, —40°C < Ty < +125°C,! unless otherwise noted.

Table 2.
Parameter Min Typ Max Unit Test Condition
STATHC PERFORMANCE
Resolution 16 Bits
111 rRelative Accuracy (NL) +05 +1.0 LSB B grade
e +0.5 +2.0 LSB A grade
Differential Nonlinearity (DNL) +0.5 +1.0 LSB Guaranteed monotonic
Gain Error 05 +2 LSB Ta=25"C
+3 LSB —40°C < Ta < +85°C
+4 LSB =40°C < Ta < +#125°C
Gain Error Temperature Coefficient #0.1 ppm/~C
ZFero-Code Error 0.3 +0.7 LSB Ta=25"C
*1.5 LSB —=40°C < Ta < +85°C
+3 LSB =40°C < Ta < #125°C
Zero-Code Temperature Coefficient #0.05 ppm/~C
DC Power Supply Rejection Ratio %1 LSB AVeoo = 10%
OUTPUT CHARACTERISTICS?
Output Voltage Range 0 Vieer — 1 LSB v Unipolar operation
DAC Qutput Impedance 6.25 k(2 Tolerance typically 20%
DAC REFERENCE INPUT®
Reference Input Range 20 Voo v
Reference Input Resistance 9 k2 Unipolar operation
Reference Input Capacitance 26 pF Code 0x0000
26 pF Code OxFFFF
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CXATbIX NEPEYEHb CTATUYECKUX
XAPAKTEPUCTUK MUKPOCXEMbI ALN

(AD7452)

DC ACCURACY
Resolution 12 Bits
Integral Nonlinearity (INL) * +1 LSB max
Differential Nonlinearity (DNL) * Guaranteed no missed codes to 12 bits + (.05 LSB max
Zero-Code Error® +6 LSB max
Positive Gain Error® 12 LSB max
Negative Gain Error? +2 LSB max
ANALOG INPUT
Full-Scale Input Span P ) Vs — Vi )
Absolute Input Voltage
Vin Vo = Vigr Viow' £ Vigre/2 v
Vin- Vo = Veer Veu' +Vpel2 v
DC Leakage Current +1 LA max
Input Capacitance When in track/hold 30/10 pF typ
REFERENCE INPUT
Vs INpUt Voltage Vop =4.75V 10 5.25V (1% tolerance for 2.5° v
specified performance)
Vop =27V to 3.6V (1% tolerance for 2.07 v
specified performance)
DC Leakage Current +1 LA max
Ve INput Capacitance When in track/hold 10/30 pF typ

He npueedeHbl Oaxke napamMempsbl, Xxapakmepu3yrou,ue
dpelud npu usmeHeHuu memnepamypsbi! >



BOJIEE NOAPOBHbIU NMEPEYEHb
CTATUHECKUX XAPAKTEPUCTUK
MMKPOCXEMbI ALN

AD7798/AD7799

SPECIFICATIONS

AVpp =2.7 V to 5.25 V; DVpp = 2.7 V t0 5.25 V; GND = 0 V; REFIN(+) = AVop; REFIN(-) = 0 V. All specifications T to Tmax, unless

otherwise noted.

Table 1.
Parameter AD7798B/AD7799B' | Unit Test Conditions/Comments
ADC CHANNEL
Output Update Rate 4.17 - 470 Hz nom
No Missing Codes? 24 Bits min AD7799: fanc < 242 Hz
16 Bits min AD7798
Resolution See Table 5 to Table 8
Output Noise and Update Rates See Table 5 to Table 8
Integral Nonlinearity +15 ppm of FSR max
Offset Error? +1 UV typ
Offset Error Drift vs. Temperature? +10 nv/°C typ
Full-Scale Error®? +10 uv typ
Gain Drift vs. Temperature* +1 ppm/°C typ
Power Supply Rejection 100 dB min AIN = 1 V/gain, gain > 4
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OANVHAMUYHECKUE
XAPAKTEPUCTUKU CPEAOCTB UUT

 [lornHble OuHamu4eckue xapakmepucmuku (no
ctraHgapty FOCT 8.256—77) no3BosiA0OT OLEHUTb
OWHAMWYECKYIO MOrpeLLlHoCTb nNpm Ntobom 3akoHe
N3MEHEHNA N3MEPAEMON BENMUYUHBI. VIX MOXHO
HOPMMPOBATL TONbKO AN aHasI0208bIx cpedcms
U3MepeHuUU, ornucki8aeMsbiX JTUHEUHbIMU
ouhepeHuuarbHbIMU ypasHEeHUSIMU.

* LlndopoBble cpeactesa MaMmepeHnn HennHeEWHbI, ong
HUX MOXHO YCTaHOBWUTL NMULLb YacmHhble
OuHamu4yecKue xapakmepucmuku, NO3BONIsAOLLNE
onucatb NoBeAEHWE CPEACTBA M3MEPEHUN NMPY
BXOOHbIX BO34EUCTBUAX OnpeaerneHHoro smaa.
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«CMELUAHHDbIE»
XAPAKTEPUCTUKUN CPEOCTB UUT

* «CMellaHHbIMWU» MOXHO Ha3BaTb YaCTHbIE
XapaKkTepUCTUKN, KOTOPble OnpeaenatoTca B
OVNHaAMNYECKOM pexnme, HO B OCHOBHOM
OoTpa)atT BNMAHNE HENNHENUHOCTU
(cTaTnyeckon n guHamudeckon) LIATT nnu
AL, B TOM 4ncne adodpekTbl KBAHTOBaAHUA.

* «CMeLlaHHble» XxapakTepPUCTUKN OBbIYHO
onpegensatoT nNpu cnHycounganbsHOM BXOOHOM
BO3OeuncTeun. Miamepsaemblie napameTpbl
XapaKkTepusyrT LYyMbl 1 FAPMOHUKMU,
NOABNAOLWMNECA B BbIXOQHOM CUrHarne.
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Tenepb, npexode yem dsu2ambCsl
dasibwe, yMecCmHo ripusecmu
nepeyHuU mepmMuHos8 U3
JdOoKyMeHmauyuu Ha MUKPOCXeMbl

LA u AL
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TEPMUWHOJIOI'NA XAPAKTEPUCTUK
LHAIMN - HAHANO CTPAHULDbI

ADS541A

TERMINOLOGY

Relative Accuracy or Integral Nonlinearity (INL)

For the DAC, relative accuracy or INL is a measure of the
maximum deviation, in LSBs, from a straight line passing
through the endpoints of the DAC transfer function. A typical
INL vs. code plot is shown in Figure 7.

Differential Nonlinearity (DNL)

DNL is the difference between the measured change and the
ideal 1 LSB change between any two adjacent codes. A specified
differential nonlinearity of £1 LSB maximum ensures mono-
tonicity. A typical DNL vs. code plot is shown in Figure 10.
Gain Error

(ain error is the difference between the actual and ideal analog
output range, expressed as a percent of the full-scale range.

It is the deviation in slope of the DAC transfer characteristic
from ideal.

Digital-to-Analog Glitch Impulse

Digital-to-analog glitch impulse is the impulse injected into the
analog output when the input code in the DAC register changes
state. It is normally specified as the area of the glitch in nV-sec
and is measured when the digital input code is changed by

1 LSB at the major carry transition. A digital-to-analog glitch
impulse plot is shown in Figure 20.

Digital Feedthrough

Digital feedthrough is a measure of the impulse injected into
the analog output of the DAC from the digital inputs of the
DAC, but it is measured when the DAC output is not updated.
CS is held high while the SCLK and DIN signals are toggled. It

1s specified in nV-sec and is measured with a full-scale code

change on the data bus, that is, from all 0s to all 1s and vice
versa. A typical digital feedthrough plot is shown in Figure 19.
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TEPMUWHOJIOI'NA XAPAKTEPUCTUK
LA - KOHEL CTPAHULDbI

Gain Error Temperature Coefficient

(Gain error temperature coefficient is a measure of the change
in gain error with changes in temperature. It is expressed in
ppm/°C.

Lero-Code Error

Zero-code error 1s a measure of the output error when zero
code 1s loaded to the DAC register.

Lero-Code Temperature Coefficient
This 1s a measure of the change in zero-code error with a
change in temperature. It is expressed in mV/°C.

Power Supply Rejection Ratio (PSRR)

PSRR indicates how the output of the DAC is affected by changes
in the power supply voltage. The power supply rejection ratio is
expressed in terms of percent change in output per percent
change in Vo for full-scale output of the DAC. Von is varied by
+10%.

Reference Feedthrough

Reference feedthrough is a measure of the feedthrough from the
Vaer input to the DAC output when the DAC is loaded with all
0s. A 100 kHz, 1 V p-p is applied to Vagr. Reference feedthrough
is expressed in mV p-p.
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TEPMUWHOJIOINA XAPAKTEPUCTUK
AU - HAYAIJIO NEPBOU CTPAHULDbI

AD7452

TERMINOLOGY

Signal-to-(Noise + Distortion) Ratio

The measured ratio of signal to (noise + distortion) at the
output of the ADC. The signal is the rms amplitude of the fun-
damental. Noise is the sum of all nonfundamental signals up to
half the sampling frequency (f,/2), excluding dc. The ratio is
dependent on the number of quantization levels in the digitiza-

tion process; the more levels, the smaller the quantization noise.

The theoretical signal-to-(noise + distortion) ratio for an ideal

N-bit converter with a sine wave input is given by
Signal-to-(Noise + Distortion) = (6.02N + 1.76) dB

Thus, for a 12-bit converter, this is 74 dB.

Total Harmonic Distortion (THD)

Total harmonic distortion is the ratio of the rms sum of
harmonics to the fundamental. For the AD7452, it is defined as

JV2 4V +VE 4 Vs? + V2
Vi

THD(dB) = 20 log

where V| is the rms amplitude of the fundamental and V,, V,
V, V., and V, are the rms amplitudes of the second to the sixth
harmonics.

The AD7452 is tested using the CCIF standard where two input
frequencies near the top end of the input bandwidth are used.
In this case, the second-order terms are usually distanced in
frequency from the original sine waves while the third-order
terms are usually at a frequency close to the input frequencies.
As a result, the second- and third-order terms are specified
separately. The calculation of the intermodulation distortion is
as per the THD specification where it is the ratio of the rms
sum of the individual distortion products to the rms amplitude
of the sum of the fundamentals expressed in dB.

Aperture Delay
The amount of time from the leading edge of the sampling
clock until the ADC actually takes the sample.

Aperture Jitter
The sample-to-sample variation in the effective point in time at
which the actual sample is taken.

Full Power Bandwidth

The full power bandwidth of an ADC is the input frequency at
which the amplitude of the reconstructed fundamental is
reduced by 0.1 dB or 3 dB for a full-scale input.
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TEPMUHOIOINA XAPAKTEPUCTUK
ALN - KOHEL NEPBOWM
CTPAHULUDbI

Peak Harmonic or Spurious Noise

Peak harmonic or spurious noise is defined as the ratio of the
rms value of the next largest component in the ADC output
spectrum (up to f/2 and excluding dc) to the rms value of the
fundamental. Normally, the value of this specification is deter-
mined by the largest harmonic in the spectrum, but for ADCs
where the harmonics are buried in the noise floor, it is a noise

peak.

Intermodulation Distortion

With inputs consisting of sine waves at two frequencies, fa and
fb, any active device with nonlinearities creates distortion pro-
ducts at the sum and difference frequencies of mfa + nfb where
m, n =0, 1, 2, 3, and so on. Intermodulation distortion terms
are those for which neither m nor n are equal to zero. For
example, the second-order terms include (fa + fb) and (fa — fb),
while the third-order terms include (2fa + fb), (2fa — fb), (fa +
2fb) and (fa — 2fb).

Common-Mode Rejection Ratio (CMRR)

This is the ratio of the power in the ADC output at full-scale
frequency, f, to the power of a 100 mV p-p sine wave applied to
the common-mode voltage of V.. and V. of frequency f;

CMRR(dB) = 10 log(PfIPf,)

Pfis the power at the frequency fin the ADC output; Pf; is the
power at frequency f; in the ADC output.

Integral Nonlinearity (INL)
The maximum deviation from a straight line passing through
the endpoints of the ADC transfer function.

Differential Nonlinearity (DNL)
The difference between the measured and the ideal 1 LSB
change between any two adjacent codes in the ADC.

Zero Code Error
The deviation of the midscale code transition (111...111 to
000...000) from the ideal V,, - V. (that is, 0 LSB)

Positive Gain Error

This is the deviation of the last code transition (011...110 to
011...111) from the ideal V,, - V|, (thatis, V. - 1 LSB), after
the zero code error has been adjusted out.
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TEPMUWHOJIOI'NA XAPAKTEPUCTUK
ALl - BTOPAA CTPAHULA

ADT45)

Negative Gain Error
This 1s the deviation of the first code transition (100...000 to
100...001) from the ideal V,,, - V,,,_(thatis, -V + 1 LSB),

after the zero code error has been adjusted out.

Track-and-Hold Acquisition Time

The minimum time required for the track-and-hold amplifier
to remain in track mode for its output to reach and settle to
within 0.5 LSB of the applied input signal.

Power Supply Rejection Ratio (PSRR)

The ratio of the power in the ADC output at full-scale fre-
quency, f, to the power of a 100 mV p-p sine wave applied to the
ADC V,,, supply of frequency f.. The frequency of this input
varies from 1 kHz to | MHz.

PSRR(dB) = 10log(Pf/Pf;)

Pfis the power at frequency fin the ADC output; Pfs is the
power at frequency f; in the ADC output.
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OCHOBHAA OJUHAMUYECKAA
XAPAKTEPUCTUKA LAIN -
BPEMA YCTAHOBJIEHUA
BbIXOOHOI'O CUTHAITIA

Puc. 2.93. Bpemsa ycranopnenuns HAIL

PucyHok u3 kHuau: ALl npeobpa3oeaHue
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ANVHAMUWYECKUE N LLUYMOBDIE
XAPAKTEPUCTUK MUKPOCXEMBbI LIAT
C BbIXOOOM MO HANPAXEHUWIO

AD5541A

AC CHARACTERISTICS

Voo=27V1t0 55V, 2.5V £ Ve € Voo, AGND = DGND =0V, -40°C < Ta < +125°C, unless otherwise noted.

Table 3.

Parameter Min  Typ Max Unit Test Condition

Output Voltage Settling Time 1 Ls To V2 LSB of full scale, CL= 10 pF

Slew Rate 17 V/us CL= 10 pF, measured from 0% to 63%

Digital-to-Analog Glitch Impulse 1.1 nv-sec 1 LSB change around major carry

Reference —3 dB Bandwidth 22 MHz All 15 loaded

Reference Feedthrough 1 mV p-p All 0s loaded, Vrer = 1V p-p at 100 kHz

Digital Feedthrough 0.2 nV-sec

Signal-to-Noise Ratio a2 dB

Spurious Free Dynamic Range 80 dB Digitally generated sine wave at 1 kHz

Total Harmonic Distortion 74 dB DAC code = OxFFFF, frequency 10 kHz,
Veer=25V1Vpp

Output Noise Spectral Density 11.8 nV/yHz DAC code = 0x0000, frequency = 1 kHz

Output Noise 0.134 uv p-p 0.1 Hzto 10Hz
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OCOBEHHOCTb AUHAMUWYECKUX
XAPAKTEPUCTUK MUKPOCXEM LAN C
BbIXOAOM MO TOKY

Ecnn mmnkpocxema LAI (Hanpumep, MHOXXNTENBHOIO)
paccyMTaHa Ha NoaknoyYeHne BHELWHEro onepaunoHHoro
ycunutens ans npeobpasoBaHns TOK—HanNpsikeHne, To Ans
9TOMN MUKPOCXEMbI COODLLAETCA 8peMS ycmaHOo81eHUs
mokKa, KOTOPO€e He Yy4nTbiBaeT MHEPLIMOHHOCTM
npeobpa3oBaHUA TOK—HanpsXXeHue.
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K AOUHAMUWYECKNUM XAPAKTEPUCTUKAM
MMUKPOCXEM LAM OTHOCATCHA
BbIBPOCbI (GLITCHES)

ObBbI4YHO yKa3blBaeTCs BbIOPOC MNpu NU3MEHEHUN KOOOBOW
KoMOMHaumn Ha 1 LSB BOKpyr «rnmaBHOro KogoBoro
nepexoga» (major carry): 0111...111—1000...000.

1236 I

1.234 B

1.232

VOLTAGE (V)
o
g

1228

\ Vourt

1226

1224
0.5 o 0.5 1.0 1.5 2.0

TIME (ns)

Figure 20. Digital-to-Analog Glitch Impulse
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B HAHOBOJLT-CEKYHOaX
(cm. cnang 40)
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BEbICTPOOEWCTBUE MUKPOCXEM ALIN

« Ob6obuwarulen xapaktepuctnkon obictpoaenctansa AL
aBnseTca rnponyckHas criocobHocms (throughput rate). OHa
Bblpa)aeTcsl Yucnom npeobpasoBaHU B CEKYHAY.

 [lponyckHasa cnocobHocTb ALl nocnegoBaTernbHbIX
NPUONMKEHNN YYNUTBLIBAET — NO MUHUMYMY — BCE
COCTaBnALWNE UHTEPBAa BPEMEHU MeXAY
nocnegoBaTenbHbIMU NpeobpazoBaHUAMUN: BPEMST BbIOOPKU
YBX, Bpema ycTaHOBIEHNS BXOOHbIX Liernen, CObCTBEHHO
npeobpasoBaHue, BpemMsa obMeHa JaHHbIMU C
MUKPOKOHTPOSSIEPOM UK OPYITMM MOoTpeduTtenem, nHTepsar
«MOKOA» Nnepen crieayoLmm npeobpasosaHneEM
(mepevncrieHHble NHTepBarbl BPEMEHN MOTYT
nepekpbiBaTbCA).

* bbicTpoaencteune AUl ¢ ZA-moaynaropamu, HopmMmasrbHbIM
PEXNMOM KOTOPbIX ABNAETCA HEMNpepbIBHOE
npeobpasoBaHne, xapakTepusyeTca Yyacmomou obHoe8r1eHuUs

8bIXOOHbIX OaHHbIx (output update rate). .



EOMHULLI MPONYCKHOU CNOCOBHOCTH
AL

* Yucrno npeobpasoBaHuin B CEKYHAOY B
aHrnosi3bIMHON JOKYMEHTALMU BblpaXKaeTcs
B eanHuuax SPS — samples per second
(BbIDOPKK B CEKYHAY).

« KpatHble eanHunubl: 1000 SPS = 1 kSPS;
10° SPS = 1 MSPS:
10° SPS = 1 GSPS.
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NMONOCA NMPONMYCKAHUA BXOOHbIX
LLENEW AU

« [OCT 8.009-84 pekomeHAOYeT yKasbiBaTb OS5
BXxoaHbIX uenen AUl nonHblie OuHamu4vyecKkue
xapakmepucmuku. I'lo-eugnmomy, ata
pekoMeHaaums npakTn4yeckn HeEBbIMNOMHUMA.

* B nokymeHTauum Analog Devices anga BXxogHbIX
Lenewn ykasblBaeTcs r1o/ioca nporyckKkaHus pns
nonHoro curHana (full power bandwidth), a
MHOrga Takxe Onsg manoro curHana. Hapsay co
cTaHOapTHOW NOSI0CON, OrpaHNYEeHHON
4aCTOTOMN, HA KOTOPOW cuUrHasn 3aTtyxaet Ha 3 ab,
MOXET NPUBOANTLCA Nosioca Anga rpaHUYHoro
daryxaHua 0,1 gb (cm. cnang 55).
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rPAHULUA NMONOCHI MPOMYCKAHUA
BXOOHbIX LLEMEW ALM MOXET BbITb

BbILLE YACTOTbI MPEOGEPA30OBAHUW

LLiInpokasi nonoca nponyckaHnsi NO3BOMSET, B YACTHOCTH,
BbIMNOMNHATL cmpobockornu4yeckoe ripeobpaszosaHue
nepnoanyeckoro BXoJHoro cmrHana

— 1
H f :

3amMevaHnue: fa HECKONLKO MeHbLie fS

Puc. 2.30. DddexT cMeLIeHNs CIeKTPa BO BPEMEHHOM 001aCcTh

PucyHok u3 kHuau: ALl npeobpa3oeaHue
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NMOrPELLUHOCTb AATUPOBAHUA ALIN

OnpepeneHne no NOCT 8.009-84, NpunoxeHune 3:

2. NopewHocTs J4TNPoBINIG OTCUETY AHATOT0-RIpPOBON NPCODPAINEATEIN AN UWH(POBOTD WIMEPHTEAL:
HOTO TIPROGH = COVIZHHIE BETHTNN WHTCPRLT BPCMCHM, HOVTHRDIOMW MACH B MOMCHT HARY (KN Npeotpalons
pid (ayekal AU woe UMD & daxasiusaiomnicd B WOMCHT, KOIZE IHIGCHHE H3MCHIOWEHCH KaMepaesol

BLANYHHE B JHANCHNE 35 A0 RO |.|l|.2"|,'t!.“=|'|-‘| CHIHEAD Ha 1aHHOM BHIE NPCOUD IOCAAHHR Okd SLIHCE DEAUHE.

HpHMedanne HAUCHNE BEAOAHOTO WinppoRoro CTHAIa AL wak LM ] BHpAkCHD B ¢IHHILIY WIMCPR-

L R LT

bonee ctapoe noHATne — anepmypHoe gpeMsi (MHTepBarsi, B KOTOPOM
MOXET HaxoauTbCA «pearibHbil MOMEHT U3MEPEHUSI» ).

CuctemaTtnyeckasi coctaBnaoLlas NorpeLHoCT AaTUpoOBaHUS =
= anepmypHasi 3adepxxKka (aperture delay).

CnydyanHast coctaBnstoLLas NOrpeHOCTN 4aTMpPOBaHUS =
= anepmypHasi Opoxe (aperture jitter).
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NMOIMPEWLUHOCTDb MO HAMNPAXEHUIO,
BbI3BAHHAA
AMNEPTYPHOU OPOXbIO

AHanorosbiv

BXOA

av

— = HaknoH

dt \

Av=glet
dt

E

i |

| <~ At = ApoXaHue anepTypsbl

CnexeHune |

7 3

¥

Av,,,s = OwmnbKa n3-3a ApoXaHus anepTypbl

HomMuHanbHbI -
BbIXOA
yaepXaHus

el

OwubkKa: xpaHeHUIO
coomeemcmeayem
8bICOKUU YPOBEHb
amoeao cuzHana!

XpaHeHue

Puc. 2.79. ipoxanue 3¢ pexTHBHOM anepTypsl ¥ CTpoba OTCYETa

PucyHok u3 kHueau: AL npeobpa3oeaHue
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BOJIbLUMHCTBO «CMELUAHHbIX»
XAPAKTEPUCTUK AL ONPEAOENAETCAHA
MO NrPA®PUKY NMPEOBPA3OBAHUA PYPBE

MACCUBA OTCYETOB CUHYCOUbI
MAKCUMAJIbHON AMMNNUTYAbI

0 T
8192 POINT FFT
= fsampLz = 555kSPS
fiy = 100kSPS
SINAD = 7T1.7dB
_40 THD = -82dB

SFDR = -83dB

22 —50

o

» —80

—100 o T0 o

4120 v .ll‘jllull ;l;l.l.llL; Ml o dil BablL dod L .l
Y |

—140

0 100 200 277
FREGUENCY (kHz)

Figure 8. Dynamic Performance with Voo =5V

[Mpumep: rpadumk
npeobpasoBaHns Pypbe
ans mukpocxembl AL

nocriegoBaTeribHbIX
npunbnumxeHun AD7452
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«CMELUWAHHbIE» XAPAKTEPUCTUKW
AU, ONPEOENAEMBIE MO N PA®UKY
NMPEOBPA3OBAHUA ®YPBE

e SINAD (Slgnal to Noise And Distortion ratio) oTHoweHne
CUrHana K Wymy n UcKkakeHusm. Bbeluncnsietcs kak oTHOLLIEHMEe
MOLLHOCTU cuUrHarna K CyMMapHOM MOLLIHOCTW BCEX OPYrmux
(LLYMOBBIX Y TaPMOHUYECKNX) YaCTOTHbIX COCTaBNAOLLMX B
maccue otcyeToB AU, Ona ngeanbHoro AL BelumncnsieTcs
TEOPETUYECKN.

 THD (Total Harmonic Distortion) «nonHele rapmoHnyeckne
NCKaxXeHnsa». BblumcnseTcs kak OTHOLEHUE CYMMapPHOM
MOLLIHOCTU HECKOSbKMX BbICLUMX FAPMOHUK K MOLLIHOCTU
curHana.

« SFDR (Spurious Free Dynamic Range) anHamunyecknn
amanasoH, cBoboaHbIM OT nomMmex. HaxoamnTcs Kkak oTHoLleHue
CUrHana K LwymMoBOUu Unv rapmMoHU4YeCKON YaCTOTHOW
COCTaBNsAOLLEN, UMEILLEN MAKCUMAIIbHOE 3HAYEHME.
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XAPAKTEPUCTUKA AL,
ONPEOENAEMAA MO PE3YJIBTATAM
OTAEJIbBHOIO SKCNEPUMEHTA

e IMD (InterModulation Distortion) nHtepmoaynsumoHHble
nckaxeHus. Onpepgensercs npun nogaye Ha sxog AL
CuUrHarna, CoOCTOALLEero U3 AByX rapMOHNYECKNX
CoCTaBnsoLWmMX pasnmyHblx Yactot f, u f,. B maccuee
otcyeToB ALl BbiaenatoTca coctaBnatoLwme
KOMOMHAaLMOHHbIX YacToT: BToporo nopsiaka f, +f, u
TpeTbero nopsiaka 2f, £ 1, 2f, £ .
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TEOPETUYECKUU PACYET SINAD

PaccmaTtpuBaeTtca ABOUYHbIN n-pa3pagHbin AL
ananasoHom 2"q, rae g — kBaHT (LSB).

CurHan makcumarbHOro pasMaxa MOXHO BblpasuTb Kak
(2"q/2)sinwt.

CpeaHeKBagpaTMHeckoe 3Ha4YeHue aToro curHana B V2
MEeHbLLE amnnuTyabl 1 coctaenset 2"q/(2V2).

NoeanbHbit AL nveeT eAMHCTBEHHBIN MCTOYHUK LWIYyMaA —
KBaHTOBaHWe. CpegHekBagpaTUYeCcKoe 3Ha4YeHne
NOrpeLLIHOCTH KBaHTOBaHUs paBHo q/NT2.

OTHOLLEHWe cpeaHeKBaapaTUUYECKMX 3HAaYEHWI curHana u
Wwyma coctaBnsieT 2'NT278 = 2"\T,5 .

Boipaxxaem ero B geunbenax. PazpaaHoCTb CTaHOBUTCS
MHOXUTENewMm; 2 B geunbenax coctaBnsaeT npumepHo 6,02;
VT.;5 - npumMepHo 1,76.
OkoH4aTenbHo ansa naeansHoro ALLT

SINAD =6,02n + 1,76 pb.
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QPDPEKTUBHAA PASPAOHOCTD

« ENOB (Effective Number Of Bits) adpdekTnBHag
pa3psaHocTb. OHa BblMUCNAETCA Mo popmyre

SINAD,,_ =6,02n . + 1,76 ab,

rae SINAD3I<Cn — HangeHHOE B 3KCNEPUMEHTE OTHOLLEHMNE
CUrHana K Wwymy " UCKaeHUaMm, BblipaeHHOe B
neunbenax.

* [padpumk 3aBUCUMOCTUN 3APPEKTUBHOU pa3psaaHOCTU OT
4acTOTbl CUrHana gaeTt HarnsgHoe npeacrtasneHue ob
nameHeHun TodHoctn AL B gnanasoHe 4acTorT.
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TENEPb MOXHO NPUBECTU NPUMEP
AVHAMUNYECKUX XAPAKTEPUCTUK
PEAJIbHOI'O ALN

AD7432

SPECIFICATIONS

"‘.‘Tn:} - 2.? W‘T to 3n6 ‘f". f_u(:]vk - IO .‘\lle. fs - 555 kSPS‘ -\;‘3]‘::: —_— 2.0 ‘Vr; Rr]jn — "1.:"5 “". to 5.25 \"1 f}‘.{f[.K — 10 h‘{HZ, fg - 555 kSpS. “‘i".u:.:]: — 2-5 \"r:
Ve = Vi Ta = Tygw t0 Thyax unless otherwise noted.

Table 1.
Parameter Test Conditions/Comments B Version? Unit
DYNAMIC PERFORMANCE fyy= 100 kHz
Signal-to-(Noise + Distortion) (SINAD)? 70 dB min
Total Harmonic Distortion (THD)® Vpp=4.75V1t05.25V, -86 dB typ -76 dB max
Vop=2.7Vto3.6V,-84dBtyp -74 dB max
Peak Harmonic or Spurious Noise® Vop=4.75V 10 5.25V, -86 dB typ -76 dB max
Vop=2.7Vto3.6V,-84dBtyp -74 dB max
Intermodulation Distortion (IMD)® fa=90kHz, fb=110kHz
Second-Order Terms -89 dB typ
Third-Order Terms -89 dB typ
Aperture Delay* 5 ns typ
Aperture Jitter® 50 ps typ
Full Power Bandwidth** @-3dB 20 MHz typ
@ -0.1dB 25 MHz typ
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OUCKPETU3AUUNA (KAK MICTOHHUK
NMOrPELLHOCTEMW)

v

Trrl

NcxoaHbin

CMNEKTP
S __—

« CnekTp nocrneaoBaTenbHOCTU
AWUCKPETHbLIX OTCYETOB CUrHana
cooepXuT DecKkoHeYHoe
KONMM4YecTBO KOMUM UCXOOHOro
cnekTpa.

« PacctoaHune mexay aTumMu
KONUSIMW paBHO YacToTe

anckpeTtmaauum f popy T+ € YacTote
npeobpasoBaHuin ALIIM.

\/

ANCKP

2f S7

AVCKP



NMOrPELLUHOCTU USMEPEHWA,
CBA3AHHbIE C D,I/ICKPETI/I3ALI,I/IEI/I

[TpeacraBrieHne HenpepbIBHOMO CUrHasna AMCKpeTHbIMA
OTCYETaAMM nogpasyMmeBaeT BO3MOXHOCTb 80CCMaHO8/1eHUS
LUCXOO0HO20 cueHarsa. [pocTeniumn cnocod BOCCTaHOBMNEHUSA —
3anoMmnHaHne npegbliayLlero oTcHeTa 4o NOABEHUS
crneaytowlero (kak ato genaet LLATT).

[1pn cnekTpanbHOM
nogxoae K aHanuay

e e BOCCTaHOBNEHHOro
T TR L T curHana HabnopgaeTcs
T adpekT hunsTpaymn
NPAMOYrOfibHOW
= . BECOBOW (PYHKLUMEWN.
2l B i [—] .~ [lpn BpeMeHHOM
[/\,\ ....... _reme | TOAXOAE NOrPeLlHOCTb
o —+ l J“jf‘"f et 1 onpefensieTcs nepeoy
Puc. 2.102. maﬂm ) i, T & oot i (w,g Npon3BOAHON CUrHana.
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BOCCTAHOBJEHUE JIMHEUHOW

MHTEPNONAUUEN
A u
1
[1poekTupysa aHanoro-ungposble YX 7/\\.\
KaHarbl, YaCcTO UCXOOAT U3 BO3MOXHOCTU 0 l J >

BOCCTAHOBSIEHUSA cuUrHana JIMHenHou
NHTepPnonAunen.

1

[Mpn BocCcTaHOBNEHUM 3anoMUHaHWeM npeablayLLero
OTCYETa MaKcMMarbHas NOrpeLHoOCTb

BOCCTAHOBJ1EHNA COCTaBIIAET

roe Aty

navckpeT3auum).

A

eoccm

<

du

—IAt
dt

OUcKp °

— NHTepBan Mexay oTcY4eTamu (MHTepBarn

[1pn BOCCTAHOBMNEHUN NIMHENHON UHTEPMONALNEN
NOrpeLwHOCTb onpeaenaeTcd BTOpon Npon3BoO4HON:

d*u
dt’

1
< —

eoccm
8

2
ouckp *
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TEOPEMA KOTEJIbHUKOBA

[lpederibHOe COOTHOLLEHME MeXay napameTpamMu
CuUrHana n gonyctTumMoun 4YacTtoTon gUCKpeTmsaunm
(4yactoTon npeobpasosaHnn ALIT) naet Teopema
KoTenbHmKoBa (B aHIMoA3bl4HOU NTepaType Teopema
HanKBUCTA):

CurHan ¢ orpaHN4YeHHbIM CNEKTPOM
MOXXeT ObITb TOYHO BOCCTAHOBJIEH Mo
ANCKPETHbIM OTCYeTaM, ecriv 3T
OTCYETbI CrleayrT C 4YacToToUu, bonee
yeM BABOE NpeBbIlaloWen rpaHNYyHYyHo
4acCcTOTYy CneKTpa curHana.

BoccTaHaenueatowme dyHKLUUN — 3TO
(OYHKLMK SINC C aMNnUTyaaMn, paBHbIMU
aMnnuTygam OTCYEUPB CUrHana.
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NMPUMEP N BAXHbIN TEPMUH

* Takum obpasom, Hanpumep, mukpocxema ALl
AD7452 (e€ xapaKTepucTuku bbiniv npuBeaeHs.l
Ha cnange 56) ¢ NponyckHOM CroCoOOHOCTLIO

555 kSPS MoXeT npumMeHATLCA AN oumndpOoBKA
curHana, CnekTp KoToporo orpaHU4yeH 4YacTtoTou
277.,5Kly.

 Ecnu vactorta f _— npeobpasoBaHum ALIT
3afiaHa, To noroBKHa 3ToW YacToThl f .
Ha3blBaeTcs yacmomod Halikeucma

* [ padouk cnektpa, NoNy4yeHHOro
npeobpasoBaHnem Pypbe MaccmBa OaHHbIX
AL no kotopomy Bbldncnatotesa SINAD m
Opyrue «CMellaHHbIE» XapaKTEPUCTUKH,
orpaHuU4MBaEeTCHa YactoTtom HamkBucrta (Ha
cnange 51 ato 277,5 kl'y),.
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TEOPEMA KOTEJIbHUKOBA HE BCEIA
NMPUMEHUMA

« YacTtoTra gmnckpeTtmaaumm MOXeT ObITb HUXE
4acToTbl, Tpebyemon Teopemon KoTenbHMKOBA,
npun cTpobOoCKONMYECKOM Npeobpa3oBaHmNM
nepuoanyeckoro curHana (cm. cnaug 48).

« Ecnun He TpebyeTca BoccTaHaBnnBaTb opmy
CUrHana, a Hy>XHO, Hanpumep, onpeaennTb
TONBLKO pacnpeneneHne BeEpPOATHOCTEN ero
3Ha4YeHuWn, YacToTy AUCKPETU3aLUN MOXKHO
BblOMpPaTb NPON3BOSIbHO.
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HEBbINONMHEHWE TPEBOBAHUN
TEOPEMbI KOTEJIbHUKOBA NMPUBOAOUT
K HANNOXEHUIO CINMEKTPOB

Ecnun cnekTp curHana

NcxoaHbin CmexHas BbI)SOD,MT 3a L‘IaCTOTy
o| cnextp konms HankBucra fH, TO
4 gl BO3HUKAET HalloXeHue

criekmpos (aliasing).
OHO NposIBNSAAETCH Kak
NOrPEeLLUHOCTb, HE

l > nogaaroLlascs

h oo KOpPEKL M.

E;‘;gﬁg;”@ﬁ HanoxeHue cnekmpoe ycmpaHsirom
«aHmMuasiau3uHa2o08bIMU» huribmpamu
HUXHUX Yacmom ¢ rnosiocou rnponycKkaHus,
He npeebliwaroweu yacmomy Haukeucma.
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KOCOE CEYHEHME

B MHO20KaHasIbHbIX cucmemMax nocsiedoeamersibHbilU
OrpocC KaHas108 npueodum K «KOCOMY CEe4YEeHUIO».
Ecnu pe3ynbmamsbi usamepeHuu obpabamsiearomcs
co8MeCmHO (Hanpumep, rno 3Ha4YeHUsIM moKa U
HanpsixeHuUs1 Haxooumcsi MOUW,HOCMb), KOcoe
ce4yeHue OKa3bleaemcs npu4YuHou ha3oebix
nozpewHocmeu.

Ans ycmpaHeHuUs1 KOCO20 ce4eHUs1 UCMOosib3yrom
ALl c ooHoepemMmeHHOU 8bibopkoU (simultaneous
sampling ADC).
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NMPUMEP AN C OQHOBPEMEHHOW
BbIBOPKOW - AD7605

FUNCTIONAL BLOCK DIAGRAM

AVeg  AVNpo REGCAP REGCAP REFCAPE REFCAPA
s Ty e T e e
E m— e i l;_ﬁ o
SCooMn- [ LoG Lba
- cADER LPF| |-
: — REFM/REFOUT
eyl Bi
Te=F [
™ T _ | Gae Y REF SELECT
1 . REF AGHND
LY ML
|CROCE LFF " w
.. P — 1mr—hﬂmmu ) ATUBCLK
| > ucmu-—;;n" - AR ~V|INTERFACE |-+ &2
CRABERLYY { _ PARISER/EYTE SEL
" . vn_m
PARALLEL D80 TO DE1SIEYTESEL
" ;
ADT605-4 : 1
CONTROL BUBY
: 1 17 g
i - T
AGMND COMYST & CONVET B REBET RANGE R

UeTbipe YBX MOryT nepenti B pexum
XpaHeHna 04HOBPEMEHHO UM Nonagyo.



OAVH U3 BO3MOXHbIX PEXXUMOB
YTEHUA OAHHbIX U3 AL AD7705

=Y r

-l-!:;;-l-_‘_lm_‘_ i
RD ] tm—ll- -
——— -—ti:l j 1
t15—|- Ly g .

B 7

L - ey trg —p
oy

.]Z*

-
FRETDATA e,

Figure 4. Parallel Mode, Separate C5 and RD Pulses
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OPYron BAPUAHT - OOHOBPEMEHHO
PABOTAIOLLUUE ALIT (AD7768)

FUNCTIONAL BLOCK DIAGRAM

AVDD1A, AVDD2A, REGCAPA,

AVDDIB REFx+ REFx= AVDD28 REGCAPE DGND IOVDD DREGCAP
Y P P £\ 't P ™\
N N
BUFFERED T T T T
="
PRECHARGE 1.8V 1.8V
vecm x8 REFERENCE LDO LDO
BUFFERS FVNE N
SYNC_OUT
ETART
AINO+ OFFSET, e
CHO DFllGl_I‘_rElg- | GAIN PHASE |- RESET
L CORRECTION C
— ENGINE FORMAT1
FORMATO
AN+ OFFSET,
CH1 > | GAIN PHASE |—m
AlNY=- CORRECTION ADC
OUTPUT DROY
SINCS DATA
AINZ+ Low; LATENCY OFFEET. SERIAL DCLK
CH2 ILTER 2N g Pred Pcn' A SOEN INTERFACE DOUTO
ORRE DOUTY
AIN3+ OFFSET
CH3 p »| GAIN PHASE DOUT3
AINI=- CORRECTION DoUTS*
WIDEBAND =) DOUTS"
Faaadd LOW RIPPLE OFFSET. =t—a=() DOUTE", DIN
CH & FILTER GAIN PHASE DOoUTT*
AlNS= CORRECTION
CH s-‘u“p o:sser.
AINS=- gOA:UtECTlON SPY STOICS
CONTROL ST1'1SCLK
AING+ OFFSET. INTERFACE  |g—e-() DECO/SDO
CHE" | GAIN PHASE |—m DEC1/SDI
AING= CORRECTION
AINT+ OFFSET, —
CHT | GAINPHASE |—= () PINSPI
AINT= CORRECTION
=18 ANALOG INPUT
PRECHARGE BUFFERS (™)
AD7768/AD7768-4
' W ' " ™
s ~ 7 7 A
AVSS XTAL2MCLK XTAL1 nooeraacnoa FILTERIGFIO4 g
8

*THESE CHANNELS/PINS EXIST ONLY ON THE AD77S8. MODEMGPIO0



NMOrPELLUIHOCTU USMEPEHUA
OYHKUMOHANOB

N3mepeHuto MoryT noanexarb He MrHOBEHHbIE pa3Mepbl
BEMNYUNHbLI, a PYHKLMOHAnbI, TakKue Kak JeNCTBYHOLLIEE
(cpeoHekBaapaTUYECcKoe) HanpsKeHNe Unu cpeaHsis
MOLLIHOCTb B LieNnn NepeMeHHOro Toka.

B ungpoBbIX yCcTponcTeax PyHKLMOHaNbI MOryT
BbIYMCNATLCA MO BbIODOPKE MIHOBEHHbLIX 3HAYEHUN
HenocpeacTBEHHO U3MEPSEMbIX BENMNYMH.

B nogobHbIX criyd4asax HY>XHO obecneynBaTthb
npeacTaBUTENbHOCTb BLIDOPKN: N3MEPATL 3a Nepunoa
curHarna wunm 3a Bpems, HaMHoro bonbLlee rnepuoaa,
n3beratb CUMHXPOHU3ALUN USMEPEHNIN C CUTHAIIOM
(BO3MOXHbI U3MEPEHUS B CrlyYanHble MOMEHTHLI) U T. 4.

TUNMYHOW NOrpPELLHOCTBI0 MOXKET ObITb NOrPELLUHOCTL OT
HEeKpaTHOCTU BPEMEHN ycpeaHeHUa PyHKLUMOHana
nepunoay curHarna unm ctatucTuyYeckn pasbpoc npu

Clly4amHOM curHarne o



UTAK, PACCMOTPEHDbI NMOINPELLHOCTMW:

« CraTtnyeckue (agamnTmBHasi, MynbTUNNUKATUBHAA,
HeNUHeNnHas!, NOrpPeLLIHOCTb KBAHTOBAHUS, LLIYMbI,
BO3,£I,eI7ICTBI/Ie TeMneparypbl U ApPYrnx BAUAKOLLMNX
doakTopoB).

[OuHamunyeckue (CBA3aHHbIE C MEPEXOOHLIMU
npoueccamMmu, NoNOCon NPoryckaHMa aHarnoroBon YacTtu
ALl n c gatupoBaHnem).

[lorpelHoCcTN, XapakTepmnayemble «CMELLIaHHbIMNY
XapakTepUcTUKamu.

[MorpeLHOCT BOCCTAHOBIIEHNSA HENPEPbLIBHOIO CUrHana
Mo ANCKPETHbIM OTCYETAM M MOrPEeLLHOCTb OT KOCOro
ceyeHus.

[lorpelHoCTU U3MepeHna PyHKLMoHanos

Ocmarnocb paccmompemsb 8o30elicmeue HeWHUX
rnomMex Ha yugpoesou npubop usnu usmepumersibHbIU
kaHan c ALI1
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OBLUUE CINOCOBbI BOPbbbI C
NMOMEXAMW

[MpaBunbHOE aKpaHNpoBaHUe (Hanpumep, y
npeobpasoBaTenem EMKOCTb—KoA ¢ ZA-MoaynaTopamm
cnenyet oba npoBoga OT Uccneayemoro KoHgeHcaTtopa
9KpaHMpoBaTb pasferibHo).

[MpaBurbHOE 3a3emMneHune (B 0gHOW ToYKe, YTObbI He
00Opa30BbLIBANIOCL KOHTYPOB).

Pa3neneHmne curHasnbHbIX U « CUIMOBBLIX» LIEMEW:
andpdepeHumnanbHasa nepegadva cnaboro curHana
nydule, Yem nepepaya ¢ oowmm obpaTtHbIM NMPOBOAOM.

YcuneHue cnaboro curHana, a euwe ny4yiie — aHanoro-
umndopoBoe npeodbpaszoBaHne Mo BO3MOXKXHOCTU BN3KO K
NCTOYHMKY CUTHana.

nT AO.
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BUObI MOMEX

U

MNOrEeP r1

UC T r2 RBX

|
|
Ry — Cy;
UI'IPO,EI,
U — npopgorbHasa (cnHdasHas, obwero Buga, common mode)

npon

nonep ~ MOMEPEYHAA (HOpMankHoro Bmaa, normal mode)

NogpasymeBaeTcs, YTo BXOAHOW Ornok npnubopa n3onnposaH oT
kopnyca. R_un C - cOnpoTUBIIEHNE N EMKOCTb YTEYKM; I, U I, =
CONPOTMBEHUS FIMHWUI CBA3U C AATYUKOM.
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BOPbBA C NMPOOONIbHOU NOMEXOW

[Mpuctynas K bopbbe ¢ onpegeneHHOn NOMEXON, HYXHO
BbIICHUTb, @) YeM OHa onacHa 1 0) 4Yem OHa OTNnM4aeTcs oT
curHana.

[MpogonbHas nomexa onacHa TeM, YTO U3-3a HECUMMETPUM
BXOJHbIX Lienen oHa NepexoauT B NOoMnepeyHyo NoMexy,
HEOTNIMYMMYIO OT curHana. Kpome Toro, npoaornibHas nomexa
MOXeT ObITb HACTONbKO CUMNbHOMN, YTO BbIBEAET U3 peXunma
UM NnoBpeguT BXxoa npuodopa.

[MpogonbHasa nomexa oTnmM4aeTcst OT curHana crnocobom
BKIMOYEHUS B LieMb.

3HaunT, 6OPOTLCS C HEN HY>KHO CXEMHBIMU METOJAMM.

Haunbonee apdekTnBHbIM METOAOM (ECTb U ApPYrue) ABMsaeTcH
2alibeaHu4eckoe pasoesieHue (MNn NHade 2asib8aHuU4YecKas
pases3Kka, U3o/1syus), paspbliBatoLiast KOHTYpPbl, B KOTOPbIX
nencteyet nomexa. Nsonaumsa exogHoro bnoka npmbopa ot
Kopnyca Ha npegbiayuem cnange nogpasymMmeBaeT LngpoByto
raribBaHUYECKYI0 pa3BsA3Ky Ha BbIXO4e 9TOro BXogHoro brioka.
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CPELNCTBA rAlIbBAHUYECKOW
PA3BA3KU

« [anbBaHW4yeckasi pa3Bs3ka 0ObIYHO OCYLLECTBIISIETCH C
MOMOLLIbIO ONTPOHOB NN TpaHcdOPMaToOPOB C MOAYNIATOPaMMu
Ha BXo[de MU AeMoaynsaTopaMu Ha BbIXoae.

» [anbBaHM4YeCKylo pa3BA3Ky B LMJPOBOUN 4YacCcTu
N3MepuUTENbLHOro KaHana cneayert npeanoymtaTtb pas3Ba3ke B
aHasrioroBouv 4YaCTy KaHana, Tak Kak nocrnegHas BHOCUT
NOrpeLIHOCTH.

* /ImeloTcs MUKpPOCXeEMbI ONS rafisBaHNYECKOU pa3Bs3KuU
LMJPOBbLIX CUrHaNoB
— OO0Lwero npuMeHeHns
— [MNpeaHasHaveHHble AN MEeXMUKPOCXEMHbIX HTepdencos SPI u 1°C

— TpaHcuBepbl CUCTEMHBIX MHTEpdencoB RS485 n gpyrux,
obecnevmBaloLLne pa3BA3KY HE TONMbKO CUTHAmNbHbLIX LIENEN, HO U
nnuTaHuA.

Pa3esizka Ha ebixode 8 cucmemMy KpalHe xernamersibHa!
73



NMPUMEP MUKPOCXEM LIUOPOBON

FAlIbBAHUYECKOW PA3BA3KU
OEI.IJ,EFO I'IPI/IMEHEHI/IFI

Figure 2 ADuM26 1N Functional Block Diagram Figure 4. ADuM263N Functional Block Diagram




HAYAJIbHAA YACTb TABJIULbI
BbIBOPA MUKPOCXEM PA3BA3KU
OBLUEINO NPUMEHEHUA

Part#
i

ADUM263N  150M 13n f 3 3 5k 75k 17 5.5 -40to No $4.83
125°C (ADUM263N1BRIZ)

ADUM262N  150M 13n £ 4 2 5k 75k 17 55 -40to No $4.83
125°C (ADUM262N0BRIZ)

ADUM261N  150M 13n f 5 1 Bk 75k 17 55 -40to Mo $4 83
125°C (ADUM261NOBRIZ-

RL)

ADUMZ60N 150M 13n f B 2 5k 75k 17 55 -40to No $4.83
125°C (ADUM260NOBRIZ-

RL)

ADUM252N  150M 13n 5 3 2 5k 75k 17 55 -40to No $4.09
125°C (ADUM252N1BRIZ-

RL)

ADUM251N  150M 13n 5 4 1 5k 75k 1.7 55 -40to Mo $4.09
125°C (ADUM251NOBRIZ)

Cpedu napamempos ob6pamumM eHUMaHUe Ha Harnps»KeHue u3onsyuu:
5000 eonbm (cpedHekeadpamu4ecKux)! 75



NMPUMEP MUKPOCXEM PA3BA3KU

ANALOG
'DEVICES

-

onsa 1’c

Hot Swappable, Dual I°C Isolators

ADuM1250/ADuM1251

FEATURES

Bidirectional PC communication
Open-drain interfaces
Suitable for hot swap applications
30 mA current sink capability
1000 kHz operation
3.0 Vto 5.5V supply/logic levels
8-lead, RoHS compliant SOIC package
High temperature operation: 125°C
Qualified for automotive applications
Safety and regulatory approvals
UL recognition
2500V rms for 1 minute per UL 1577
CSA Component Acceptance Notice 5A
VDE certificate of conformity
DINVVDEV 0884-10 (VDE V 0884-10):2006-12
Vmﬁm =560V pﬂk

FUNCTIONAL BLOCK DIAGRAMS

Figuve 2. ADUM 1251
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NMPUMEP MUKPOCXEM PA3BA3KWU
a5A SPI

T . FUNCTIONAL BLOCK DIAGRAMS

The ADuM3151/ADuM3152/ADuM3153" are 7-channel,
SPlsolator™ digital isolators optimized for isolated serial peripheral
interfaces (SPlIs). Based on the Analog Devices, Inc., iCoupler*
chip scale transformer technology, the low propagation delay in
the CLK, MO/SI, MI/SO, and S5 SPI bus signals supports SPI
clock rates of up to 17 MHz. These channels operate with 14 ns
propagation delay and 1 ns jitter to optimize timing for SPL

The ADuM3151/ADuM3152/ADuM3153 isolators also provide
three additional independent low data rate isolation channels in
three different channel direction combinations. Data in the slow
channels is sampled and serialized for a 250 kbps data rate with
up to 2.5 ps of jitter in the low speed channels.

Figure 1. ADuM3 157 Functional Block Diagram
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NMPUMEP MUKPOCXEM PA3BA3KU
aJA RS-485

ANALOG
DEVICES

Signal and Power Isolated RS-485
Transceiver with =15 kV ESD Protection

ADM2582E/ADM2387E

FEATURES
Isolated R5-485/RS-422 transceiver, configurable as half or

FUNCTIONAL BLOCK DIAGRAM

full duplex
isoPower"® integrated isolated dc-to-dc converter
+15 kV ESD protection on R5-485 input/output pins
Complies with ANSI/TIA/EIA-485-A-98 and ISO 8482:1987(E)
ADM2582E data rate: 16 Mbps
ADM2587E data rate: 500 kbps
5V or 3.3 V operation
Connect up to 256 nodes on one bus

Open- and short-circuit, fail-safe receiver inputs )

High common-mode transient immunity: >25 kV/ps
Thermal shutdown protection
Safety and regulatory approvals
UL recognition: 2500V rms for 1 minute per UL 1577
VDE Certificates of Conformity RaDi
DIN EN 60747-5-2 (VDE 0884 Part 2): 2003-01

DE{}

+

V,ome = 560 V peak

Operating temperature range: —40°C to +85°C “E(')"_

Highly integrated, 20-lead, wide-body SOIC package

Ve Visoour
™% N
fsaPower DE-TCLDC CONVERTER
'_<> *OSCILLATOR 3:§ RECTIFIER
3:5: REGULATOR
! |
DIGITAL IBOL ATION Couphr | TRANSCENVER
3f M=o
3¢ o)
<q" DECODE ;:E::-{ encooe | 4(:5:
T
| ADM2582E/ADM258TE
o ' ol
GND, ESOLATION D,
BARREER
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BOPbLBA C MONEPEYHOU MNOMEXOW

[lonepe4yHas nomexa ornacHa TeMm, YTO Mo crnocodby
BKIMIOYEHUS B LieMb OHa HEOTNNYMMA OT CUrHana, u No3Tomy
HenocpeacTBEHHO BHOCUT MOrPELLHOCTb.

[TonepeyHas nomexa 4yacTto OTNMYaeTcs OT curHana
CMEeKTPOM: CUTHAN MEHAETCA MedsIeHHO, a NoMexa MMeeT
4acToTy CeTU NN SBNSIETCSA BbICOKOYACTOTHOW. [1oaToMy
OCHOBHbIM cpedcmeom 60pbb6bI ¢ Helu sierisiemcsi
yacmomHasi punbmpauyusi.

Ecnu curHan (Hanpumep, OT TEH30MOCTa) MEHSETCS
MeOSIEHHO, a NoMexa (Hanpumep. TepmMo34c) — Toxe, TO
MO>XHO MCKYCCTBEHHO pa3HEeCTU CMNEKTPbI CUrHana u noMexu,
nnuTasi TEH30MOCT NMEPEMEHHbBIM HaMNpPs>)KEHNEM.

B HekoTOpbIX criyyasix (Hanpumep, Npu N3MepeHnm
BMonorM4yeckmnx Bbl3BaHHbLIX NOTEHLMANOB) pasnuune Mexay
CUTHArIoM 1 NOMEXOWN B TOM, YTO CUTHAr 0emepMUHUPOB8aH W
MOXET MHOIOKpaTHO MOBTOPATLCHA, a noMexa csiydauHa. [pu
9TOM MX CNEKTPbl MOTyT NMepeKkpbiBaTbLCA.
[leTepMUHMPOBAHHbLIXN CUTHAS BbIAENAOT U3 CrlydanHom
NOMEeXn MeTo40M CUHXPOHHO20 HaKOIJIeHUS.



YETBIPE TUNA ®UNIBTPOB HUXHUX
YACTOT

, BESSEL
BUTTERWORTH

I

! CHEBYSHEV
ELLIPTIC \

1 B

Figure 5. Four basic filter types.

o cmamebe: Tutorial 928. Filter basics. Anti-Aliasing,
pa3MewéHHolu Ha caume www.maximintegrated.com

Bbi6op ¢hunbmpa paccmompum e criedyroujeu anaee.
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OUNBLTPYIOLWUE CBOUCTBA ALN

ALLI' gByxTakTHOro MHTErpupoBaHUA BeOET cebst Kak
doUNLTP HMKHMX YACTOT C NPAMOYroSibHON BECOBOU

doyHKUMen n amnnNUTygHO-4aCTOTHOU XapaKTepUCTUKOU

o _ sin(wT,)
T,

[10CTOMHCTBOM 3TOro ounbTpa ABNAETCA BO3MOXHOCTb
NOACTPOMNKM XapaKTEPUCTUKN (U3MEHEHMEM T ) oA
HecTabUNbHYI0 YacTOTYy CeTU Tak, YToBbl OAMH U3 Hynen
XapaKTEPUCTUKMN BCErda Haxoaurncsa Ha 4actoTe CeTW.

ALl ¢ ZA-mooynaTtopom cooepXuT HeI'IO,EI,CTpaVIBaeMbII/I
LLIMppOBOV OUIBTP C XapPaAKTEPUCTUKOM sinc® unu Gonee
croxxHoW. Npu onpenenénHbIX YactoTax 0OHOBMNEHUS
BbIXOOHbIX OaHHbIX 3TOT PUNBTP MOXET UMETb HYIb Ha
4acToTe CEeTW. 81



MMKPOCXEMbI ®UJIbTPOB

dunpma Maxim Integrated Products BbinyckaeT 6onbLioe
pa3Hoobpa3ne MUKpocxem ansa dunsrpauum B KaHanax
aHanoro-undpoBoro npeobpasoBaHUs U CrnaxMBaHUs
curHanos LIAT

Maxim » Products » Analog » Filters @

ANALOG FILTERS

Maxim provides a wide range of anti-aliasing and post-DAC analog filter ICs that improve system performance for
frequencies up to 300kHz and which complement our ADC and DAC product lines.

Active Filters & Video Filters &
By Key Parameter £

owitched Capacitor Filters Bessel Filters

Continuous Time Filters Butterworth Filters
L‘--‘ A7 p oo F Korc i™h fa '.-.l virhiong F? Forc
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Band-Pass Filters Elliptic Filters
Universal Filters Programmable Filters



MAX275

MAX7400
MAX7401
MAX7403
MAX7404
MAX7405
MAX7407
MAX7408
MAX7410
MAX7411
MAX7412
MAX7413
MAX7414
MAX7415
MAX7418
MAX7419
MAX7490
MAX7491

YACTb HOMEHKIJIATYPbl ®UNIbTPOB MAXIM

4th- and 8th-Order, Continuous-Time Active Filters
8th-Order, Lowpass, Elliptic, Switched-Capacitor Filters
8th-Order, Lowpass, Bessel, Switched-Capacitor Filters
8th-Order, Lowpass, Elliptic, Switched-Capacitor Filters
8th-Order, Lowpass, Elliptic, Switched-Capacitor Filters
8th-Order, Lowpass, Bessel, Switched-Capacitor Filters
8th-Order, Lowpass, Elliptic, Switched-Capacitor Filters
5th Order, Lowpass, Elliptic, Switched-Capacitor Filters
5th-Order, Lowpass, Switched-Capacitor Filters

5th Order, Lowpass, Elliptic, Switched-Capacitor Filters
5th Order, Lowpass, Elliptic, Switched-Capacitor Filters
5th-Order, Lowpass, Switched-Capacitor Filters
5th-Order, Lowpass, Switched-Capacitor Filters

5th Order, Lowpass, Elliptic, Switched-Capacitor Filters
5th-Order, Lowpass, Switched-Capacitor Filters
5th-Order, Lowpass, Switched-Capacitor Filters

Dual Universal Switched-Capacitor Filters

Dual Universal Switched-Capacitor Filters



MPUMEP CTPYKTYPbI
YHUBEPCAJIbHOI'O ®UJIBTPA

Microprocessor Programmable
Universal Active Filters

'SH o NHF/AP
SCN = SWITCH-CAPACITOR NETWORK . SAMPLE-HOLD / e
O] MaxsoNY
»—Js |
N SCN N
)

MODE
SELECT & SCN

00-06 FO-F5
(TABLE 3) (TABLE 2)

Figure 1. Filter Block Diagram (One Second-Order Section)
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CUHXPOHHOE HAKOIMNMNEHUE

A

PN

OTKIMNKM Ha KOPOTKUA
NOBTOPSAOLLNNCSA

(He obs3aTeribHO
nepunogu4vecku) ctumyn (a)
NCKYCCTBEHHO
COoBMeLLaloTCcA U
cymmupytotcs (0).
[leTepMNHNUPOBAHHbLIN
OTKITMK HaKansnBaeTCH
NMHEeNHo, a cnyyanHas
nomMexa — KaK KBagpaTHbIW
KOpeHb 13 Yyncna
CYMMWUPOBaHUN.

PucyHok u3 kHuau: KHoppuHe B.I., Mapam3uHa M.T".
Mempounozausi, cmaHOapmu3auyusi, cepmughukayus. -

Crl16.: N30-eo lNonumexH. yH-ma, 2006. -

240 c.



HOPMWPOBAHUE
MOMEXOYCTONYUBOCTHW

» [TomexoycTtonunmsoctb ALl n undpoBbIX BOMBTMETPOB
HOpMUpPYETCA B Aeumbenax, pasgernbHO A
NPOAONbHLIX MOMEX MOCTOAHHOIO ToKa, MNPOAOSIbHbIX
nomex 50 'y n nonepeyHbix nomex 50 'y B HEKOTOPOM
onanasoHe YacTtoT, Hanpumep, (50 £ 0,5) Iy,

* Y UM pPOoBLIX BONLTMETPOB ABYXTAKTHOIO
NHTErpnpoBaHnA rnogasneHne npogosibHoOU NoMexm
NOCTOSAHHOIoO Toka MoXeT cocTtaBnaTb 120 ab.
[TonepeyvHas nomexa (50 £ 0,5) 'y nogaBnseTcs npu
otcytcTBmM cuctembl PAIY, noacrtpamsatoLen Bpems
NHTErpnpoBaHnA noa nepmnos ceTeBon NoMexu,
npumepHo Ha 40 ab; npn Hannuumn cnctemol PAINY -

Ha 80 Ob.
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