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HAektpovika ‘Opyava LETPNONC - ZTATLKA KAl
QUVAULKA XOPAKTNPLOTLKA OpYAVWY



Aopko dtaypappo cuotnpatoc YndLlakng uétpncmqj

Glgnal
lrdnsduur processing
unit 1

ngnal
T mnsduc cr * procusmg
unit

; Dispiay™
Multiplexer * ADC * :;?i(ay

https://electronicscoach.com/digital-instruments.html Au?(iliary
equipment

Transducer (Metatpornéag r) AloOnTrpag): CUCKEU TTOU UETOTPETIEL Ll GUGLKN
MoooTNTA 0€ NAEKTPLIKA Taon (m.x., atoBntrpag Bepuokpaociac, nieong, Pwtog).

Signal processing unit (Movada eneéepyaoiag oryparog): Autr n povada
aroTteAe(Tal Kuplwe amod KUKAwUaTa evioxvong N e€aobevnong TNG TAoNC
e€odou Tou aobntnpa

Multiplexer (MoAurAéktng): otn mepimTwaon MOAAATAWY aLeBNTHPwWY,
AVOLYVUEL (Blatdooel o€ O0elpA) TA TTOAATIAQ avaAoyLKA onpata (.., yia 3
aoBbntnpec: 1 >2 >3 ->1->52->3>1—>---



Aopko dtaypappo cuotnpatoc YndLlakng uétpncmqj
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https://electronicscoach.com/digital-instruments.html Au?(iliary
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Analog to digital converter - ADC (Metatpomnéac avaAoyLlkoU CriLatog o€
PnodLako): petatpenel 1o epappolOPEVO AVOAOYLKO O TwV alobntrpwy oe
Looduvapn PnodLakn popdn

Display unit (006vn): epdavilel TNV TLUH TOU LETPOUUEVOU PeYEDOUC o€
SekadLkn aplBuNTIkn popdn

Auxiliary Equipment (BonBntikog e€omALopog): YrieUBuvog yla Tig puBLILoELG Kal
TNV OLLOAN AeLtoupyia Tou cuothpatoc. M.x., Slakomtec puBULONG TNS KALMAKOC
HETPNONG.



Aouko dtaypappua YndLakov BO)\rouérpou|

nput | Read-out
e 75 70 Attenuator ADC Counter system

https://electronicscoach.com/digital-voltmeter-dvm.html

Input Voltage (Taon elc6b0u): n mpoc PETpnon TAon mou
ePapUOlOUE OTOUC AKPOSEKTEC EL0OOOU

Attenuator (E€0.06evntng): 2uvNOwWC oL LETPOUHEVEG
TAoELC (T.Y., oto &iktuo, 230V) xpelalovtal e€acBevnon
(< 10V) yua enetepyaoia ano ta Pndlaka cuotruata.

ADC

Counter: kataypadel Tnv TN TNS TAong o YndLakn
Hopdn

Read-out system: n 086vn (display) epudaviong tng TLUNAG AKPOSEKTEC
NG LETPOVEVNG TAONG Elo680u



2ratka Xapaktnpotka Opyavwy

KaBopillouv Tn Aeltoupylo TwV 0pyavwy KoTa TN LETPNON
Leyebwv mou dev petaBairlovrol ) petofarlovrol moAu
apya LLE TO XPOVO.

MoapukotnTa

EUpoc ) kKAlpako petpnong

ALOKPLTLKA LKAVOTNTA

EvawoBnola

AxkpiPela

EnavaAnypotnta



[poLKOTNTA

‘Eva 0pyavo Bewpeltal YpopLLKO, oV N 0XEoN TTIOU CUVOEEL TLC TLUEC TNG
€060V TOU Elval YpaULK OUVAPTNON TWV TILWY TOU LETPOUEVOU
LeyeBouc otnv €lcod0 Tou

‘Eva Ogppopetpo vopapyvpov mov €xet - ‘Eva Ogpuictop (Oepuoduetpo

YPOULLUIKT] COUTEPLPOPD, aVTIGTOOTC) TAPOVGIALEL U1 YPOLLLLKT
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ELpOG peETPNONG

* To eUpog (range) N mMAAPNCS KAlpaka (full scale - FS) uetpnong
opyavou: H mepLoxn TLLWY TOU PETPOULEVOU eyeBOUC TToU Umopet
va LETpNnoel e akpifeta, dnAadn, e opaipa cuudwva PUE TLC
npodlaypadeC KATAOKELUNC TOU.

— AlveTal armo Tov KATAOKEUQOTH TOU OPYAVOU KL ATOTEAEL
LEPOC TwV TpodLaypadwy Tou.

* To avw o6plo aodalelac: H pEylotn T Tou peyEBouc mou pmopetl
va edpapuooTel otnv elcodo Tou opydvou Ywpic auTo va
KaTaoTpadEL.



MNoapadelypa ebpouc petpnong: Ot kKAlpakeC neTpnonc (ranges) tou YndLakou
noAuvpetpouv DMM Keysight 31401A oe Stadopec Aettoupylec (functions)

Function

Range

DC Voltage

100.0000 mV
1.000000 V
10.00000V
100.0000 V

1000.000 V-

True RMS

AC Voltage

100.0000 mV
to 750.000 V

Resistance

100.0000 Q
1.000000 k()
10.00000 kQ
100.0000 k()
1.000000 M(Q)
10.00000 MQ
100.0000 MQ
1.000000 G{)

DC Current

100.0000 pA
1.000000 mA
10.00000 mA
100.0000 mA
1.000000 A
3.000000 A

True RMS
AC Current

100.0000 pA to

3.00000 A

To eUpoc otn peTpnon evoc peyebouc (m.x., DC
TA0oN) unopel va petafaAleTal eite avtopata
(emhoyn ‘Autorange’) eite ue tn Bonbela
KataAnAou emiloyea (‘Range’)

https://www.keysight.com/us/en/ass
ets/7018-06774/data-sheets-
archived/5968-0162.pdf



https://www.keysight.com/us/en/assets/7018-06774/data-sheets-archived/5968-0162.pdf
https://www.keysight.com/us/en/assets/7018-06774/data-sheets-archived/5968-0162.pdf
https://www.keysight.com/us/en/assets/7018-06774/data-sheets-archived/5968-0162.pdf

ALQKPLTIKN LKavoTNTA

o AlokpLTIKA LKavotnta 1) avaAlvon (Resolution): n eAdxLlotn petafoAn
OTNV TLUN Tou peyeBouc mou pmopet va ‘avtiAndBel’ to opyavo.

* Exkdpaoelc yla Tn SLaKPLTLKN LKavoTtnTa
1. Bits (n-bits)
2. Counts

3. Digits - O aplBuoc Pndiwv otnv oBovn evdeiewv Tou opyavou

1. Bits: elvatl o aplBuoc twv duadikwyv Pnodiwv (bits) tou
Letatpornea avoloykol o Pndloko [analog-to-digital (A/D)
converter, ADC] Tou opydvou LETPNONG
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NAPAAEITMA
Wnolonoinon avaloyknc nuitovoedouc taonc 0 — 10V pe 3-bit ADC

ADC 3-bits pumopel va avamapaoTACEL TNV aVaAOYLIKA-CUVEXA Tdon pe 23 = 8
SladopeTikeC otabuec (levels)

(000), (001), (010), (011), (100), (101), (110) ko (111)
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[MTAPAAEITMATA:

1. ADC 8-bits: pmopoUpe va avamnapaotioouue (petpiooupue) 28 = 256
SLAPOPETLKEC TLUEC EVOC AVAAOYLIKOU OAMATOC

2. Me evav ADC 16-bits pmopoU e va avamapaoTAOOUE (LETPNOOUUE)
216 = 65536 S10DOPETIKEC TLLES EVOC AVAAOYLKOU OALOTOC

11



2. Counts: Ouolaotika elval oL otaBuec (levels) otic omoleg
avTLoTol el pla avaoyLkn taocn o ADC

* n-bits ADC pmopel va avoAUoEL pia avooyLkh Tédon og 20 Pits

Counts = 2n—bits

NAPAAEITMATA:

—12-bit A/D — 212 = 4096 counts
—16-bit A/D — 216 =65 536 counts
—18-bit A/D — 218 =262 144 counts
—22-bit A/D — 222 =4 194 304 counts

—25-bit A/D — 22> =33 554 304 counts

12



3. Digits: [MAnBoc n aplBuoc Pnoilwv (digits) pe ta omoia epdavileTal n
evdeLlén otnv obovn evoc Pndlakou opyavou (T.X., BOATOUETPOU)

* Exdpaletal pe nuLakepalo aplBuo n¥

* O 0poc¢ % digit onuaivel OtTL to o onuoavtiko Pndio (Most Significant Digit —
MSD)MSD=0n1

[MTAPAAEITMATA:

1. HAektpkod opyavo 3 1/, Yndiwv onuaivel otL propei va Sei€et Tipée amno
1999 w¢ -1999 (~4000 TIEC TOU LETPOUUEVOU NAEKTPLKOU peYEBOUC
(tdon, pevpa, avtiotaon, LOXUC, K.ATT.)

2. HAextpko6 dpyavo 6 1/, Pndiwv onpaivel ot pmopel va Seiet tiuég amd
1999999 wc -1999999 (~4 X 10° TLéC Tou LETPOUEVOU NAEKTPLKOU
LeyeBouc)

13



>YEON METAEL TWV OLAPOPWV EKPPACEWV OLAKPLTLKNC
LKALVOTNTOC OPYOAVWV

— 12-bit A/D — 22 = 4096 counts ~ 3% digits

— 16-bit A/D — 216 =65 536 counts ~ 4% digits

— 18-bit A/D — 2% =262 144 counts ~ 5% digits

— 22-bit A/D—2%2 =4 194 304 counts ~ 6% digits

— 25-bit A/D — 22> =33 554 304 counts ~ 7% digits

— 28 bit-A/D — 228 =268 435 456 counts ~ 8% digits

14



ALQKPLTIKE LKAVOTNTA AVAAQYLKWY 0pYaAVWY

Y€ avaAoywa opyava, n OLaKPLTIKA KAVOTNTA OVTLOTOLXEL YEVIKA
otnv €AQXLOTN armootacn MeTaéy OU0  UTOOLOLPECEWY TNC
BaBpovounuevnc KALpLakac.

Awaxprtixy Ikovotnto,
OVOLOYIKOD 0PYBYVOD

15



EvawcBnola

e Av Kol oL opol ‘evatocBnoia’ (sensitivity) kat ‘axkptfela’ (accuracy)
ouxva Bewpouvtal cuvwvupol, dev onuolvouV TO LOLO TIPAYLLAL.

* H evawoBnoia (Sensitivity) avadpepetal otnv eAAXLOTN UETABOAN
TNC METPNONC TIOU UIMOPEL va avixveuBel kal mpoodLlopiletal o€

LOVAOEC TNC LETPOVEVNC TTOOOTNTAC, TT.X., Volts, ohms, amps,
degrees, K.AT.

* H evawoBnola evoc opyavou kabopiletal amo
(a) Tnv SLakpLTikn Tou tkavotnta (resolution) ko

(B) To BopuBo (noise).

16



* H evawoBbnola mou kabopiletol amo tn OLAKPLTLKN LKOWVOTNTA TOU
OpYyAvVOoU LooUTOL LLE TN ULKPOTEPN KALUOKA TOU OpyAvoUu
Statpepevn Sla TNC OLAKPLTIKNC TOU LKAVOTNTAC.

MAPAAEITMA: H evatoBnoia evoc 16-bit A/D otnv kAlpoka twv 2V
elval

2V 2V
216 65636

= 30 uv

* O Bopufoc tou opyavou ekppaleTal Le TN LeEyLoTn T (peak n
peak-to-peak) N tnv evepyo tun (RMS) tou BopuBou, cuvnbwc
EVTOC OPLOPEVOU €VpoUC ouyxvotNTwy (bandwidth).

17



[MAPAAEITMA

10V

H evatoBnoia BoAtouetpou pe 3-bit ADC otn kAipaka 0 — 10V = Y
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Epappoyn

Xpnolpomnowwvtac tnv edpappoyn ‘Power Spectrum Measurement (Signal + White
Noise).exe’ Tnv omola unopeite va Bpeite katepalovrac to ‘Enidpacn Bopuou
OTLC BAOLKEC KUpATOpopdEC TaoNnS amo to pakeAo ‘TloAupeoa’ Tng oeAldac Tou
LoBnuatoc oto eclass, unopeite va deite mwc o B0pufoc mapapopPwVveL TO
oNpa T0oo oto ed 0 TOU XPOVOU 000 KAl 0TO TEOLO TWV CUXVOTHTWV.

PuBuioelg

e 0TO puevou Waveform type emiAefTe eva amo ta TEcoepa Baotka 0N
KUpOTopopdwyv (TETPAYWVLKN-square, NULTOVOELON-Sine, MpLlovwTh-sawtooth
Kal TpLywVikN-triangle), Sine Wave.

* Me ta Kouuma frequency kol amplitude oploTE TIC TIMEC yLaL TN ouxvotnta (o€
Hz) kal to mAdatoc (o€ V), avtioTtolya.

e Me tov oupopevo deiktn-motevolopetpo Noise amplitude puBuiote kot
BoUAnon to mAatoc tou BopuBou

Aglte TNV Mapayouevn Kupatopopdn Ue To xpovo otnv ‘oBovn tou
naApoypadou’ Waveform kat Stafaote ta MAATN TWV CUVIOTWOWY TOU CHLLOTOC
aAAQ Kot To MAaToc Tou Bopufou otnv ‘0Bovn Tou avalutn paocpatoc FFT
Spectrum



Napadeiypata umoAoylopou TNE evacdnatac ywa opyava
dLadpopwv emutedwv avaivonc (drakpLtiknc tkavotntag)

Awakprtikn tkavotnta (Counts) KAlpaka (Range) EvaloOnoia (Sensitivity)

3% digits (2000) 2V 1mV
4¥; digits (20000) 20 100uQ
16-bit A/D (65536) 2V 30pV

8% digits (200 000 000) 200mV 1nV

20



AxkpBeLa

AnoAutn akpifela (absolute accuracy): ekdppalel TNV yyuTNTA TOU
QTOTEAEOUATOC ULAC METPNONC TIPOC TNV MPayUaTIKA T (true value) tou
Leyebouc.

[Tw¢ UITOPOULE, OUWC, va YVWPI{OUUE TNV TTIPAYUXTIKN TUUN EVOC
peyevoug;;;
e OplleTaL o€ OXEON PE ULOL TIPOTUTIN TLUN, €BvVIKNA ) OLeBvn.
[1.x., mpotumn dc taon,

MPOTUTIN avTloTaon, K.ATL.

e Ta Opyava HLETPNONC TUTILKA BaBovVoLOUVTaL CUYKPIVOVTAC TO WC TTPOC
Lt YVWOTH) TIPOTUTIN TLUN.

e Ta meploootepa kpAtn SLaBeTOUV TA OLKA TOUC LVOTLTOUTA IPOTUTIWY
omou dlatnpouvtal Ta Bvika mpotuna yla To Kabe peyeboc.

* H oAloBnon (drift) evoc opyavou avadepetal otn SuvatodotnTd Tou va
Sdtatnpel tn BaBpovopnon Tou oTo Xpovo.

21
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2XETIKN akpiPela (relative accuracy): avadepetat otn Stadopd ULog
LLETPOUEVNC AYVWOTNC TIAC Ao pLa T avadopdc KaBopLlopevnc TOTIUKA
(uropel kal va pnv elvot n amoAuta akpBnc TLun).

MAPAAEITMA

Katd tov epyaotnpLlako EAeyxo mpoilovtwy 1 dltakpiBwon tng Aettoupyiog
OUOKEUWV, €lvall ouvABWC OCNUAVTLKO VO EAEYXOUE HETABOAEC TNC
Bepuokpaciac tou ywpou tou epyaotnplou katd £0.1 °C (oxetkn akpBeLla
LLETPNONC TNC Bepokpaotoc) alA@, mpayuatika, Sev evdladepeL av auTn
elval akplpwc, m.x., otouc 25.0°C (amoAutn akpipeLa).

* H petpnon tnc petafoAnc evoc peyebouc peoa oe kamola opLa (tolerance)
(r.x., £0.01C°) elval pakpav eukoAoTePN TNC emBefaiwonc TNC TILAC TOU
LeyEBouc pe amoAutn akpifela

e JuvNOwC, AUTO IOV ATALTOUV OL TIEPLOCOTEPEC TIPAKTIKEG EPAPLOYEC ELvaL N
OXETIKN akpiBeLa.

23



[TpodLlaypadec akpifeLac opyavwy
Ekdpalovtal pe SV0 0pouc:

1. oav MOocoO0TO TNG LETPOUEVNC TLUAC
(gain error)

2. o0V TTOOOOTO TNC KALHOKAC OTNV

omola yivetal n puetpnon (offset error)

H ocuvoAlkn akpifela elval to abpolopo  -FS
Twv V0 OpwV Kal ekPpaletol oav

+ (gain error + offset error)

+ (% reading + % range)

+ (ppm of reading + ppm of range)

24



[Moapadelypa mpodlaypadwyv akpiPeLac opyavou

H nepintwon tou Pndlakov moAvpetpou (DMM) Keysight 31401A

o€ Aettoupyia (Function) pétpnonc ocuveyxouc taong (DC Voltage)

Accuracy Specifications * (% of reading + % of range)

Function Range’ 24 Hour? 90 Day 1 Year
Tealz1°C Teal:5°C Tcal£5°C
DC Voltage 100.0000 mV 0.0030 + 0.0030 0.0040 + 0.0035 0.0050 + 0.0035
1.000000 V 0.0020 + 0.0006 0.0030 + 0.0007 0.0035 + 0.0007
10.00000V 0.0015 + 0.0004 0.0020 + 0.0005 0.0030 + 0.0005
100.0000 V 0.0020 + 0.0006 0.0035 + 0.0006 0.0040 + 0.0006
1000.000 Vv* 0.0020 + 0.0006 0.0035 + 0.0006 0.0040 + 0.0006

file:///C:/Users/nikpo/OneDrive/Documents/KEYSIGHT/34411A%20DMM/34411A%20Data%20Sheet.pdf

25


file:///C:/Users/nikpo/OneDrive/Documents/KEYSIGHT/34411A DMM/34411A Data Sheet.pdf

[TopadeLypa UTTIOAOYLOMOU akpiBeLac LeETPNoNg

Zevaplo 1°

‘Eotw otL mpoomaboupe va petprnooupe pa taon 0.5V otn kAlpaka 2V
evoc DMM yLo to omnoio ot mpodlaypadec akpifelac eivad:

Accuracy = £(0.03% of reading + 0.01% range).
[Mola elval n akpiPeta (accuracy) n, aAAwe, N afefatotnta
(uncertainty) TnC TWWNC TNC LETPNONC

Anavtnon

Uncertainty = £(0.03% x 0.5V + 0.01% x 2.0V) = £(0.00015V +
0.00020V) = £350uV

Jupmnépaopa: H evdelén (Reading) tou opydvou pmopel va eival
omoladnmote oto dtaotnua 0.499650 (0.5V—-0.000350V) wc 0.500350
(0.5V+0.000350V)



[TopadeLlypa UTTOAOYLOMOU aKpLBELOC LETPNONC  (cuvéxela)

2evaplo 2°

To oo pe to 1° oevaplo (petpnon taoncg 0.5V otn kAlpaka 2V) ala
e kaAUTepNC mototntac DMM pe npodlaypadec akplBeLac:

Accuracy = £(0.003% reading + 0.001% range)
= +(30ppm readings + 10ppm range)
= £(0.003% reading + 20 counts)

[Mola elval n afefatotnTa TNS TNC TNS LETPNONC

Anavtnon
Uncertainty @0.5V =+(0.000015 + 0.000020) = £0.000035V = £35uV



Moapadetypo UTTIOAOYLOUOU aKpLBELOC LETPNONC (ouvéxela)

2evapLo 3°

‘Eotw OTL mpoomnaboupe va KAVOUPE TNV bLla petpnon pe pa kapta DAQ mou
StaBetel 12-bit A/D kot mpodlaypadec akpifetac £(0.01% reading + 1 LSB)

Anavtnon

; range range
1 LSB avtiotouyet = = 0.024% ran
SB avtiotowet o 12 700c — 0-024% range

Autn n tiun anoteAel kat tnv evatodnoia tnc cuokeunc (kaptoa DAQ )

Emopévwe, n afepfatotnta otn petpnon twy 0.5V

2.0
i — +{0.010 _ —
Uncertainty <0 019% x 0.5 + 4096)

= +(0.000050 + 0.000488)
= +(0.000538) = +538 uV

Zuumnepaopa: AkpiBela pEtpnonc pe tn 12-bit kapta moAl Katwtepn amno To
KATwTtePNC mototntac DMM tou 1°V oevaplou



OepUOKPACLOKOC ouvTeEAEOTNC podLlaypadwy aeBaloTnToc

DMM Keysight 31401A og AeLltoupyla LETPNONG CUVEXOUC TAONC

Accuracy Specifications + (% of reading + % of range)’

Function Range® Frequency, 24 Hour? 90 Day 1 Year Temperature Coefficient/C
Test Current or Tecalx1°C Tecal:5°C Tcal+5°C 0 °C to (Tcal -5 °C)
Burden Voltage (Tcal +5°C) to 55°C
DC Voltage 100.0000 mV 0.0030 + 0.0030 0.0040 + 0.0035 0.0050 + 0.0035 0.0005 + 0.0005
1.000000 V 0.0020 + 0.0006 0.0030 + 0.0007 0.0035 + 0.0007 0.0005 + 0.0001
10.00000V 0.0015 + 0.0004 0.0020 + 0.0005 0.0030 + 0.0005 0.0005 + 0.0001
100.0000 V 0.0020 + 0.0006 0.0035 + 0.0006 0.0040 + 0.0006 0.0005 + 0.000
1000.000 V* 0.0020 + 0.0006 0.0035 + 0.0006 0.0040 + 0.0006 0.0005 + 0.000

file:///C:/Users/nikpo/OneDrive/Documents/KEYSIGHT/34411A%20DMM/34411A%20Data%20Sheet.pdf

* @epuoKpaOoLaKOG oUVTEAEOTNC (Temperature coefficient) = To Stdotnua
BepuoKkpaCLWY EVTOC TOU omolou LoxUouv oL 6edopevec podLlaypadec
akplBelac evoc opyavou

MNapadeypa: ' Eotw OTL peTpape otnv KAlpaka 10V (10.00000 V),

— Av n Beppokpacia nepPariovroc eival oto dtaotnua ano 0°C we T, — 5°Cn
Ao T+ 5°C wc 55°C (T, n Beppokpacia fabovopnong Touv opyavou),
anoatteitat dtopbwon akpifetac 0.0005% of reading + 0.0001% of range

— Av n Bepuokpaocia mepPariovrac etval £5°C yUpw amo tn Beppokpaocia
BaBpovounong (Tea — 5°C wg Teg + 5°C), Sev amatteitat erumAgov 510pBwan.


file:///C:/Users/nikpo/OneDrive/Documents/KEYSIGHT/34411A DMM/34411A Data Sheet.pdf

AxkpBeLa kal EmavaAnrpotnta
AkpiBewa (accuracy) eival pia ékdpaon TN eyyUTNTAC TOU AMOTEAECUATOC UE
TNV MPAYUATIKI TLUNA.

EnavoAnppuotnta (precision r) repeatability) eival n eyyvtnta twv petpnoswy
LETa&L Touc (belxvel TNV LTIOPEN CUCTNUATIKWY OPAAUATWY UETPNONC)

O 00O

* KaAn akpifela (o * Kakn akpifela (o * KaAn akpifela * Kakn akpifela
MECOG OPOG TwV 4 HECOG OpOG Twv 4 e KaAf eravaAnPi- * Kokr emovaAnyt-
HETPAOEWV ElVOL KOVTA  HETPNOEWV Elval HaKpUA potTNTA poTnTA
OTNV TTPOYUOTLKN TLUA oo TNV MPOYUATLKA TIUA
(kévtpo)) (kévtpo))

* Kakn emavaAnyr- * Kol emavaAnyu-

potTNTA (peydin HoTNTA (LuKpr
Slaomopd TWV TLUWV Slaomopd Twv TIHWV
HeTaEL TOoU() HeTaEL TOouC) 30



MNapadelypa

Ac UTTOBECOULLE OTL YLVETOL Lo LETPNON O€ JLa TEAELA TtNY Taong Twyv 100.00
Volt pe tpla dtadopetika opyava (BoATopETPA).

Me kaBe opyavo AapBavovtal deka LETPNOELC. 2TLC TIAPAKATW TPELC ELKOVEC
dalvovtal ta amoteAéopaTa TWV LETPNOEWV. MW xapaktnpilete To KaBe
OpYyavo WC Tpoc akpiBeta kot emavainpuotnta;

100 1° BoAtopetpo 100.71

97.16
2° BoAtouetpo

105 2w
99.96 100, 100.04

95 105

105

https://www.fluke.com/en/learn/blog/digital-multimeters/accuracy-
precision#f:~:text=A%20reading%200f%20100.0%20V,98.0%20V%20t0%20102.0%20V. &text:Use%ZOof%ZOa%Zs(i')digit

al%20multimeter,from%200.5%25%20t0%200.025%25
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Avvapika Xapaktnpotika Opyavwy

Entnpeadlouv Tov TpOTo AELTOUPYLOC TOUC KOTA TN KETPNON
XPOVIKA LETABAANOLLEVWY TTOCOTITWV.

* PuBuoc deypatoAnyiac

e EUpoc {wvnc ouXVOTNTWV

* AUVOULKO €VUPOC
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Avvapka Xapaktnplotika Opyavwy — PuBuoc deypatoAnyiac

(Sample Rate) elval n cuyvotnta pe tnv omoia Aapfavovtal delypata

(HeTPNOELG) TNG TAONC.

Exdppaletal oe Samples/s ) S/s

KaBopiletal amno tnv taxvtnta tou Analog-to-Digital-Converter (ADC)

Mrmopel va tepLopLOTEL

* elte amo to xpovo petpnonc (Acquisition time, o xpovoc mou amnalteltal
arto tov ADC yia tnv Yndlomoinon TnC avaloylkng TLLAC TNS Taonc)

* gite amo o puBPO €€0dou (Output rate, To Xpoviko SLACTN LA TIOU
artalteltal yo TNV kataypodn Kol ELPavIon TOU AMOTEAECUATOC).

AVOAOYLKO onpa AsypatoAnyia onpatog KBavtiopévo onua
. | ; .......
TN T o | | LA
Acq time .: ‘
® |
XPOvOG XPOVoG XPOVOC

° ésiyua 33



Avvapka Xapaktnpotika Opyavwy — Eupoc {wvnec GUXVOTHTWV

(Bandwidth - BW) elval pETpo Tou xpnoLpou eUPoUC CUXVOTATWY TOU
opyaVou.

* To avwTEPQ KAl KATWTEPQ OpLa TNC BW opllovtal we oL cuyxvotnTEC
OTLC OTolec To MAATOC (TNC TAONC) TOU CNUATOC £XEL LELWOEL oTO
AMULOU TNC OVOLLOLOTLKAC TNCS TLUAC.

dBVTﬂLS

0+

-6dB -///ﬂ\\
|
|
t BW

|
|

| Zuyvotnta
l ]

- —

* KaBoplletal amo tic Suvatotntec Tou teAeoTtikoU evioxutn (OpAmp)
otnv €lcodo Tou opyavou

* To KATWTEPO OpLo TNC BW pmopel va elval pndev: To avwtato oplo
EXEL TIAVTA TIEMEPACEVN TLUN.

* H extaon tng {wvnc ouxvoTNTwV ekdpaletal o€ Hz.
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Avvaplka Xapaktnplotika Opyavwyv — AuVauLKO EVPOC

(Dynamic Range) avadepetal 0To EUPOC ATIO TN ULKPOTEPN EWC TN
LEYOAUTEPN TN OVIXVEUOLLWY CNLLATWV.

Napadelypa

‘Eva BoAtopetpo pmopet va eival oe Beon va kataypad el elcodo amo 10
microvolt ewc 1 kilovolt.

* 2uxvQ, ekdpaletal og dB,,

|/
Dynamic range = 20 log (Vmax> = 180dB

min

* KaBoplletal amno eninedo Bopuou oV EMAYETAL OTO OPYAVO.
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