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TARCEE—T R ENARFESHNRIRRE. FiENENESERFESRRBER
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MEZANERERZ —BREWIESE, HEERJ[PANNENESHERAIKRFEL, UE
H—FHTRIE, —MEIMESATURERXIERMNES. EVIERIEEHE S ERS
MBI BERER. TAXH, HITEDUEEERIRITMNYIEENREE R FENFER
X—idiER, BERAMARX—M# A7 HZIEE—N2ENTHE, 35T UTF
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» HARIEHEER (ADC) ?

» A/D S EARTHEE U R ZFREIL %28 (SAR) 5:AZEIX S

y FREIHEIREE (SAR) B ADC

» DEWETRONAIA/ D425

v
M= 5% 2 WA T1ERY?

MEHENBNZEERSE (LARNTEFAER) BYEERMARNEES, HRE
URAIREERNSFE A MEXEE (ZRFEBETUHITH-TLIE) . BE1RTTM
RIME S EBFESH—RERITE,

Time continuous Time continuous Time continuous Time discrete Time discrete
Value continuous Value continuous Value continuous Value continuous Value continuous
1 1 1 1 1

X[n]
| ‘ ‘ |
; X(t). Input | x(t.) Anti-aliasing-filt O Sample & hold 1 XU Analog-digital- [
: u : nti-aliasing-filter LS ample [o] : > -aigital-
amplifier (Low-pass) step converter

1: EsE
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EEd RIS (ADC) RRINGESEMANBFESZH, LIAHTESHLE. BT
REFRBOTECERAERY, FALESHMNELKIAZEZENIEER. a0, MR
ADC NITEBIESEER £5V, AARMTENE 100 VES. ALk, BRIBEES LN
WIRHIE—TESEE N

AERBRINESEBRABFESZH, S—TRENTRENEEER K. XZFEIMNE SRS
EF—ENFTRERN, MHERERREENER, HIFE_ MR ESE? " —SPEIFMM
BNRERREERENRNE USRS E Mo

0E, RMNELFEMBMNESREATLEFETER, FRESREITE—ENFRER. AT

REBUBFAARRES, FEET—ENNEERANRNESHITRIF, X—IEEHK
BRI, ZEBERIERENRERFESHERS—REIE,

REHRISER

KIEFEFRGERE—HMEFER, CEBRESTUNRNERFERENET L, UERS
FBIRA BB EN TR, TE (B 2) BR7TREFRFERECERE,

Impedance converter Impedance converter /

switch

Unity gain buffer
— IN_ S
+
/ UOU'[
capacitor —_— -

2: R IFIRIFELE

ZHEEBNZOTHEERSE, CREBBNGESHERBERUERENSEKT. B 2 L
MpyFEMRRESEFX (ITEBERELR) HASHBRENBERTE, AL REITE
FEERERIHNER, MMSRERKRE. NRILITHFX, BERRFEEEY
RE, ANBERAREEIERAENNIFESHNRABE (RAIBmE ) KRB, XERR
REFRFREIRNEBEEKT, FHEMNMES (AEFBRESN, MENEERL) Kk
FE, UEET—THHETLRIE,

v
tadRE?

EESAEME, BEIEEMNIENE L ESFHARMD B T REMRHN—F B~ %
BIRE, X PMIRRMWWINRERFIME,

REARESHERALIN. FELHEGH, BEPHR—ELF EAFRFENHERE
MER, £EFAE, SLIREFMNER A FENES,
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3 BRT—TERBIRNTA. BRLBFIRIESE—MAERA 90Hz BIEZKKIR
7, EHRERR x HMAX 0.1 WA EIEO. NRBNLOIMAIREER (FELFIF
100Hz) KNEXMES, MEAMAESRERERFER. HNFINERNESEFENR
RIFIGHY 90Hz IEK, MR —MARA 10Hz WEZEK (BBES) . XMESHIFRERK
NEEFESH—E7, MEREERNFISEB.

3 L 100 HZZRIFSTERTS 90 HzIEZKHTTRIF

v
+4=2 ADC?

REELieE (ADC) MEARINEREREN B R RS SHITRE, HF R ER R A L
—IRENBFE IREANEFIRELEZLERIES,

RIME S U ERIBS E]E]RRE TR, BILUSERRFERHAITRIE, MR ESRYEIMEE
SSRMANBEFNNENEHBERSS. EBdERFENNEEFRHITRFE, ESNEESH
BRMANBHHNEES, FRINGESHNESBERRNBRENIENNEN. RIE ADCHY
RE, XeFEEMBERTHEELIIRE. XMRERITANENIRE,

Bign, N ADC fEM 16 i, XEkE ADC AJLIRR 27016 = 65, 536 TMEHXSKX . 1RIE
ADC MMEEE, XEFBREIRE. UTERRE (R 1) BRTEFREMURE THENKIRE
By —LER o

ADC Resolution [bit] 16 18 24
2" steps 2'¢ = 65,536 218 =262,144 2% =16,777,216
Resolution for £1 V range 30.5 uv 7.62 uv 119 nV
Resolution for £10 V range 305 uv 76.2 uv 1.19 pv
Resolution for 100 V range 3.05 mV 762 uv 11.9 pv

& 1 [UHSHHE

NT BB, BERUTEZKE (B 4) , EFE— 3 UpREEKRE (ADC) #

THFHAE, HI 10 XREFNREEE, EENEXRERINAAEANREIMES. FE
RAREBRT. ABESHK 3 L ADC R RER., NRB(TEIEAHERHRE (DAC)

REFUESERERMES, BARESHERRVEZKAR, AAEXMIECERN, &
MNRE 8 MEMDEXRERREMIEZ K. 1R ADC X 16 fiI (2 #Y 16 X7 = 65, 536 T &
KR XABIIE, FIVEE 65, 536 TEMDTXKRTRIEES, XFR/NMENIRE, Kl
M F L ESERFIEE R,
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4: [EZKBIZENL

v

A/D HiBZHERINGE LR ZRELE (SAR) 5A-%
BpIX 5

IR, RS FARN ADC (BMISRE) XB, Hb 5 MAREHESTRBT
BRI EMA, ARLE, FEXRNMIER, EESBRENALESTIER, X 5 MBI

KEIDHZ:

» WEN. BEEASHHIT ADC » A-ZADC
> BITH. FEEXIDRMHETV ADC » FREITADC

> ERTUMAE ADC
AEAXH, HMPFRITHSHIERETRTE BIIRMIRHRTRERE, FA-XBRRTRES
MZ R BT B AR B AL R 28

DELTA-SIGMA (A-X) #i¥stinag

RURE-FRIDRRESET X—RMERREZERNIERE, ARAKRSENENRS
El—1EE (B) , ARXTEESIFEN () . B TENER, HMNREFEFAM
BRI —F A-X #ikBEHIRE,

Difference Integrator Comparator Flip-flop

Analog

input signal , ’ ’ 5 a Bit stream >
Reference >
voltage Clock

1-Bit-DAC

5: DELTA-SIGMA 31280915 1 B 55 &

HEH - Rev.1.0.0 - April 7,2025 50f9




112 \\ Michael Fuchs &N\ DEWETRON

— MBI EBERMENE AT BISHBAR, HERZMNREREBRARE. W, %

ERERA— L INES T, BEN 1 {15 SHRTEHTE D AE RS, FHET 11 ADC

BIRE— MENSERE, ARRSERETRIEADC WABNSEBE,

7E ADC WHINGE, BEMBISEBEMBMNEMNEANESRRE, ZRERELIRS S, B
SRIGRES 2 AR BOEEN. AR, HRSETHLMHEHENERESTRET
MERGZEREN 1 (ESH. W, WR ADC 5/ Uref+ = +5 V # Uref- = -5 V 198
ZEE, YROBEATRET 0, MWMREN 1, HEET 0, WFHREN 0, X4
RITEMIME, M hENEERMLES,

DUF#M (% 2) BRT— MRS, ADC ERSE®E Uref 39 £ 5V, MRS
WA, FE—1 1 RWEMES. RE—MIESEHR, BFERARTREENSE
BEMH 0, XE5MHBNSEREMRR. NE-SFE, BERE—SHEBINE, W

ERFRR,

Corresponding

Cycle Difference Integrator Comparator analog value [V]
1 1v-0vV=1V ov+1lv=1V 1 (value >0) 5
2 1V-5V=-4V 1V+(4V)=-3V 0 (value < 0) -5
3 1V-(-5V)=6V 3V+6V=3V 1 (value > 0) 5
4 1V-5V=-4V 3V+(-4V)=-1V 0 (value < 0) -5
5 1V-(-5V)=6V -1V+6V=5V 1 (value >0) 5
6 Average (3*5-2*5)/5=1V

# 2 DELTA-SIGMA¥ 18280711 B4 &

FREE BRI ¥ 28 (SAR)ADC

“BREE B—THFEARE, eRT MBI HITAIGE, SAR (FRELERNIZ R
8#) ER—1SZRE, ZRESE n MEXRTZBRZMROABAES. E8REWTF, =
RERANESEATER/NTZZBE, FRANRBAESATHFTFSZBE, WKZAK
BA 1, TMEZAIEERN 0, $HiEEREE (DAC) RIBENFEANKFREES ER—
SEZ8BE, ZBERET—THMESEE, ARERBEME SAR-ADC, RHE ADC BILR
E, XTIRIHIT n R, RERFRE—TS5RNENGESHEITR A Z#HE 6

Input ;
signal N-Bit SAR

eee N

Clock

N-Bit DAC

Register

Out
1010111011010011...

6. SAR ¥eRE5HY/E 1L FBEEE
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— 1 EAE 6 UL (SAR-ADC) BEEHEN 64 ANERAF, BIRERGE
BmEEBA 10.5 ANES. HEIETUBRKE—MELRNXT, N TENVERFAT. &
10.5 ARV NS SHEMEI R FRI—MI, 7 SAR-ADC RUMESEER—+ (BD 32 1K) MM
S—Ml, MAEFKMNEER 10.5 K <32 K, XESHNBIE—NMIL = 0 ETHK, KZaIfER
HWEEE (32 RX) FRE—FHE, HEEBEMNSEE, 10.5 A < 16 A, ELZK(E
25 2 {UA 0, MKILEHE, SFMNVBANESETRFTSEREN, HNNUBHKIKEN
1, BNRBIKEA 0o

Step 1 Step 2 Step 3
% Af

;7?

Binary output: 0????? Binary output: 00?7??? Binary output: 001???
Binary output: 0010?? Binary output: 001017 Binary output: 001010

7: SARFZHEZSH I BIRIE

Cycle DAC (6-Bit binary) Comparator Input signal interval | Result (6-Bit binary)
1 100000 10.5V<32V ov..32V 0?72?77
2 010000 10.5V<i16V ov.1eV 00?7?77
3 001000 10.5Vv>8V 8Vv.16V 0017???
4 001100 10.5V<12V 8V. 12V 0010?72
5 001010 105VvV>10V 0v.12vVv 001017
6 001011 105v<11V 10Vv. 1V 001010

7 3 SAR B HzZ50YiT BB
2 6 REWRE, HNEE—1 6 (IR Z#HGIE(E (001010) , EE+#HEIRRZRA 10,

vDEWETRON B9 A/D ¥%i2s

7EDEWETRON, FRrEMERREERT SAR ADC (HREHEHE)

f£5= TRION-2402 RFIEIREECE T 23K 8 1A-X A/D #5#gs. SNR LA 102.4 THF2ZRVEHE
RERFITHRF, &% ADC SEFR I LL 13,1072 FIRMEREIRERRTEIA 128) HEREXMANIG
SHETEME, FER 1UFE, XEFRRFRVATRFIERS. ZERBFRET BRE 24
i, HIEFRET 51.2 THzZ (REHFNER) NESHD. EXEREIEERREEREN
102.4 TR EIERR,
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—IRFEURBZLESIANKREENIRE, KB ADCH 1. 13.1072 TIRMARIKEE

BTREER, MM 102.4 THIZBERRER 24 iF4d, A-XB ADC @I @SS HMEH
IRFEREMMBERE S OPRNEI, XF, FENERREMMKRETE 100 kHz LLERYITE
SCER. XMBRESHERESTX, ARBMFIERKEIER.

DEWETRONBIFrE R&EIRFEERAZF R &EEE ADC, i, TRION(3)-18x x-MULTI &R5IE
MEEEEA— 18 . 5 HKHZBREREZRERLE ADC, XEFRET URIREE
HENEENESEA 2 MHz WESH 5.

EREXDEWETRONRYN ERIR L EINBEREE? 150 ik Emeasurement boards, 1FE%
=8, FiFRENMWER, https://www.dewetron.com/

v >
51t

TRk AR R RS REE (ADC) HeAIREER, BAXMERIURTAEKNNA

Ro A-XE ADC AEEIX 32 UMNE D HRMBREIINFE. MZFREILE ADCEADPERR
Ik, EERTA-IEHERBELNESHREER, HEERGESHNEMIL, 540-28%
MERAALL, FRBIERZRBAGTENMERKME, EEFFENESKESH, NEREZE
X&r R sgiRFE ADC,

v
EENTE

Michael Fuchs

Michael Fuchs B 2011 FEMRE—RUFRIRNSEHNABREINATIE
. EHEEERHE, T EFRESKZAIEHHBNRRENNELIEHRITE
BT R, 20225, thAIANDEWETRONARE], #HESZE. BohHIT. selRMNA.
M & LA K8 A i 0 £ R0 R 75 =BV R A TAZ o
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About DEWETRON

DEWETRON is a manufacturer of precision
test & measurement systems designed

to help our customers make the world
more predictable, efficient and safe. Our
strengths lie in customized solutions that
are immediately ready for use while also
being quickly adaptable to the changing
needs of the test environment and
sophisticated technology of the energy,
automotive, transportation and aerospace
industries.

More than 35 years of experience and
innovation have awarded DEWETRON
the trust and respect of the global market.
There are more than 25,000 DEWETRON
measurement systems and over 400,000
measurement channels in use in well-
known companies worldwide.

DEWETRON employs over 120 people in
25 countries and is part of the TKH Group,
a global corporation, that specializes in
the development and supply of innovative
solutions worldwide.

DEWETRON's guality is certified in compli-
ance with ISOS001 and ISO14001. The
high integrity of the measurement data is
Juaranteed by our own accredited calibra-
tion lab according to 1ISO17025.

Get to know our
GLOBAL OFFICES

THE MEASURABLE DIFFERENCE.

DEWETRON

HEADQUARTERS
DEWETRON GmbH
Parkring 4, 8074 Grambach
AUSTRIA

+43(0) 316 3070-0
info@dewetron.com
www.dewetron.com
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