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I%. 0.1pF LA b= 7 C DGND &7 Ay 7V 7§ 2B B £, BIRICE T A HERE FIHOFEIC

DUNTIE, TADS124S0x (K/HEE T, AL/ 11X, BERE, 6 BLON12 7’%77» 4kSPS, 24 Bk, FIL
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WORE ML, B, R R OIS L Tieb e LIC BRI RE A 2 TOVET,
FEHEDT LT UPEE 1% OEPUEZ R AL T, ADC ANEVT 7L ARNTID N7 4V A ERE RN F
T, ZNHDT VA DFEFHE L O FIIZ STk, [RTD Ratiometric Measurements and Filtering
Usmg the ADS1148 and ADS1248 Family of Devices J(J<5E) # &R L TLEEWY,

DFHHTIT. ADC <=V F L IHD 4 KD AN ~OkEAHALET, Yo7 Fud A i RTD.
?ﬂ%ﬁ ZOMOREIFEHTEET,
3 #= RTD JIE R, A% 2 #i3K RTD HIE XLV @WK ENELNDT21T Tl Bkl Z A7 IDAC

Ea(m{ﬁ%ﬁﬁﬁﬁV 3 =X RTD JIE LV IDAC BIEOIA~Y Y T3 DI EM A ELET, 2O RTD
B AE RS LA E 12DV, A Basic Guide to RTD Measurements J(558) 22 ML TIZEW,
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F0ET,
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SUTIEL AINL 225 AIN2 ~ORIEDS RTD KHLO A2 R E T DI, EHHRPLOR 2T |AL £,

FXEFCIL, AL RIS ImA IZ72 A0 IRL T, ZAUZLY, RTD @ B 3 EVE I35 L[RIREC
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D, HORBUCEDHIERR T 0.01°CRIGICHERF CE £,
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=L L DIEE— ﬁéﬁ %nﬁzzm\;oc PGA 7 A % 4 (TR%ETEET,

FEVENCHT Rpee 13, K EE 75>m<M7Mv \EWVEEBIPIET AN ERHVET, Rege DT XTOREZET, FIL
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IZLETS,

RTD i KMz AW T, LLFOR T ADC A EEEAFHELET, EHROBEIUI/ NSV, ZOFHE
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Vant = loact ® (Rero + Rrer) = IMA  (400Q + 1620Q) = 2.02V
Vanz = lipacs ® Rree = IMA » 1620Q = 1.62V
Viax = 1mMA ¢ 400Q = 400mV

3. EtY ADC OEMEFIFIN CTHAZ LR L FT7,

F. A% 4 THY, AVDD 1% 3.3V, AVSS (2 0V THAEREL T, Vapny & Vane 2% PGA O A F1EE
OHFIPFANIZHHZ L a2 MR L ET, [ADS124S0x IHEE ), MK/ 17X, EEMKE. 6 L 12 Fr3/L,
4kSPS, 24 B>k, T4 >~ ADC, PGA BLOEEFLHEHFH [T — 4> — NIRRT I, Haxt A&
JEIXLL T OXE /2L TOALERHDFT,

AVSS + 0.15V + [|Viuuax] * (Gain = 1) / 2] < Vg, Vane < AVDD = 0.15V = [|V,yuaxl (Gain — 1) / 2]

OV + 0.15V + [|Vyuuaxl * (Gain = 1) / 2] < Vg, Vane < 3.3V = 0.15V = [|V,yuaxl (Gain — 1) / 2]

0.75V < Ve Vane < 2.55 V

AIN1 & AIN2 TEIHIEN DR KBLOER/INATEE (2.02V & 1.62V) 1% 0.75V & 2.55V OMICH 57280
ANEEIL PGA OENMERFHNICHVET,

&2, IDAC BB OBEENBRIEDODL T I7AT o AEEDOFPNICHHZ 2R L £7, IDAC 1%
AINO THY, ZDOEEIT AINL LRI TT, g KRBT, Vano (£ 2.02V T, [ADS124S0x K745 7).
/AR, BEHE, 6 BLO12 FvF/1, 4kSPS, 24 B h, T /L4 - /&VADC PGA ki()‘%ﬁ L
—%MT**?/**F@W%%E’J% Pt | IR LY, IDAC Eif 1mA D4, IDAC O EE
AVSS~(AVDD - 0.6V) O#iH THLMLERHY £, ZDOFITIE, AVDD = 3.3V THHZ0, IDAC i
PLF DM A= HERH D ET,

AVSS < V0 = Vana < AVDD - 0.6V

OV < Vo < 2.7V

RN OFE AT, IDAC O 13 7 IA47 L A 7-Sn T\,
4. 2 FEONE T EEHEHL T RTD OEFIZHIEL ., ERHEHIC LA EEFTTHIELE Y,

ADC DOEAIDORITEIZ. AINL & AIN2 O CEHIRFIZ SO THIELET,
Measurement 1 = VAINl - VAIN2 = IIDACl M (RRTD + RLEADl)

IDAC I EMR 2 2l LR | TOEHUIPEICH TN EE A, D%, ADC DT~V FTL7
YABRESHL, AIN2 & AIN3 ORTT 2 [11 B OREDTHOIES, 22T, Bk 3 OEBLO W TOFET [ T
PESNET,

Measurement 2 =V, — Vans = lipact * Rieaps
HITE 1 HHRIE 2 25 T 5L, RO RPFHFONET,

Measurement 1 — Measurement 2 = [lpae; * (Rrro + Rieans)] — (loact * Rigaps)
BRI LT U SRR L DRR 2 TR R R DRI E

Measurement 1 — Measurement 2 = lpac; * Rgrp

5. ADC AN1EVT77L A AT DBV B L ONEME 7 4V 2 DEZRINLET,

ZOFHIIE, ZEEB X ORI AT RC 74V Z R EEET, ZEEIA I 7 V2 OHIEIX, ADC OFT —#
L—h 10 f5LL RIZERELET, AT 7 o id, ZBias 7 o Ol 110 1278A IR IRLET, =
T oY OBPUTERL T, [FHATI 7 A2 ORIRIRE X EB) A 17 V2 OHRHERIE L0 20 5)A<720 E
T EHNT ANV HLFEE D A NIRFEDOEE ZRT-T LTz, ADC BNIEFICANZY TV 7 T&E
LY AN HTE 10kQ ARIITHERF L £,

ANTI7 4L, ARG B KOIR W ER A O ZBE B3RS, 773 AD PGA 12> TRIRIZEREE
NWET, WA T oY OIR~yFIZIVIERITR /A RPN EL, ZZEAS) A XL TRNET, ZEE 5
DOFARNRZ L TH2ET, ANERT T o OIA~y T OEBE R CEET, ADC AEVT77L AN
HDANFI7 VL, [RICHSRE 3 L9,

ZOFETIL, ADS124S08 DKL AT - 74N Z 5L LT, 7 —%L—h 20SPS ﬂé#ﬂbﬂ\ia“
DI ANNZEY, o TN AT 'R T DI A X NEE . 50HZ BIL N 60HZ T12 /A XBRERERE
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FHTEFET, ADC AN TANZDEE | 728 B KONEM 7 /L2 O iig J& BT F o Tl plEivE
R

fINiDIFF =1/[2+m> CINiDIFF (Rero + 2+ Ry)I

fin cM — 1/[2+m=Cy _CM (Rrro + Riv + Reer)]
ADC ASI74NHA DA Ry = 4.99kQ, C,N oire = 47nF, Cy cm — 4.7nF TY, ZHIZIDZEB 7 L2 DHE
g 1% 330Hz, [FIFR Y 4 /L Z DA EEIT SkHz ICRESE T,
[FERIZ, V7 7L AN 7 4 Z ORISR T OX TS ET,

frer orr = 1/ [2 ¢ Crer pirr ® (Rrer + 2 ¢ Ry rer)]

frerom = 1/ [2 * e Coer om ® (Rrer + Rinrer)]
V77V AN T ANVEDEE R,N rer = 4.32kQ, CREED,FF = 47nF, Cree om = 4.7nF T9, 2z kb=
7V EORERIL 330Hz, [FIAHT7 4 /L2 OHHEIRIL 5.7kHz IZRESIVET, ADC ASj7 2LV 77
ANTT 4 NVEDOHIRMEZ — ST HZENTEHEITRVEE AN, FIIEZ TSI 52 THIETD /A X%
R CcEET,

ANT 4 VEOE R E BT A7 0T I2 oW Cid, [RTD Ratiometric Measurements and Filtering
Using the ADS1148 and ADS1248 Family of Devices J(Z5E) &L TZE0Y,

HIEME DA

RTD JIEILiEHE ., LA AN 7 JIETT, LA AN 7 EEEH 3 5E, ADC O ja—RE BRI AT
DL IHDFER v, U, BB T A EL TOHH J1a— R IE S ., i i oD [E 72w %
FBLLARWIEZERLET, ME— DML, RTD 2N A EMEEERPI A MNDIBIRNELNETT,

24 vk ADC TOMIEEHORE L FIORLET, &I, HIE 1 OFEREZRLET,

OUFpUt Code 1 = 2% « Gain * [(Verp + Vieaot) Vrer] = 2% » Gain ¢ [lpac; * (Rero + Rigao)] / (loact * Reer) =27 ¢
Gain ¢ [(Rerp + Rigapt) / Reerl

Rk + Rigao: = Rrer © [Output Code / (Gain » 2%)]

WAz, JIE 2 OFERERLET,
Output Code 2 = 2%« Gain « (Vigaos / Vrer = 2%« Gain « (loac1 * Rigana) / (lpact ® Rrer) = 2%« Gain « (Rieao1 / Rrer)
R eans = Rrer * [Output Code / (Gain « 2%%)]
RN ELOWESGE T DL, HIE 1 OFEEORE 2 OFESAPE 31T, Fli7e RTD K3 HHE
+

o

Rk = Rger * [(Output Code 1 - Output Code 2) / (Gain « 2%)]
ADC I ZHIEEZ RTD ZlHHTIcE L £9°, RTD OISEOIEEMED T | HHIODIRE ~DZEHITI I
FDRHE TN I T T T =T BB TT, RTD EFUEDIRE ~DEHOFEMIZ DU TiE, [A Basic
Guide to RTD Measurements J(#5:%) 22 MR TS0,

VO ASARTE
ADS124S08 ZfEfALT=. A—H A -)T7LURE 1 D0 IDAC BiRiRIZES 3 #R= PT100 RTD BIE M
DERBL O RIHRTE
LIORZ TR A LORRAL, RIE G|
02h® INPMUX 12h AIN, = AINL & AINy = AIN2 A 3547
03h PGA 0Ah PGA A %—T )L 7 (v =4
04h DATARATE 14h WA HE—R KL AT D74V H 20SPS OF — X HEE
05h REF 02h EAVT7L R Ry T 7hA%—7 L, REFPO 83X REFNO V7 7L
ARSI BRI, WY 7 7L R

06h IDACMAG 07h IDAC Eifif% 1mA (TR E
07h IDACMUX FOh IDAC1 % AINO IZF%%E. IDAC2 T4t —7 v

O ZDOANNAFTLIIEREL, WE 1 OLOTY,
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ADS124S08 AL, u—H AR U777 RE 1 0 IDAC EEFRIRIZES 3 2 PT100 RTD HIEEIBK D

WL U AZFRE (continued)

LUAK - TRLA LIRS, RE B
08h VBIAS 00h EDASNTH VBIAS ZfH LA
09h SYS 10h WEEEE—N
02h®@ INPMUX 23h AINP = AIN2 35X T8 AINN = AIN3 A3%4R

@ ZOANTAF TV RRETRE 2 CEHIRPTRAZEORIE) ObOTY,

gl —Ropl

YL FIORT Bl a—R > —r 2 A121E, ADS124S0x D 5D 146 Dt A B I A 5 A Hat— R CHIA T X5
2 RTNAREADC ([t T H~ A/ aar b —J% R E T 50N FIEN G W ET, HHO
DRDY B3, FiLWERT — &Ml Rl EENE IR mLET, Befla—Ri%, STATUS SAhEL T CRC

F— AR S TIORL T ET, ADS124S08 O 77— A = 7 O —R 1%, ADS124S08 DHL N, 7 41

H

BAFTEET,

Configure microcontroller for SPI mode 1 (CPOL = 0, CPHA = 1)
Configure microcontroller GPIO for /DRDY as a falling edge triggered interrupt input

Set

Set
Set

Set
Set

Set
Set

Set

CS low;

Send 06; // RESET command to make sure the device is properly reset after power-up
CS high;

CS low; // Configure the device

Send 42 // WREG starting at 02h address
05 // Write to 6 registers
12 // Select AINP = AIN1 and AINN = AIN2
OA // PGA enabled, Gain = 4
14 // Continuous conversion mode, low-latency filter, 20-SPS data rate
02 // Positive and negative reference buffers enabled,
// REFPO and REFNO reference selected, internal reference always on
07 // 1DAC magnitude set to 1mA
FO; // IDAC1l set to AINO, IDAC2 disabled
CS high;
CS low; // For verification, read back configuration registers
Send 22 // RREG starting at 02h address
05 // Read from 6 registers
00 00 00 00 00 00; // Send 6 NOPs for the read
CS high;
CS low;
Send 08; // Send START command to start converting in continuous conversion mode;
CS high;

Loop

{

Set CS low; // Configure the device for measurement 1
Send 42 // WREG starting at 02h address
00 // Write to 1 register
12; // Select AINP = AIN1 and AINN = AIN2
Set CS high;
Wait for DRDY to transition low;
Set CS low;
Send 12 // Send RDATA command
00 00 00; // Send 3 NOPs (24 SCLKs) to clock out data
Set CS high;
Set CS low; // Configure the device for measurement 2
Send 42 // WREG starting at 02h address
00 // Write to 1 register
23; // Select AINP = AIN2 and AINN = AIN3
Set CS high;
Wait for DRDY to transition low;
Set CS low;
Send 12 // Send RDATA command
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00 00 00; // Send 3 NOPs (24 SCLKs) to clock out data
Set CS high;

Subtract measurement 2 from measurement 1; // Remove lead-resistance error
b
Set CS low;
Send O0A; //STOP command stops conversions and puts the device in standby mode;

Set CS to high;

m~?ﬁxfﬁ“-y77v/ze 1 27 IDAC &zt L 7= 3 #= PT100 RTD H/ JAJAB46—December 2018
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RTD B0 bR

RTD [B]#& 5= Flr KRR

2IARID BTN e R REN L, MBI L

3 & RTD, m—4 ARV
Z7L A 2 50 IDAC | EHHEOM R ATHE
IR

IDAC EIEDIA~ YT IZHURIZH, IDAC Btz A HL 2
SOREMEZ LT B ETIA~y F R R AT HE

3 ## RTD, m—H ARV
77 A 150 IDAC W | EHROM A THE
IR

RTD ORESEHRPLOFEE BRE L7z 2 FORIEN
W

3 RTD, N AHARY

S R L IDAG 1 | FBRESHLO A ATHE, A1 U7 L RA T | Wi A7 A OGRS B, OSBRI

R 5L0% IDAC DIAS YT DEEMND I BEICHEA L2 WEARHD
T — — Jel - -
4R RID. BV AR B s, HSHRAL Kb =2k
MM/
FAR TR U2 ﬁﬁ@ﬁ)ﬁjﬁg?'\
ERE T E ) PGAVELYEELHE#L 24 £ R, 4kSPS, 12 ) LT SAAZA~DY
ADS124S08 F o I T LA ADC www.ti.com/product/ADS124S08 y
RS EE TV E A PGA/ALYETE I E#4#L 16 ©' k., 4kSPS, 12 i LT RAA~DY
ADS114508W o H ST ADC www.ti.com/product/ADS114S08 yy
@ ADS114S08 /% ADS124S08 @ 16 E MR THY ., [FEED H Il 2 £9,
EErOSRER
TIOMABIRBIETA T INCHOWTCL, [TF s o =Tt a2 727 12 BB TLIEEW,
ZOOEE

o TEXYRALRYLAY [ADS124S08 FEANIEY 22—/ ]

o TXVRALRYILAY [ADS1x4S08 Evaluation Module User's Guide J(Z25%)

o THXYR ARV LAY [ADS1x4S08 Firmware Example Code J(#:7E)

o TXHRALRY)ILAY A Basic Guide to RTD Measurements 7 7V —2 g2« L —| (J:5)

o THXYR- ARV LAY RTD Ratiometric Measurements and Filtering Using the ADS1148 and
ADS1248 Family of Devices 7”7 /r—z a2« L —h (5658)

Tl = V=T DO E#HEYR— T DI, E2E a32=7 422 ALKIES N,

e2e.ti.com
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