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RTD (JEEE I E#iPH : -200°C~850°C) HL v A AN w7 HIEEB AL TOET, 4 #3K RTD JIE I, EHR O
PIRBIEICEA B L2 | feh IEfE7: RTD BlfERk T9°, ZORKEHTIL, ADC ML VAKX EL, T /3 A A
DR EFAHLEATHZD DR — R NG ENE T, ZOEKIE PLC I 722 A E2—b, Z 0
BEaE 77N A —hA—2a e EO @I X 9, RTD O REECHRAERKIC LS EkEE ADC Il EDREMIC
ST, A Basic Guide to RTD Measurements J(#75) 2L T7ZE0,

3.3V 3.3V
T 330 nF T 0.1 pF
AVDD DVDD  10VDD
- — — [T imA | ——— .
} Lead 1 O AINO, 4 IDAC1 ADS124S08
\
\ Lead 2 4.99 kQ AINL
‘ O ’
* 47nF
Varp= 20 mVto 400 my | § Rrro 47 nF h PGA ADC
‘ o ATOF= o !
} Lead 3 .99 kO
\
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P g

Tl ERE T CAVEIROM FICEIRT ey SV T ea T oA LE T, AVDD 1%, 330nF LI Eo
T UH T AVSS ET ATV T T HMERBHYET, DVDD F5L U I0VDD (DVDD ([Z#:#i L7 EAY)
I%. 0.1pF LA b= 7 C DGND &7 Ay 7V 7§ 2B B £, BIRICE T A HERE FIHOFEIC
DUNTIX, FADS124S0x ETHEE ) ML/ A X, m@E# G, 6 FBLUN12 Fv /1, 4kSPS, 24 £ b, T/L
422~ ADC, PGA BLOKHMEFIFHH )T —2— e B RLTTZS N,

JhEE BB ATT7 A VA RBUTTRS 72 TLIZ SV (ADC A JJE IDAC EBIRIRO L ITIZR TR 2 H L7220
TLIEEW), BHEERICIVESIHPT CEIL S FOAEL., HIERES ML ET,

IDAC DN B UE T E 2 201235728 . REFOUT & REFCOM DfEIC 1uF Do 7 L4 8 LB G
7

FERED @S RUZ MV NS RS FE AR VEIR LA I L 37, MBIV 2 A AN v 7 ThDH 7260 AFEEILZ D HEHE
HEHOBRETREVET, 0.01% HEDOEIZAES L, ADC LIRIFEDT AL AR R TEET,

QNEASIEN )\jﬂwwa 1% COG (NPO) 77 -ar 7o HafHLET, Zoar7 i i T
WO BERIL, B A IREOEITH L TRb L E LT ERAREA i 2 TV ET,

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
Using the ADS1148 and ADS1248 Family of Devices J(#:7%) 77V r—var - LAR—EZ LTS
VY,
DFFTIE. ADC v /LF T LIHD 3 KD AN ~DOHg 2L £, oD 7 12 A 1L RTD,
aa#d ZOORIEL Jﬁﬁﬁf%i‘@‘

4 # RTD HIEDHE T, 2 #20 RTD HIE LRI T2, 4 SO %28k T2V ENHY | EHRHPTO
%ﬁ%aiﬁ%ﬁéni% %@{m@ RTD Bt ik 1z LA M E 2> T, [A Basic Guide to RTD
Measurements J(355E) 22 ML TIZEWY,

ITBE A=

RTD OEhFEfiHZMERL £,

Bl ZE IR E R EFPHAY —200°C~850°C D4 . PT100 RTD O#iHIZHI 20Q~400Q T, AYERHUIL
RTD O KIELD RELTHMENRHET, FERPLE PGA 7 A 2L, IEJ7 VA — VI E & 23R
F0EF,

IDAC b Bt & HHER PO EA R EL ET,

DF%FFClX. IDAC EBIRIRAEMR 1 Bl T RTD IZEMETRUIALFE T, EItITER 4 2@ ->T RTD %
ij LA AN 7 ZFTHTEDIC Rege TU X RENLET, HIEIL ADC DEHR 2 L& 3 O T,
FIVE AR T OMEA R ELE T, 20 4 TR o712 kh, RTD Bl DY 4 #rak
RTD HIEITib IEfETT,

ORFHCIIBE ERIRE ImA (SRR E7, kb, RTD @ B 238EAE I35 LRI I RTD &+
@115 i ARELET, RTD @ H CA BRI O — i i07e &L, /N OMERESE 7 C 2.5mW/IC, KEID B
F 1T 65mW/'CTY, I 1mA, fix KX RTD HPUE T, RTD OHEE /11T 0.4mW Kiiit720, B
FEENC I AHMIEREIT 0.01°CARIG ICHEE TXET,

IDAC O&E it a3 INL72% . Reer = 1620Q I[ZERELE T, ZIUCKVIEHEERE X 1.62V TR ESI, K
RTD EJEIT 400mV 720 F T, ZOHUEBITIZL ~L - 7 hE L CANME BT BRETLD 12 (3512
FEL. PGA @@J{’Mﬁﬂfiﬁﬁlm THEEEAIVDET, ZHHDMEICEY ., kK RTD BEAZEM 7 /LA
= LU VIZIRIE— S, ENEB NI, PGA (% 4 [T ETEET,

FEYEMCHT Reer 13 FEE DS ELKRYZ RV NSV B T AR HVET, Rege DT X TOEZET, [HILC
FR75% RTD JIE IS MSEE, ks O UEB LR EZ LB 35720, REFPO B> & REFNO B 1%
FIVE T T Rege IRPUTHEEEL TOVET, ZAUCKY | FERGIIE CEIIRIUIL DR AN E TRV
ZLET,
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RTD #HOKE KMEAZFHWT, L FOR T ADC AJEELAEHHELET,
Vant = loact * (R + Rege) = 1MA « (400Q + 1620Q) = 2.02V
Vanz = loact ® Reer = 1MA  1620Q = 1.62V
Viax = 1MA « 400Q = 400mV

3. Pﬂn+ﬁ) ADC 0)@{/'5 .Wf%é:k%%umbi?

FP. A% 4 THY. AVDD I3 3.3V, AVSS 1% 0V THAEEL T Vapg & Vane 75 PGA D AT
DOFPANICH D L2 MERLE T, [ADS124S0x EKIHEE D, K /1 X, BEME, 6 BLO 12 5%7/»
4KkSPS, 24 B> b, 7L~ ADC, PGA BJOFEHEEFHH T —2 > —MIR$ I, #oxt AJ1E
JEIZLL FOXETE L WD ERHDET,

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

OV + 0.15V + [|Vyuax| * (Gain = 1) / 2] < Vs, Vama < 3.3V = 0.15V = [|Vyuuadl (Gain = 1) / 2]

0.75 < Vg, Vans < 2.55V

AINL & AIN2 TEHISN DI KRBL R/ ATIEE (2.02V & 1.62V) (X 0.75V & 2.55V OIZHH7-80
ANEIEIL PGA OFENMERFEAMNICHNET,

WIZ, IDAC tH O OEENERIEDAL T T7AT o AEEDHIANICH D L2 MR L E T, IDAC 1T
AINO THY, ZDOFEJEIT AINL E[RIC T, i KEIE T, Vano 63( 2.02V C1, [ADS124S0x K74 & 77,
B/ AR, EEHE, 6 BILN12 F+R/L, 4kSPS, 24 v, 71422~ ADC, PGA ;%IU%E*F 7
# T —2 2 — b TELRRE ) FIRT LY, IDAC EFiA 1ImA D4 IDAC O H F1EE
AVSS~(AVDD - 0.6V) O#ifH ChHOIMENHVET, ZOBITIL, AVDD = 3.3V THDH=, IDAC 0
PLF DA 7= B ABH D ET,

AVSS <V, = Vans < AVDD - 0.6V

0V < Vo < 2.7V

AR OFEFRE AT, IDAC OHEN2 T IAT AT =S TVET,
4. ADC AJ1EVT7 7L AANTIDZEE B I OFRF T 4V D ERINL E7,

ZOBRFIIE, ZEBEBIOEM AT RC 74BN EENET, ZEIA N7 V2 OHHEIE X, ADC DT —#
L—ho 10 fELL BICRELET, Rtz 7oL, Z8ias 7 3 OfEo 1/10 12785 K9IRIRLET, =
T Y OBPUER L T, AT 7 A2 ORIRIRE X 2B A T17 V2 ORHERIE L0 20 5)A<720 E
T EHNT ANV HLFEE D A NRFEDEEEZRT-T LTz, ADC BNIEFICA N ZY 7V 7 TE
LI A TS TA 10kQ AT HERF L £,

ANTANZZEY, [FFRE B ZORWE RO ZBNE 513 ES I, 732D PGA IZE> TRIEIZERES
NET, [T oY OIAwy FICIOIERSFR /A RWE DAL, ZENAT) JAXELTENET, ZEE =
ORIEIEE LT HZE T, AR TP OIA~yF OB TEET, ADC AHEVT77L A A
TDANZ4Z0%, RICHERICERGTLET,
ZORRFENTIE ADS124S08 DXL AT T4V BEEHIL T, 7 — XL —F 20SPS [T#EIRL TWVET, 2
DIANZNZIY, o TN ATV BN 7 DI AXMNE L, 50HZ FB8E TN 60HZ FA2+ /A X EREHERED
RHTEET, ADC AN T74NVZDEE | 2B LR v Z O Fig R BT LT ol flEivE
‘a‘o

fIN_DIFF =1/[2em- CIN_DIFF (Rrro + 2 * Ry)]

lefCM =1/[2em> CINfCM (Rrmo + Ry + Reep)]
ADC AJ174NVH DA Ry = 4.99kQ, CIN oire = 47nF, Cyy oM = 4.7nF TY, 2D EER 7 L2 DR
IR X 330Hz, [RIAHZ /L2 DA g% SkHz ([ZRRESVE T,

[FRRIZ, U7 7L AAT T AV Z ORISR I L F O TlERlsh £,
freroirr = 1/ [2 * @ * Crer piee * (Rrer + 2 * Riy_rer)]
fREECM =1/[2em- CREECM * (Reer + RINiREF)]

VT 7LV ARTTTANE DB Ry ree = 4.32KQ. Cer e = 47NF, Crer ou = 4.70F TF, ZHUZLDFEH)
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TAVEOHIENEIL 330Hz, [FIFH~ 4 V2 ORI 5.7kHz IC ESET, ADC AN 742771y
ARNNT AN ORI E —BEEDHIEN TEDLITRY EE AN, FIRIEZ TS5 ETHETD /A X%
I CcEET,

AT ANEOER R EIZEE T DFEMZ2 34T I2 OV Cid, [RTD Ratiometric Measurements and Filtering

Using the ADS1148 and ADS1248 Family of Devices (#755) 77V /r—ar LR —h e RLT7EE
AN

D—H AR U7 7L 25 L7 4 #R2C PT100 RTD M A1 JAJAB48—December 2018

SBAA336 FllaRkfill — BT OSCRERE E hitp://www-s.ti.com/sc/techlit/ SBAA336
Copyright © 2018, Texas Instruments Incorporated


http://www.tij.co.jp
http://www-s.ti.com/sc/techlit/SBAA336.pdf
http://www.ti.com/lit/pdf/sbaa201
http://www.ti.com/lit/pdf/sbaa201

13 TEXAS
INSTRUMENTS

www.tij.co.jp
HIEEDZE
RTD AIEIZEE . LA AN ZHIETT, LA AN w7 RIEEMHT5E, ADC OH 12 —R&EEEICA T
HLETHDEE A ZHUL, FEERFUEITS T2 HE L TO I Ha—RARE S, B B O ErE/ 2 &
FWLLARWZEEERLET, ME— D Z X, RTD 2D Bt & ERPIE RN BN ELNIETT,
24 £ vk ADC COREEHBOAELLFITRLET,

Output Code = 2% » Gain * (Vgrp / Vger) = 2% » Gain * (lpacy * Rero) / (loac: * Reer) = 2% » Gain ¢ (Rgrp / Riey)
Rk = Rrer * [Output Code / (Gain » 2%%)]

ADC &% RTD SR HUICZ# L £9°. RTD OIS DOIEEFRIED -6 | HH I HIREE ~DO 21 TR
KBHEE R IN Y IT o7 T =TI BNE T, RTD HBUEDIEE ~DOEHOFEAZ- DWW T, A Basic
Guide to RTD Measurements J(#:3%) 25 L TSV,

VORI TE

ADS124S08 L=, O—H (K- JI7L 2 RIZ&B 4 $#3X PT100 RTD BIEEEOEREL O A 2%E

LURZ TR A LIREL, RE A
02h INPMUX 12h AIN, = AINT & AINy = AIN2 A58
03h PGA 0Ah PGA A F—T )V A =4
04h DATARATE 14h BUEAHE—R KL ATV DT V4 20SPS O F — X B
05h REF 02h ERAVTZ 7L ARy T 7h A3 —T7 L REFPO 3L REFNO V7 7L
ANTIETRI, Y7 7L R A
06h IDACMAG 07h IDAC B % 1mA |23 E
07h IDACMUX FOh IDAC1 % AINO (28X &, IDAC2 T 4E&—7 v
08h VBIAS 00h EDASNTH VBIAS ZfEH LA
09h SYS 10h WEEEE—R
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FEl=—R ol

PLTFIORT B —R > —7 0 A 2%, ADS124S0x 75D it 0D Fit o+ B i 2 15 S HAE — R CHUDIATe D
W2 RT NAREADC IZHt 3 D~ A 7/ nar ha—J %3 E T 57O B FIRNE ECWET, EHD
DRDY B 1%, HILWE# T —Z23ME ] AIEENE I D E R LE T, Pl —RiE, STATUS S/ hEBLT CRC
F—ZEE R PIORL TV ET, ADS124S08 D7 7 — A0 =7 Da—Rfii%, ADS124S08 DHLYL 7 /1
E OB ANFTEET,

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

Send 06; // RESET command to make sure the device is properly reset after power-up
Set CS high;
Set 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 // IDAC magnitude set to 1 mA
FO; // IDAC1 set to AINO, IDAC2 disabled
Set CS high;
Set 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
Set CS high;
Set CS low;
Send 08; // Send START command to start converting in continuous conversion mode;
Set CS high;
Loop
{
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;
b
Set CS low;
Send O0A; //STOP command stops conversions and puts the device in standby mode;
Set CS to high;
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RTD B0 bR

RTD [B]#& 5=

FlR

KA

2 X RTD, v—HAK-U
Tl A

bk Ak

RO DR, ERRHIOMB L

3 #A RTD, u—HAK-U
Tyl A2 S0 IDAC &
Wl

MERHLOF DS WTE

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

3 #A RTD, u—HAK-U
Tyl A 1 S0 IDAC &
Hinbl/z

MERHLO R WTE

RTD ORESEHRPLOFEE BRE L7z 2 FORIEN
W

3 #A RTD, NAY ARV
Tyl A2 0 IDAC &
Wl

HAEHIOME N RE, B— VAR U7 7L U A& 3
50 IDAC DIAS Y F DRI DTN

BIEASAT AR OB ZE, FEEOHI MK BB
ESEAS LRV GE AR HD

4 X RTD, m—H K-V
Tl A

IO O ERUR PR R L

wbFEa AR

ERT AR
FNAA kR D2/ DM A FTRET /A A
SR s ST o :
ADS124S08 ;g’g}%’;;ﬁ%@gm PGALHETIE L 24 /b, 4kSPS, 12 Fr b -7 W ti.com/product/ADS124S08 | HLF /S AAA~DYL Y
e S = [ e g -
ADS114508® jﬁ%ﬁéﬁ@(@% PGA/IEHERBILRH 16 L' b, 4kSPS, 12 FvF/b- 7 Www.ti.com/product/ADS114S08 | HT A AA~DY LY

@  ADS114S08 /% ADS124S08 16 By MRTHY . [FEED I 2 £9,

REtOZIRE

TIOREHIREITATINIDNWNTCL, [ TFal - P =T [aHalpg s o 7 7 ) B B TLIZEN,

Z D DOEEL

o TERHRALAY VLAY [ADS124S08 FHMEY 22— /1]

o TXHRALRYILAY [ADS1x4S08 Evaluation Module User's Guide J(Z<5F)

o THXYARALAYILAY [ADS1x4S08 Firmware Example Code (3535

o THXY R ARV LAY A Basic Guide to RTD Measurements 7 7V r—2 g2« LA — | (J£3E)

o TXVR-ARY)ILAY | RTD Ratiometric Measurements and Filtering Using the ADS1148 and
ADS1248 Family of Devices 7" 7'V —2 g2« La—] (J5E)

Tl o P =T NSEEVR—NZIT AT, E2E 2322742 2R LTZE 0,

e2e.ti.com
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Y, BRESICBEENICHTIBEEHEORRRIE. F=F0ANNHEEOERERAEEC VA EIRIAE, ARNELIGFERRNIC
MPADLSTFERLET,

Chen Y-, TIHREZERITIRTOBRREBALARENOEHEZERLAEEDNOTY, () BEHEOTFTTUTr—>3 2 ICB#LE
TIHRBOEE, Q) BBEHEOTTVTr—3>0REt, BRI, RB. Q) BEHEOTTUIT—2a A ERAEThZEERKY, TOHOH
S5WadLEeH, EFI1VTF4, FERETOMOBEHZF LLTVDRILEZRREICTIEAEZ. BEEOANBEMTESENDELET, L
ROEEVY—AR., FESLKEFET NI UHEENI BVET, ChSsOUY—RRK, VY—ATHAShTVWSR TIEREFEATZ T
T—2avOREOENTOLR, TIRTOEAZEEFRICHELET, ChsOUY—RICEALT, OBENTERTZZLXEHTS
CERBEENTVES, TIXE=ZZBOANNHEEOT A ANMMTEETAhTVWRRTEHYELA, BEKREF. ChsoVY—A%EH
BTHALEERRETDHSWDHLILT, BE, BA, B, EREICOVT, TISXRTTORBAZEZICHETDIENDEL., TIE
—IOEFXEERLET,
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ZEUTRMHITPEATESREOTTRHENATVET, TIAChSOUVY—RZRHITZ LR, BAEThD TI ORMEELREORKR
AEOREOILAREEZERTZEOTRELY TR A,
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