Analog Engineer's Circuit

7ZZ RTD Jj& (%% ADC ADS124S08 % F EOS £/ %

%%%Irﬁkl

i3 TEXAS INSTRUMENTS

Data Converters Dale Li
B B/ME BAE
RES HJE (Veos) -30V +30V
HUE - BUERA AVSS - 0.3V AVDD + 0.3V
Yt i KN BEATEH - ADC (Vin_abs)
(AVDD =5V , AUYSS =0V ) M - R -10mA +10mA
(lin_abs)

B EA

B RIS T A %, AR B R AR RGN 2% (RTD) M H RS A-> ADC ADS124S08 %52 Hiid I /1
(EOS) MgZm . 1Z AR HLEK 5 TEE 6T £30V B SR b b A 5 e A WS R I R4 . SR N o T i AN E R 2 B
WHRVE | TR £30V B ME IR LR . £24V 2 T RS bRl B YR |, B £30V R4 Al R —
FIBTHHE I . %Rk =L N PT100 RTD 12863811 3 £k RTD @A\ HF & , (HiZ R ikAEEH T 2 2.
4 2% RTD % Af1 PT1000 RTD /845 . 1Z AR B ARG — AN le 45 s R 0 4% (TVS) AR Ail— PRI F BE
%, TSI X B S S BN AR, R X SR B R R RRTE SR KK IR TE L) H s Al
B RGN A/ G FEZ G155 )75 Wil B 4 1 28 FUBL U AN B p AR R S . B R 9 =i i SAR ADC 452 FLik v g
RS R | TES 0 R TVS —REH) & /K ADC HIESFA (77 R it TVS R EFI PTC (4 (7 ADC
[ 5 LT . A RERPIRIE SAR ADC 52 L B 52 K5 S, 1S R A T 1R471/& SAR ADC %2 /i
777 500 X HE GE s (R 1

AVDD=5V DVDD=3.3V

1 T
_ ADS124S08
=== === === — B
| AIN5
IDACT
S ' <O
! RLead1 Rilt AIN4
4 .
| cft | , x 24-Bit A
Rro_S¥ " CAit_diff 3

: R0 2 RLead2 'ﬂ_l_:Cﬂt T Tane |2 ADC
: Rilt J—Cﬂt diff
| RLead3 Rilt T
! e AINO
Vo __ - T T —©)] 1pac2

| 1

! L |

| Rflt_ref REFPO

* VWV

Rrer 3 Cref

|

! T REFNO AVSS DGND

| | l

|

b LT L

TR TRE R 2 3 £ RTD JE %

ZHCAEJ2 - MAY 2022
TR

77 RTD Jl#+1{R#* ADC ADS124S08 %5 EQOS i H 4 1

English Document: SBAA547
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/applications/industrial/factory-automation/overview.html
https://www.ti.com/applications/industrial/factory-automation/overview.html
https://www.ti.com/solution/temperature-controller
https://www.ti.com/solution/analog-input-module?variantid=14391&subsystemid=18189
https://www.ti.com/lit/pdf/SBAA376
https://www.ti.com/lit/pdf/SBAA462
https://www.ti.com/lit/pdf/SBAA462
https://www.ti.com/lit/pdf/SBAA372
https://www.ti.com/lit/pdf/SBAA372
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAEJ2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAEJ2&partnum=ADS124S08
https://www.ti.com/lit/pdf/SBAA547

i3 TEXAS
INSTRUMENTS

www.ti.com.cn

it B
RGH B W
o N A7 R +30V ADS124S08 FEHidk
FEJE ( REAUE , -40°C %2 85°C) +0.5% <20.05%
Aty
1. EEELLTEZE , FAM11EF T Bourns® [FIALE TVS — % SMBJ14CA K54 ADS124S08 [r)45M \ #
ZHLRE N E S R
o &P SMBJ R TVS M, DAR RS 2 0325 RS AT 600W ThRFERAE
o IRPEXUA 14V KW HE |, DUREBR I FE B ) T R AR R A A
2. [RAHPHEE Rpq~ Rpoy Rpzw Rps 1 Rps T IRGIH A , MRS TVS M ADC |, JF Hilid k&4
ERHEREAE |, A B TS A B N /1155 . Rpos Rpas Rpy Ml Rps HE HLBHAE 5 Rpq [ HLFEAE
SEAAHE , LB TVS A s HE IR 400X L s B S R R P R 5 R AT A MR 2. 157 |, 76 497 ADC
o F T LTI A AR S ) Rleadt Riead2 M Rieags FAFZE R0 51 £ HiFH o
3. WHRE/SBEAEBAEASE KT BE TR AR BAEN 10 5. BItRZE ISR A 17 % KT 8% T B E R
10 £%.
4. ESR “TI EMEESL = - ADC” Wi “BlE sy BRI /7 MRS AR S EA e T ANE

RABAR ARG ORI R RT 5, WARER U AR IR BRI B A A At R

AVDD=5V DVDD=3.3V

VEOSiMax=i3OV VComp\ianceiMax=4.6V I T
\ . — e ADS124308
\ —————- - ———— = _——
N ) R ] A <:‘ IDACT
ﬁ—————————\ o Re1 J 13
| Rieadst & 1% | Riflt AIN4
I hd AN sz 12 W\v _LCfIt J_ 7 x 24-Bit A
| Rrro_s¥ \ " Cfit_diff 5
| Rowe \N |~ oo T e |2 ADC
| Res | 11 Rfit 1
| Cfit_diff
i Rims V| |+ Rt T L ano
v T Res —Cfit
- T IDAC2
| -
I Av‘v‘v —
t___Bpf%__, Rftt_ref REFPO
ISTS%E RREFEEl It J_Cref
L 1
o T REFNO AVSS DGND
|
| | I
o LT L

fR#7* ADC %32 R N 7% M AR\ DR FEL B

2

77 RTD Jl#+1{7#* ADC ADS124S08 #5F EQS i H 84

English Document: SBAA547

Copyright © 2024 Texas Instruments Incorporated

ZHCAEJ2 - MAY 2022
TR


https://training.ti.com/node/1139109?context=1139747-1140267-1128375-1139109
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAEJ2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAEJ2&partnum=ADS124S08
https://www.ti.com/lit/pdf/SBAA547

13 TEXAS

INSTRUMENTS

www.ti.com.cn

TofFiE R

1. ADC fip \ i Vi ¥ B 9 RIE N ESD R Z AT K HUE (Vin_abs)e S HLIALE /2 A &6 ESD AR
A ESE ST R B I
2. {4 AVDD A 5V I5f , ADS124S08 F (i KHEN 5.3V, BRI & T 5.3V [ 1E Hidt N 343 5488 52 214

fir, DMES ADS124S08 H%i N . ek 7 =ik £ 7 XA TVS ZH#HE SMBJ14CA {4 ADC %52 Hiid b
THMESHIRZ .. 1Z EWTE 15.6V £ 17.9V Z [0 g FF T BREH N B . ZHUE P8 ADC HI 485 ek

H , {HFR7 B PH 2 5 N ESD 12 ADS124S08S {3 4P 2544,

B/ MFG R 5] SR BT R drFF BLIE (VaR) BORHIAIEIE | RERER | BERE | EETIRER | RSTIRER
I (VR) i o (lpp BT BoAE b (Ppp) (Ppp)
Ve) (VR BT (Ipp)
Ir)
SMBJ14CA Bourns 14V 15.6 17.9 23.2V 1TuA 25.9A 600W 5w

MV IR T iE TS IDAC HLIR . RN AMERIEHEAT 3 2k RTD & R ik /7 % . IDAC i#iE AIN5
AR T HLBHAS Rpq S ASCHEE |, DA AINS 5] A5 55 R 32 FR T8 R E |, X+ 5V AVDD HLE | #ix
KGN LA 4.6V Rpq A1 Ry (157 HLBEAE A BT BR il Wb By R 72 S B 45 1 T -9 ADC ; {H2 |, IX e HfH
) LR A IE R IS AT A B i AINS 5| BT E |, T S EGE H BN BLE . R 5 B 7ERT 106
+24V HLF R ] RTD & H BR 4 A\ i T S 300 ADC R |, BN % B35t |, EE S FIREE N
+30V. ADS124S08 [ 4%} i K N BRI E A £10mA |, IR 78 SR | Wit RA T £5mA LR
KERHIRA ADC N BT , R BT Rpq MRS B R R 1 £25mA.

EOS #f & ADC SN\ FLE ( 455 ) ADC I\ TR IR
VEOS_max +30V Vin_max +5.3V IADC_max +5mA Ifault_max +25mA
VEOS_min -30V Vin_min -0.3V IADC_min -5mA Ifault_min -25mA

Rpq ARy B EAR 2 30rb i oK B LA 5

XtF +30V IERE R S HLE ¢
4 -V i -
Rp1 = EOS_max — “BR min _ 30V —156V _ 576  (round up to standard 590 2
Ifqult_max 25mA

VBR_min - Vin_max _ 156V — 5.3V = 2.06 k2

Rq1 =
1 IADC_max 5mA

(round up to standard 2.2 k.Q)

X - 30V g ML

VEOS min = (=VBR min) _ =30V = (=15.6V)

Rpq1 =
P1 Ifault_min —25mA

=576 <round up to standard 590 !2)

—15.6V — (=03 V)

_VBR_min - Vin_max _
- —5mA

Ry >
1 TADC_min

= 3.06 k2 (round up to standard 3.4 k.())

N Ry 13 3.4k Q HIBCKHFHAS | JF 9 Rpy 264 590 Q HFLFHES -

BUR AR T G it s (it B A SR L ) S Ry A Rpy BAEBITIZ. HARA
TR HBL A Ry I Rpq Me3F IERHOAUE Dh 3.

_ (VEos min=(=VBR min)” _ (-30v - (-156V))?

Prp1 Rpq 590 N

=351 mW

KL , N Rpq &F% 1 0.5W (1] Prpq , BTRAESM BRI .

ZHCAEJ2 - MAY 2022

77 RTD Jl#+1{R#* ADC ADS124S08 % EOS i H 84

TR

English Document: SBAA547
Copyright © 2024 Texas Instruments Incorporated

3


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAEJ2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAEJ2&partnum=ADS124S08
https://www.ti.com/lit/pdf/SBAA547

13 TEXAS
INSTRUMENTS

www.ti.com.cn

2
(=VBR_min—Vin_min) _ (~156V—(-03 V))2

PRl = R1 34 kD = 68.85 mW

BRI, N Ry & T 0.AW [ Pry , BRARE BN BB

4. -200°C i} , PT100 /& a5 AL 20 Q |, T7E +850°C WA 400 Q « Rrer MHLFHH lipac HTE
PT100 i PT100 Wy )i K HLUE (Rrrp) 9. A T REFRKH PT100 FHPGE K RZE | X REFEIFCE
T KA AIN5 [ 0.5mA #. lipac Hiiit. ADS124S08 (1 PGA & E N 4. Rrer LHIH/ANEIE (VRer min ) AT
SUNY/N /N WA - A

VRTD_max = IIDAC X RRTD_max =05mAx4002 =02V

VREF_min = VRTD_max X Gain=02Vx4=08V
Rree ERHUE (Vree) WE N 1V DIATRE — € . Reee MHBHH LT A E -

_VRer _ 1v  _
RREF = Ty - = 05ma = 2 k0

5. A\ FEPH A5 HAMIEE b 22 o AICR A R R , T OERR AT S AR e A . B VIR BB R AN E RN
IXELIEIE BT M AR PR, JF HL%AT IDAC ALt e .

Rflt >R1 =34k

Rfp <10 k0

= Rpjp = 499 k2

fin_piff > 10 x Data_Rate
Data_Rate = 200 Hz

= fin_Diff =3kHz

1
21 X fin_diff % (RRTD +2 X Rf1e +2 X Rp )

Crie_diff =

_ 1 _
= X3 kHzx (@000 F2 X499k + 2 =590 — +OnF

Kt , 9 Co_gire 158 T b EME 4.7nF

Cfit_diff _ 4.7nF
Cfltz T = T=470pF

Cref = Crie = 470 pF

Rflt_ref = Rflt =499 kN

4 7 RTD il # (%% ADC ADS124S08 #-Z EOS #1117 145 ZHCAEJ2 - MAY 2022
TR

English Document: SBAA547
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAEJ2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAEJ2&partnum=ADS124S08
https://www.ti.com/lit/pdf/SBAA547

13 TEXAS
INSTRUMENTS

www.ti.com.cn

FEREME L RUAB IR

AR 579 ADS124S08 JiA#K J&zn T T RTD il &) ADS124S08 EOS MR IE 4K , iR T
Bourns f] TVS k% SMBJ14CA FIZEMIALAT (TI) XA TVS ZAE TVS1401 BEAT AR . MHRAR F 1) bs 29 50
YRR 8 A5 F S & O EMC (BRI ) R ¥eit , ASCR IR Roax Bt 2l iU R P AR
TM4C1294NCPDT Tiva™ Arm® sb3i s | dlid #3474k 1 (SPI) 5 ADC A5 |, Jfilid i FH s 47 6 2 (USB) #2
M5 PC {5 . ZHM4EFEMN EVM THITH F# A-X ADC PR HPE 23 FE 7 1 ADS124S08 281 14 222
FEFF , FT M\ ADC WU s it Rk AP e

E——

1
TP1 oD19
=g ]
EXT-PHR e ) I I
J 8::.’]
s 021
Cn[‘ B ceot 5

Jé

njnsx il
. @ HR0 o o
C78 riirara 59 g
— o
XXX Ce4RB9

o o 00

C3&

38
[ ]
1

s |D3R35

D13 UI5
i |} o4
uis

IUls

c3s

.A 3
ol e o o/l
1

38
<

U2 pin w3

R40

§| ‘I 1
o T

U1 B 012 U14

ﬁ
2238537l I

A

R41
B B-0 fee GeB
2= 0 3R Re i
aI joie
DI ' u20
= D17
msr:‘I |

e 8]

R46  R48

: *’ TEXAS )
INSTRUMENTS
PLC Al EOS_EMC Test Board

Isolation
TP10

“IenD "

cez:l
csofl

-6 §R20

EII C15
i c1z

For evaluation only
not FCC approved for resale.

Non-Isolation

EHBMNG B ADS124S08 MAMR
NERER T T D0 ER R RE R 15 .

Power Supply Power Supply
(Optional) 1| #6~+12V) " i| 1
|
o o e 55
ADS124S08 RTD |—J : = . 1
EOS Test Board i : Optional :
I
3 g
LDO1—-{LDO2 |
. GUI Software
l l I— — —I ————— for
5V 3.3V : ADS124S08
Rrm Lead Wires _ :
Protection N | —
% ° &RC filter ADS124S08 [« 5 | ¢ ;
2] L
=1
i
IGND ! GND
WA E

FRRMJ U B IER THEM - 40°C 2 +85°C [KIPA it Vi [ AV DN B PR p B AN bR BZ RTD (B KIAS FE k. 1%
A H AR HIN TVS A i AR B RGP IR B VE I N SR G U 2 1R ZE . MRS SRR, R

ZHCAEJ2 - MAY 2022 7 RTD Jlj#&+1{R#* ADC ADS124S08 %45 EQS &Nl 4 5
PR
English Document: SBAA547

Copyright © 2024 Texas Instruments Incorporated


http://www.ti.com/tool/deltasigmaeval-gui
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAEJ2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAEJ2&partnum=ADS124S08
https://www.ti.com/lit/pdf/SBAA547

13 TEXAS
INSTRUMENTS

www.ti.com.cn

IREEE A, P Ry B ((E4E TVS RS AR HERE ) MIAF ARSI (<£0.05%) B4 T RS 5 25K

(£0.5%).

—o— TVS1401 —e—SMBJ14CA

Accuracy %

0.05

Temperature (C)

RTD =100 Q K] RTD MEREE (0°C)

—e—TVS1401 —e—SMBJ14CA

Accuracy %

0.05

0.04

Temperature (C)

RTD = 400 Q I/ RTD MIEXEE (850°C)

6

7 RTD il # (%% ADC ADS124S08 #-Z EOS #1117 145 ZHCAEJ2 - MAY 2022

English Document: SBAA547
Copyright © 2024 Texas Instruments Incorporated

HER R


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAEJ2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAEJ2&partnum=ADS124S08
https://www.ti.com/lit/pdf/SBAA547

13 TEXAS
INSTRUMENTS

www.ti.com.cn

R BB HEE
N EG R T Al AN A (T B TVS A TVS1401 & K4 207 30 (ENOB) FIEE = R . %3
WKW, R HEET ADC M= HERERA 5,
R
WEER ENOB ( fi) TR SRR (4L)

iR (+85°C) 21.2 18.8

2= (+25°C) 21.3 19.0

fiKIR (- 40°C) 215 19.1

MR - ARMIIEAE | SR TVS1401 {47 i uk 77 K1 3 £& RTD.

3B

Counts

iChannel Samples Mean Std Dev Pk-to-Pk ENOB NFB
’ADCO 256 16793214 6.9 38 21.2 18.8

+85°C T3RF] TVS1401 H RTD =100 Q B 5K k%K

ADC # i B %A%

I P B ASE FH O R ) BLIAUAE 5 AT AN EGIE . M SR R FRL B ) AR AR | 1) EOS WlaUAR P N\ B it o 1 3t
JIIESZBAR T (260Vpeak-peak)- |DAC HHIE 4 A ({475 5 EOS {5 5 A TP 7R T 1£ ADS124S08 ] AINS 4
Nl IR AL . AhER TVS A O3l , W IR E S AL AE - 200mV A1 +6.4V 2 8] iEE R, S0k
T4 IDAC i NG (AINS) _EHfisRI , Kt Ry i HLFEAE 52 51 ADS124S08 I M FEL s R 1 1 52
ADS124S08 HAthiiE [ Ry L BH S AN 20N U AR PR, BRTAE F T 0K Ry HRLBELELRBR H1) ADC % A\ i 1)
MBI, IR I SRS SR AL BN T ADS124S08 |E +5.3V 4t e KN HLE . ADC 28141t 4h il e it
RS 5523 A B R

ZHCAEJ2 - MAY 2022 77 RTD Jl#+1{R#* ADC ADS124S08 %5 EQOS i H 4 7

eI R
English Document: SBAA547
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAEJ2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAEJ2&partnum=ADS124S08
https://www.ti.com/lit/pdf/SBAA547

13 TEXAS
INSTRUMENTS
www.ti.com.cn
Tekstp [ I == I
- ) ‘ [0y ;
€ -1.208ms 0.000Y
""""""""""" ® 1.204ms 0.000Y
A2.412ms

) . . 400ps 2.50MS/s AN .
(@ 1w.ov 10k points 0.00 ¥ :
Yalue Mean Min Max Std Dev 22 Mar 2020
@D Peak—Peak 1.60Y 1.55 1.20 2.00 260m 22:08:00
Tekstop [ — e — | —— I
(] : (o) ,
€ -1.208ms 6.400 Y
..................... . @ 1.204ms —~200.0mY
A2.412ms AB.B00 Y

A0.000 Y

: : _ (400ps T 2.50M5/s 1 :
(@ 5.0V 10k points 1.00 Y :
Yalue Mean Min Max Std Dev 22 Mar 2020
@D Peak-Peak 7.60 ¥ 6.53 600m 7.60 2.47 ’[ 22:14:38 ’
IDAC BB N\ 15 B EOS 15 5 ML
iR AR
B EERE 23 FoAh AT AR RIS 1
ADS124S08 | A5 PGA Rl [EIEAERIMRIIFE. KMEFS . 24 fir. 4kSPS. 12 ¥l ADS124S08 ADC
A-2X ADC
ADS124S06 | A5 PGA FIHIUESEMEHLINFE. (KRS, 24 fir. 4kSPS. 6 jfil ADS124S06 ADC
A-2 ADC
TVS1401 14V X220 T TR 3 281 TVS1401 HL B {4

8

77 RTD Jl#+1{R#* ADC ADS124S08 % EQOS i H 4

ZHCAEJ2 - MAY 2022

English Document: SBAA547
Copyright © 2024 Texas Instruments Incorporated

TR


https://www.ti.com.cn/product/cn/ADS124S08
https://www.ti.com/data-converters/adc-circuit/precision-adcs/products.html#p89=Delta-Sigma
https://www.ti.com.cn/product/cn/ADS124S06
https://www.ti.com/data-converters/adc-circuit/precision-adcs/products.html#p89=Delta-Sigma
https://www.ti.com.cn/product/cn/TVS1401
https://www.ti.com/interface/circuit-protection/esd-surge-protection-ics/products.html#p2192=Flat-clamping;Surge%20Protection
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAEJ2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAEJ2&partnum=ADS124S08
https://www.ti.com/lit/pdf/SBAA547

ERFRNRREH
THERHFREEEARNTEMELE (8FRER ) . RUTAR (8F2E)1) . MARHEMRTTEN, METE, R22EEMEMER ,
FRIEXAREETREEMATRERNER , SFETR T EH Y., EREARFENER SR FRIBEME =5 MR=RNHERIE
XEFRAEER T @B RITORETRAREA, SFBTREUTE2HRE : (1) HNENNARFESEN TIF R, (2) ®it. B
EHMREHNEA |, (3) BRENNABRZEMMEUAREAEMIERZS, FERE, KERHMER,
XLEFRRMELE  BFZTEH, TI BRENTRXLERRATHARETFEARN TI ~ROMA, FPENXERRHTHBEFHRER.
BEREAEMEM TI DIRFRNBEFAE=F DR, ENEFBRZREXERFNEATY TI REARERNDEARE, B/E, K
K, HENKES , T HEBEFAR.
THRENTRZ T HEERRR ticom LEMBARAZRT FREMHEMEAZTOHIR. T REXERRATLT RIUARMESNER
THEX TIFREARHERNERIIBRETFH.
Tl 33 H B BT RER M E M H AR T RS & .

BRZF it : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024 , EMN{XES (TI) 7]


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com



