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Absolute Maximum Ratings

Voltage Range on Vpp Relative to GND1............ -0.3V to +4.0V
Voltage Range on BIAS, REFIN+,
REFIN-, ISENSOR........ccooiiiiiiii -0.3V to (Vpp + 0.3V)

Voltage Range on FORCE+, FORCEZ2,

FORCE-, RTDIN+, RTDIN- Relative to GND1 ....-50V to +50V
Voltage Range on DVDD Relative to DGND......... -0.3V to +4.0V
Voltage Range on All Digital Pins

Relative to DGND ..........cccceeviieinnn -0.3V to (Vpypp + 0.3V)

MAX31865
RTDZ i i $5 #ag

Continuous Power Dissipation (Ta = +70°C)

TQFN (derate 34.5mW/°C above +70°C)............... 2758.6mW

SSOP (derate 11.9mW/°C above +70° C)............... 952.4mW
ESD Protection (all pins, Human Body Model).................. +2kV
Operating Temperature Range.............ccc........ -40°C to +125°C
Junction Temperature ... +150°C
Storage Temperature Range ...-65°C to +150°C
Soldering Temperature (reflow) .........coccoeioiiiiiiiiiis +260°C
Lead Temperature (soldering,10S) .........cccccovvvieviiiiiinnins +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

Package Thermal Characteristics (Note 1)

TQFN SSOP
Junction-to-Ambient Thermal Resistance (8ga) .......... 29°C/W Junction-to-Ambient Thermal Resistance (64a) .......... 84°C/W
Junction-to-Case Thermal Resistance (8)c) ....ccccovevveee 2°C/W Junction-to-Case Thermal Resistance (84c) .......c....... 32°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to www.maximintegrated.com/thermal-tutorial.

Recommended DC Operating Conditions
(Ta = -40°C to +125°C, unless otherwise noted.) (Notes 2 and 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vbp Vbp 3.0 3.3 3.6 \
DvDD VbvDD 3.0 3.3 3.6 \
Input Logic 0 ViL | TS, sDI, sCLK 0.3 0.3x v

VpbvbD

. — 0.7 x VbvDD
Input Logic 1 Vih | TS, SDI, SCLK VouDD vo03 | VY
Analog Voltages
(FORCE+,FORCE2, FORCE-, Normal conversion results 0 VBIAS \
RTDIN+, RTDIN-)
Reference Resistor RRer 350 10k Q
Cable Resistance RcagLE | Per lead 0 50 Q

Electrical Characteristics

(3.0V < Vpp 3.6V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are Ta= +25°C, Vpp = Vpypp = 3.3V.) (Notes 2
and 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
ADC Resolution No missing codes 15 Bits
ADC Full-Scale Input Voltage REFIN+ - v
(RTDIN+ - RTDIN-) REFIN-

www.maximintegrated.com/cn 2
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Electrical Characteristics (continued)
(3.0V <Vpp <3.6V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are Ta= +25°C, Vpp = Vpypp = 3.3V.) (Notes 2

MAX31865
RTDZ i i $5 #ag

and 3)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
ADC Common-Mode Input
Range 0 VBIAS v
RTDIN+, RTDIN-, 0°C to +70°C, on-state 2
Input Leakage Current RTDIN+, RTDIN-, -40°C to +85°C, on-state 5 nA
RTDIN+, RTDIN-, -40°C to 100°C, on-state 14
Bias Voltage VBIAS 1.95 2.00 2.06 Vv
Bias Voltage Output Current lout 0.2 5.75 mA
Bias Voltage Load Regulation louT £ 5.75mA 30 mV/mA
Bias Voltage Startup Time (Note 4) 10 ms
ADC Full-Scale Error +1 LSB
ADC Integral Nonlinearity Differential Input, endpoint fit, 0.3 x Vg|ag o1 LSB
< VREF < VBIAS
ADC Offset Error -3 +3 LSB
Noise (over Nyquist Bandwidth) Input referred 150 pVvV RMS
Common-Mode Rejection 90 dB
50/60Hz Noise Rejection Fundamental and harmonics 82 dB
Continuous conversion (60Hz notch) 16.7 17.6
Temperature Conversion Time Single conversion (60Hz notch) 52 55
Note 5 tcony . - ms
(Note 5) Single conversion (50Hz notch) 62.5 66
Continuous conversion (50Hz notch) 20 21
Automatic Fault Detection Cycl —_—
TiLrJnc;ma o rauit etection Lycie From CS high to cycle complete 550 600 us
Power-Supply Rejection 1 LSB/NV
oD Bias off, ADC off 1.5 3 mA
Power-Supply Current (Note 6) | Shutdown
DD Bias on, active conversion 2 3.5 mA
Power-On Reset Voltage
Threshold 2 2.27 v
Power—On Reset Voltage 120 my
Hysteresis
Input Capacitance CiNn Logic inputs 6 pF
Input Leakage Current I Logic inputs -1 +1 pA
Output High Voltage VoH loyt = -1.6mA V_D(\)/aD \Y
Output Low Voltage VoL lout = 1.6mA 0.4 \Y
www.maximintegrated.com/cn 3
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AC Electrical Characteristics: SPI Interface

(3.0V <Vpp <3.6V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are Ta= +25°C, Vpp = Vpypp = 3.3V.) (Notes 3
and 7) (Figure 1 and Figure 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Data to SCLK Setup tbc (Notes 8, 9) 35 ns
SCLK to Data Hold tcDH (Notes 8, 9) 35 ns
SCLK to Data Valid tcobp (Notes 8, 9, 10) 80 ns
SCLK Low Time tcL (Note 9) 100 ns
SCLK High Time tcH (Note 9) 100 ns
SCLK Frequency toLk (Note 9) DC 5.0 MHz
SCLK Rise and Fall tr, tF (Note 9) 200 ns
CS to SCLK Setup tce (Note 9) 400 ns
SCLK to CS Hold tocH (Note 9) 100 ns
CS Inactive Time towH (Note 9) 400 ns
CS to Output High-Z tcpz (Notes 8, 9) 40 ns
%ﬁig;h or 02h Decoded to tproyH | After RTD register read access (Note 9) 50 ns
Note 2: All voltages are referenced to ground when common. Currents entering the IC are specified positive.
Note 3: Limits are 100% production tested at Ta= +25°C and/or Ta= +85°C. Limits over the operating temperature range and rel-

Note 4:
Note 5:
Note 6:
Note 7:
Note 8:

Note 9:
Note 10:

www.maximintegrated.com/cn

evant supply voltage range are guaranteed by design and characterization. Typical values are not guaranteed.

For 15-bit settling, a wait of at least 10.5 time constants of the input RC network is required. Max startup time is calculated
with a 10kQ reference resistor and a 0.1uF capacitor across the RTD inputs.

The first conversion after enabling continuous conversion mode takes a time equal to the single conversion time for the
respective notch frequency.

Specified with no load on the bias pin as the sum of analog and digital currents. No active communication. If the RTD
input voltage is greater than the input reference voltage, then an additional 400pA Ipp can be expected.

All timing specifications are guaranteed by design.

Measured at V| = 0.7V x Vpypp or V| = 0.3 x Vpypp and 10ms maximum rise and fall times.

Measured with 50pF load.

Measured at Vo = 0.7 x Vpypp or VoL = 0.3 x Vpypp- Measured from the 50% point of SCLK to the Vo minimum of
SDO.
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(Vpp = Vpvpp = 3.3V, Ta = +25°C, unless otherwise noted.)
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4 7 ISENSOR | Rpertffin, H#ZEREFIN-,
5 8 FORCE+ | S#RTDUR), 3% ERZREEN, ¥HEZESFORCE2, AH+45VILE R,
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10 RTDIN+ | RTDf A IEi%, EH+45VITE R,
11 RTDIN- RTD# A faiss, BB +45VILE R,
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FAULT DETECTION

ALWAYS ACTIVE FAULT DETECTION

MONITOR PINS
IS FORCE+,
FORCE?2, FORCE-,
RTDIN+, RTDIN-,

PINS > Vpp OR <
GND

EVERY CONVERSION FAULT DETECTION

CONVERSION
INITIATED

VALUE > HIGH
THRESHOLD
REGISTER

VALUE < LOW
THRESHOLD
REGISTER

PERFORM
CONVERSION

Y
PROTECT PINS AGAINST
45V SET BIT D7 OF FAULT SET BIT D6 OF FAULT
STATUS REGISTER STATUS REGISTER

SET BIT D2 OF FAULT
STATUS REGISTER
ADC HALTS UPDATES

SET BIT DO OF RTD DATA
LSB REGISTER

MASTER-INITIATED FAULT-DETECTION CYCLE - AUTOMATIC MODE

MASTER WRITES FORCE-INPUT OPEN
100X010Xb TO L] SWITCH FORCE-
CONFIGURATION REMAINS INPUT

REGISTER CLOSED SWITCH

END FAULT CONFIGURATION FORCE-INPUT N ISRTDIN-
DETECTION REGISTERSETTO |-——  SWITCH <
CYCLE 100X000Xb TO CLOSED 0.85x VBIAS

MASTER WRITES FORCE-INPUT

OPEN
MASTER WRITE
100X100%b TO SWITCH FORCE- 1oosm 10X6T0
CONFIGURATION REMAINS INPUT CONFIGURATION
REGISTER CLOSED SWITCH REGISTER
SET BIT D5 OF FAULT
STATUS REGISTER
SET BIT DO OF RTD DATA
LSB REGISTER
END FAULT CONFIGURATION FORCE-INPUT
DETECTION REGISTERSETTO l——]  SWITCH
CYOLE 100X000Xb TO CLOSED

SET BIT D3 OF FAULT
STATUS REGISTER
SET BIT DO OF RTD DATA
LSB REGISTER

B4, BER N REE
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HH(1-Shot) 6 S 2 B, B EZA S 11 EVRiase EE
BEIES) HERBERNE, VeasREFFRURS,
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== (D6)

mMiZMN BN, EEEERER, U50/60 Hzik Rk 5:
i, Mz 500, BH BaiERER, #AERER,
ZERXNT T REERERG S,

1-Shot (D5)

HHERAE RN, mZS1Es— R BRI &R,
MZMNE1E, CSEASTERNAAER, =, WEHR
FEFTERE, A8 SERECSHES BENMEL Fik,
MBVeasERHEREBTHFRER), ECSTASHENR
HRTDHEE, FH AR, T2, WRVeask MR
TRz B8 EJEER), RIDINGAKEEEREER
B, AEFHFTSBEELR, T, NESHNERZ A
FFBVeias, FEFZED10.5F09% ANRCH 48T 8] % E0
Eims, 38, BRERTHNEAECOHZEEERTEE
#952ms, 7ES50HzIR R R T FEE62.5ms, 1-Shot A Bah

SETmE
BB

REGISTER NAME READ ADDRESS (HEX) WRITE ADDRESS (HEX) POR STATE READ/WRITE
Configuration 00h 80h 00h R/W
RTD MSBs 01h — 00h R
RTD LSBs 02h — 00h R
High Fault Threshold MSB 03h 83h FFh R/W
High Fault Threshold LSB 04h 84h FFh R/W
Low Fault Threshold MSB 05h 85h 00h R/W
Low Fault Threshold LSB 06h 86h 00h R/W
Fault Status 07h — 00h R
F2 MEFHETY
D7 D6 D5 D4 D3 | D2 D1 DO
VBIas Conversion 1-shot 3—w|re Fault Detection Fault Status | 50/60Hz filter
mode 1 = 3-wire RTD Clear select
1=0N 1 = 1-shot ) Cycle Control
0 = OFF 1= Auto (auto-clear) 0 = 2-wire or (see Table 3) 1 = Clear 1 =50Hz
B 0 = Normally off 4-wire (auto-clear) 0 = 60Hz
www.maximintegrated.com/cn 13
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3-Wire (D4)

fFEABARTDEREN, ZM 51, ZEXT, METDIN+ - RTDINY

R XFORCE+5RTDIN+Z BIN EE, UHER—&%

% #FORCE-FORTDIN-I = & HIRIRZE, FH24& RN44%E

ZE8, M50,

H PG B #A (D3:D2)

FREBEHNEELNERERFT TEENX. FHf8

R, WRINFRTDEE O B B IE N 8 & H A F100us

B AR, WELNEAHNFENRBFHEXZRS,

WERNERHBRTIU TEEERUEREERSASEERIR

B, BE=MHERLN.

1) REFIN-EE £ & & K F85% x Vgias? (T E IR F 1728
D54i1)

2) Force-# N\ JF = FF B8 B, REFIN-H£E 2
Vpias? (HERSFHERDANM)

3) Force-#y AN FF X FF 8§ B, RTDIN-EBE 2
Vpias? (IR S 7388D3147)

F: FFEEEMUGNDT AE &,

NAEEMARETRE, B THREERSNENGT

BEE A,

AHNEFIHERN, HEEESF S5100X010Xb, b

ADCANF "HEIN"HER, BaiiELNEARELEREZ/

k3. HURE AL B HA 4 i i

& INF85% x

& NF85% x

MAX31865
RTDZ i i $5 #ag

FEANT00UsTER, RPN NREBAINBRE, TAHAE
WG, SN EEI & B AL(DIS:2]) B 3175 A~ 00b,

AFANF R EELN, &EHRVBIASH BB EE D
KESENNE T, AEEREEFFES100X100Xb, it
FADCAF“ & i " # &, MAX318657EFORCE-# N\ FF %
HAENBATRERE, TMKEERS, FORCE-B AT %
FrEE, tFES M B E S 6(DI3:2) R A 10b, BIFE, &
FELBEHEER, RAEHEEF T8 5100X110Xb,
It B, MAX318657FORCE- B AN FF X F M BER TR E
W, TREES, FORCE-AFXAE, BERLNAE
HifH A (DI3:2) B 3135 AH00b, JEE, MBRAEBREHE
tEh [ED5 (1-Shot)AID25 D31, ¥ ABKAT KX NS,
MRZECAEERIZE F s EX(100X100Xb) TR E T
100X110Xb, N TIEE B ERNER,

HERAFED)

mD5. D3FID2M B0M RN miZE1, BFEHETFS

HEHERSADI72)ES, FE, WRNMAGFEELE/

Al—ﬁﬂa, HEE F8 D24z, RTD LSBE 77 28 DO
BN BFREN, WMERSERMDIB3ES,

50/60Hz (DO)

AR F R B B EIRER, miZAS08, #H]
H160HZ R H %5k, E% 1 510 $I50Hz R 2% K, 3F:
BB EERT, TEEHERIE,

CONFIGURATION REGISTER

D3 | D2 WRITE (BINARY) WRITE ACTION READ MEANING

0 0 XXXX00XXb No action Fault detection finished

0 1 100X010Xb Fault detection with automatic delay Automatic fault detection still running

1 0 100X100Xb Run fault detection with manual delay Manual cycle 1 still running; waiting for
(cycle 1) user to write 11

1 ’ 100X110Xb Finish fault detection with manual delay Manual cycle 2 still running
(cycle 2)

X=F%,

www.maximintegrated.com/cn
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RTDREE 727 (01h-02h)

RTD MSB#IRTD LSB? 18 % 7 25 & & RTD & fE £ 4,
HBEER WKL, BEEXARTDERSSE BIEH

=R4. RTDHEEFEFS

e

EX

b

MAX31865
RTDZ i i $5 #ag

tfE, BE15MEREIE, RTD LSBEHFE MDA,
KRB ERNEEZRTDHEE,

REGISTER RTD MSBS (01h) REGISTER RTD LSBS (02h) REGISTER
Bit D7 D6 D5 D4 D3 | D2 | D1 DO | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO
RTD
Resistance | MSB | — — — — — — — — — — — — — | LSB | Fault
Data
Bit 214 213 212 21 210 29 28 27 26 25 24 23 22 21 20 I
Weighting
\[/):li';“a' 16384 | 8192 | 4096 | 2048 | 1024 | 512 | 256 | 128 | 64 | 32 | 16 | 8 | 4 | 2 T -
#5. RTDEBES#FEH X FR
BINARY HEX
RrTo/RREF DECIMAL
RTD MSBs (01h) RTD LSBs (02h) | RTD MSBs (01h) | RTD LSBs (02h)
0.025 0000 0110 0110 0110b 06h 66h 819
0.125 0010 0000 0000 0000b 20h 00h 4096
0.25 0100 0000 0000 0000b 40h 00h 8192
0.50 1000 0000 0000 0000b 80h 00h 16,384
0.75 1100 0000 0000 0000b COh 00h 24,576
0.999 1111 1111 1111 1110b FFh FEh 32,767
A B]IRDO (“Fault”) 450,
www.maximintegrated.com/cn 15
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HFE 1 BR 27 7788 (03h—006h)

BB b BRA BB T PR3 77 58 B T MR SERTDA R A W B ik &
"R, BRIDH RS R 5 X EFFREHITLR, THE
KA F 78 h BRI Fault” (DI7:6), RTDHIEF 738, #
B RIS T RS 7 8 BRI L
WRERTDEMSHFRERTFASFHE L REFRME, B
LIRS TR MRTD High, #E L REFFERHPORIK
S AFFFFh,
WRRTDEMAENTF REF B TRFFRME, B
BORZSF 7R WRTD Low, HE T REFRMPORKEH
0000h,

HERESFEERE(07h)

HERESTHERYPUFRAAERNEAOHELY, mEEEFFH
THBBERSBERNS1N, BEHBHERSLES,

6. BEIREFFRE X

MAX31865
RTDZ i i $5 #ag

BiTHEO

MAX31865% #SPI# 1703, SPIARBEFAT 3.
SDO (BfT#EH L), SDI (BTHIEHRAN). CS (FiE)F
SCLK (478 4h), SDIFISDOS 52284 M B TEIER A
M, CSMARMMLIIEIEES, SCLKAS =
HL(H5E 1 88) F0 M ALIMAX31865) = (8] B9 EIB £ 5l o

BATESP(SCLK) iz hl 88 =4, RBCSAHRBELHER
WU FIEIREZ M ESPIS & EE— B4 T B 7EI
D88 th T IR BT A E PR, MAX31865@ i3 7E
CSTAB B RFESCLK, B E LB $P IR 1%, B3
XFEE-TPE SR, FERIBERE LR ABIESDI),
R L M HEIE(SDO) (&N R8FESL), FhH
B FE - RHOR, MUtFIEIR AR/ \ L —H
MSBZE#T,

REGISTER HIGH FAULT THRESHOLD MSB (03h) REGISTER HIGH FAULT THRESHOLD LSB (04h) REGISTER
LOW FAULT THRESHOLD MSB (05h) REGISTER LOW FAULT THRESHOLD LSB (06h) REGISTER
Bit D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO
RTD
Resistance | MSB R S — LSB X
Data
Bit X X 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20 J—
Weighting
\E/);i';“a' 16384 | 8192 | 4096 | 2048 | 1024 | 512 | 256 | 128 | 64 | 32 | 16 | 84 21 —
X = i;éo
R7. WERESFESRENX
D7 D6 D5 D4 D3 D2 D1 | DO
RTD High RTD Low REFIN- > REFIN- < 0.85 x Vg|as RTDIN- < 0.85 x Overvoltage/ « «
Threshold Threshold 0.85 x Vg|as (FORCE- open) Vpias (FORCE- open) | undervoltage fault
X =FE*,
www.maximintegrated.com/cn 16
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Motk A ETHE T

UL R EIE TN B ITEIE R AN (SDNA R & 17 50E
W H(SDO)K, MSB#E®T, ERIZHMBEEHIUFTIEE
SHERE, BEAR—IHSIEEFTT, HHEEN, N
SDO# i #¥E; SHRIEN, BIEHMAESDI, CSE AR
BEE, FANE-—ITFVEAMUFH, ZFHHMSB
(A7VREBEHNFH ATER A EREME, WRATAO, i

MAX31865
RTDZ i i $5 #ag

UFHEA=—IHE N FHREE, WRA7TAT, i
TEA—THENFTE#EE,

NFEFUER, BRAS1DFY, RECSEaN S BF
EeFfHE7), NTE&FUEE, SABIUE, TUEHES
PFPH(NES), RECSREEAMEF, Ml NELE S
FEEE MIBIE, WRBEBANHGZ HEE, UM MTFH/
FFhig B 2£00h/80h, #F =Bt £ e, REFFh{E, 40
KRN AEFHERATERIE, TURZFHESENE,

8. LR
MODE () SCLK SDI SDo
Disable Reset High Input disabled Input disabled High impedance

Write Low CPOL = 17, SCLK rising Data bit latch High impedance
CPOL = 0, SCLK falling gnimp
CPOL = 1, SCLK falling B

Read Low — X Next data bit shift**
CPOL = 0, SCLK rising

& CPHAMIRMMITIRE A1,
*CPOL 2 4% 1 88 B9 15 1) &5 7785 o 1R B 69 Y #9 4R 14 1z,
**BEARIERIE, SDORF ST, BE ESuHIEAEFH ML,

SHIFT £ INTERNAL STROBE

L L

SHIFT lf INTERNAL STROBE

L]

03 |
CPOL =1
SCLK
s |
CPOL =0
SOLK
NOTE: CPOL IS A BIT THAT IS SET IN THE MICROCONTROLLER'S CONTROL REGISTER.

5. 1705 2 s 5 28 B £ 4% M (CPOL) 89 28

www.maximintegrated.com/cn
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MAX31865
RTDZ i i $5 #ag

SDI

SCLK

v ) s [ s [ mm| e m] w7

%,

SDO HIGH-Z

ID7|D6|D5|D4|D3|D2|D1|D0|—

B6. SPIEF T

CS

SDI

SCLK

v ) x| s | s [ M| m || m o7 [os|os |4 |3]2]| |00

SDO HIGH-Z

E7. SPIEFHE

CS
[LLLLLLL L L
()()
e { e ||
))
((V
0
))
READ
()()
e X ot 0w
))

B8 SPIZ =T fF %

www.maximintegrated.com/cn
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DRDY

RTD#(IE 3 1738 & 4 ¥ i 5 R T e, DROVEAIH B
R8T, 5 M HRTDMIE %17 5 4117 2 fE 1Y, DRDYHK
EHEBE,

MAER

ELZBRRET THEN, JEFEEERTDIN+FIRTDIN-HA
ZEREREES, RESESIREHEZG. WERN
Bz B EEVeias/E, EEFHBHMADCZH, ARNIE
BEs B — BRI E, EIEREEE D ALEHE

MAX31865
RTDZ i i $5 #ag

B EHBHMIMs (ERPEBXDRT), IARREHE
Eo
HRTDHEF e EHiRARE

ZUEEITE, THRTDBESFFHE P REFNLLHIADCE
REREHABREE,

Bk, FEFATRAHERTDHEE:
RRTD = (ADC Code x RRef)/215

o
=]
o
=
'
1
|
1
1
1
1

RTD REGISTER

T
CONVERSION n+1

CONTETS CONVERSION n CONVERSION n+2
| ' |
| ' |
| ' |
| ' |
________ . i .
= | |
s \_|/
| |
| ' |
| ' |
| ' |
| ' |
[ = [
SD0 ' 3 '
| = |
=
_________ | | __
| ' |
| ' |
| ' |
[ — [
SDI : See :
==
_________ | | R
| |

E9. DRDYT £

www.maximintegrated.com/cn
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MAX31865
RTDZE# = & H #5433

ADC#%t5 = RTDEIEZF 788(01h — 02h)F 8915 ADCHe#% £ APT100 RTD. 400Q& 45 B IR 5 f B fH B9 £ BV R
HR T, FOhFH 735 F0 e PEE K W NADCHR AL 4 B &
RRrer = S /& HENEE i,

WRRTDMFEE DA, BEFMHEXRYE, WTBLitHE
FERKBHEREE,

9. PT100. 400Q RRephiis E Al

TEMPERATURE RTD RESISTANCE RTD DATA REG ADC CODE/32-256
(°C) ) (01h-02h) (hex) ADC CODE (dec) (°C)
-200 18.52 OBDAh 1517 208.59
175 2902 12B4h 2394 181.19
150 39.72 196Ch 3054 15431
125 50.06 200AN 4101 127.84
100 60.26 2690h 4936 101.75
75 70.33 2D04h 5762 75.94
50 80.31 3366h 6579 -50.41
~40 84.07 35EEN 6903 -40.28
.30 88.22 3876h 7007 -30.16
20 9216 3AFCh 7550 -20.06
10 96.09 3D7EN 7871 -10.03

0 100.00 4000h 8192 0.00
10 103.90 42800 8512 10.00
20 107.79 44FCh 8830 10.94
30 11167 4778h 9148 29.88
40 115.54 49F2h 9465 39.78
50 119.40 4C6AN 9781 49.66
60 123.24 4EEOh 10096 5950
70 127.08 5154h 10410 69.31
80 130.90 53C6h 10723 79.09
90 134.71 5636h 11035 88.84
100 138.51 58A4h 11346 98.56
110 142.29 5B12h 11657 108.28
120 146.07 5D7Ch 11966 117.94
130 149.83 5FE4h 12274 127 56
140 153.58 624Ch 12582 137.19
150 157.33 64B0h 12888 146.75
160 161.05 6714h 13194 156.31
170 164.77 6974h 13498 165.81
180 168.48 6BD4h 13802 175.31
190 17217 6E30h 14104 184.75
200 175.86 708Ch 14406 19419
205 185.01 76680 15156 217.63
250 194.10 7C3An 15901 240.91

www.maximintegrated.com/cn
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9. PT100. 4000 RRerHIEEREI(4E)

MAX31865
RTDZ i i $5 #ag

TEMPERATURE RTD RESISTANCE RTD DATA REG ADC CODE/32-256
(°C) ) (01h-02h) (hex) ADC CODE (dec) (°C)
275 20311 81FEN 16639 263.97
300 212.05 87B6h 17371 286.84
325 220.92 8D64h 18098 309.56
350 20972 9304h 18818 332.06
375 038.44 989Ah 19533 354.41
400 047.09 9E24h 20242 376.56
425 055.67 A3A2h 20945 398,53
450 264.18 A914h 21642 42031
475 27261 AE7AR 20333 441.91
500 280.98 B3D4h 23018 463.31
505 289.27 B922h 23697 48453
550 297.49 BE64h 24370 505.56

M MRTDIN+EE 45 hi pE

SLFALRTDEEEE T, RTDIN+ B4 W 7 2 1% fIMAX31865
BMADC+BI AL RE, SBRTHNMNADCEIRER, &
ZHPCBHER. SMPERES RHBEEENF W, RIEK
BIIRFFRMIRTEE, TEFSKEND XA B4 &
o WREEBRNXF &4, ZRTDIN+3|BIFBIASS| B
Z EHEATOMQOBEE, MTIZERTDIN+ S| LM B =4 % 8
FERTD S FE M E1E,

AR RT DA BB 4T H R % 14

BRERE, RIEBEERNRTDTH B HE R, MR
RTIDTTHFE, ERABERTH, M AMELREFH
RERMRTDTHFENIIR, MRERERRTFHET
ZIVRIE, EERERANBHERSFTFE P HRTD High

www.maximintegrated.com/cn

BN, HWoiRHEEE®ITMIXVREFN- > 0.85 x VBiask
HHRMRTDITTH T, WRRTDTHEE, HREREIR
FTZF, MABETREEFESIRELVRTDTHERNIR,
310, RUFFI2FCEAT 24 3LFMLLEETHRMRTD

FBGHENIE, FRETELRRERA,
BUPFERERS, HIBEESHFREPOHRESFTHRUE
fir, XHFaTEskiEsRMERE,

RIREH

EFERSBEN, ARFEEER, TAB—101uFERE
¥VppFIDVDD B R LM, REXBERERUEE RS,
RIETHRSILBERES/), NfiEMeE, FEBEE
BRAEBNARHT EHHNSMMA,
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MAX31865

RTDZE % h 45 k=5

F10. fREBRTD&LfE, 24 E. RTDEIELSBE 1SS HYPE L = 18

FAULT DESCRIPTION OF POSSIBLE
STATUS CAUSE
BIT SET

CONDITION DETECTED

DESCRIPTION OF
RESULTING DATA

Measured resistance greater than High Fault

D5 RTDIN+ shorted high

RTDIN- shorted high

VREFIN- > 0.85 X VB|as

D7 Open RTD element Threshold value Full scale
Shorted RTD element Measured resistance less than Low Fault

D6 Near zero
RTDIN+ shorted low Threshold value
Open RTD Full scale

Indeterminate

Indeterminate

D4 RTDIN- shorted low

VREFIN- < 0.85 x Vgjas (FORCE- open)

Appear to be valid

RTDIN- shorted low
D3

RTDIN+ shorted low

VRTDIN- < 0.85 x Vg|ag (FORCE- open)

Appear to be valid

Near zero

D2 Overvoltage or undervoltage fault

Any protected input voltage >Vpp or <GND1

Indeterminate

F11. FRIERTD#E, 3%&FALE. RTDEIELSBEH Fas Ui = 16/t

FAULT DESCRIPTION OF POSSIBLE
STATUS CAUSE
BIT SET

CONDITION DETECTED

DESCRIPTION OF
RESULTING DATA

Open RTD element

RTDIN+ shorted high and not
D7 connected to RTD

Force+ shorted high and
connected to RTD

Measured resistance greater than High Fault
Threshold value

Full scale

RTDIN+ shorted to RTDIN-

RTDIN+ shorted low and not

D6 connected to RTD

Force+ shorted low

Measured resistance less than Low Fault
Threshold value

Near zero

Open RTD element

Force+ shorted high and
connected to RTD

D5 Force+ unconnected

Force+ shorted high and not
connected to RTD

RTDIN- shorted high

VREFIN- > 0.85 x VB|as

Full scale

Indeterminate

D4 RTDIN- shorted low

VREFIN- < 0.85 x Vg|as (FORCE- open)

Appear to be valid

Force+ shorted low

RTDIN+ shorted low and

Near zero

D3 connected to RTD VRTDIN- < 0.85 x Vg|as (FORCE- open)
RTDIN- shorted low Appear to be valid
D2 Overvoltage or undervoltage fault | Any protected input voltage >Vpp or < GND1 Indeterminate

www.maximintegrated.com/cn
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MAX31865

RTDZE % h 45 k=5

F12. fFRIBRTD&E, 44 E. RTDEIELSBE1FEHIPE AL = 18

FAULT
STATUS
BIT SET

DESCRIPTION OF POSSIBLE
CAUSE

CONDITION DETECTED

DESCRIPTION OF
RESULTING DATA

D7

Open RTD element

RTDIN+ shorted high and not
connected to RTD

Force+ shorted high and
connected to RTD

Measured resistance greater than High Fault
Threshold value

Full scale

D6

RTDIN+ shorted to RTDIN-

RTDIN+ shorted low and not
connected to RTD

RTDIN- shorted high and not
connected to RTD

Force+ shorted low

Measured resistance less than Low Fault Threshold
value

Near zero

D5

Open RTD element

Force+ shorted high and
connected to RTD

Force- unconnected

Force+ unconnected

Force+ shorted high and not
connected to RTD

Force- shorted high and not
connected to RTD

Force- shorted high and connected
to RTD

Force- shorted low and not
connected to RTD

VREFIN- > 0.85 X VB|as

Full scale

Indeterminate

D4

Force- shorted low and connected
to RTD

RTDIN- shorted low and connected
to RTD

VREFIN- < 0.85 x Vg|as (FORCE- open)

Indeterminate

Appear to be valid

D3

Force+ shorted low

RTDIN+ shorted low and
connected to RTD

RTDIN- shorted low and connected
to RTD

RTDIN- shorted low and not
connected to RTD

Force- shorted low

VRTDIN- < 0.85 x Vg|as (FORCE- open)

Near zero

Appear to be valid

D2

Overvoltage or undervoltage fault

Any protected input voltage >Vpp or < GND1

Indeterminate

www.maximintegrated.com/cn
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MAX31865
RTDZ i i $5 #ag

1 +H
BB N FH FE B (£E)
Vbp Vbp
2-WIRE SENSOR CONNECTION
0.1pF 0.1yF
T| |
2 35
= = BIAS |—»
REFIN+ § RRer
~<«——| DRDY REFIN-
—{ DI ISENSOR |
HOST SCIK MAX31865
INTERFACE > FORCE+ >
—» (S FORCE2 ?7
~+——SD0 RTDIN+
N.C.
— RTD
RTDIN-
5 2 Z FORCE[= *C = 10nF FOR 1k | RTD
5 5 o 100nF FOR 100| RTD
T I L
3-WIRE SENSOR CONNECTION
Vbp Vbp
0.1pF I I 0.1pF
2 1
z = BIAS |—>
REFIN+ § RREF
<«——| DRDY REFIN-
—{ SDI ISENSOR |
HOST SCLK MAX31865 RecABLE
INTERFACE > ORCE+
—»0S FORCE2
ReABLE
~+—— 00 RTDIN+ 3
N.C.
p—
ReABLE
RTDIN-
5 8 2 FORCE |
= = [d>)
(&} (>} o
T L

RTD

www.maximintegrated.com/cn
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HERER

MAX31865
RTDZ i i $5 #ag

WERITNHFIEEEMNERGR(ENER), BEETBwww.
maximintegrated.com/cn/design/packaging, &=, ¥

BP0 #FH - NRRROHSIKTS . HERDT TREET
R RRFH, EHFRERASHEKARX, SRoHSKREL X,

EMER

4G BEEE SIR-$45E
MAX31865AAP+ -40°CE+125°C2 0 SSOP
MAX31865AAP+T -40°CE+125°C2 0 SSOP
MAX31865ATP+ -40°CE+125°C2 0 TQFN-EP*
MAX31865ATP+T -40°CE+125°C2 0 TQFN-EP*

+R T H(Pb)/FF & RoOHSFRERI £ F o

T = HFEE,
*EP = #IER,

www.maximintegrated.com/cn

HEXR HERD | SMERES | BEGRES
20 TQFN-EP | T2055+5 21-0140 90-0010
20 SSOP A20+1 21-0056 90-0094
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AR B RE
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1BiTS EITHHA ] 1EHTT

0 10/12 BAIRRA _

1 115 Revised Benefits and Features section 1

9 5/15 Added the SSOP package to the data sheet and updated input voltage protection as 1,2,7,10, 11,

+45V. 24

3 7/15 Updated Table 6 16
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