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Absolute Maximum Ratings

Voltage Range on Vpp Relative to GND1............ -0.3V to +4.0V Continuous Power Dissipation (Tp = +70°C)

Voltage Range on BIAS, REFIN+, TQFN (derate 34.5mW/°C above +70°C)............... 2758.6mW
REFIN-, ISENSOR..........coooviiii -0.3V to (Vpp + 0.3V) SSOP (derate 11.9mW/°C above +70° C)............... 952.4mW

Voltage Range on FORCE+, FORCEZ2, ESD Protection (all pins, Human Body Model)................... +2kV
FORCE-, RTDIN+, RTDIN- Relative to GND1 ....-50V to +50V Operating Temperature Range -40°C to +125°C

Voltage Range on DVDD Relative to DGND......... -0.3V to +4.0V Junction TemMpPerature .........ooovvieiiiiiieei e +150°C
Voltage Range on All Digital Pins Storage Temperature Range...................c....... -65°C to +150°C
Relative 10 DGND ..o -0.3V to (Vpypp + 0.3V) Soldering Temperature (reflow) ..........oooceeviiiiiiiiin. +260°C
Lead Temperature (soldering,10S) .......coccevvivieiiiiiiiinns +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 (64a) .......... 29°C/W Junction-to-Ambient Thermal Resistance (64a) .......... 84°C/W
Junction-to-Case Thermal Resistance (0c) .......c.oo.... 2°C/W Junction-to-Case Thermal Resistance (8)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/jp/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 Vpp 3.0 3.3 3.6 \
DvDD VpvDD 3.0 3.3 3.6 \
. — 0.3 x
Input Logic 0 Vi CS, SDI, SCLK -0.3 v
VpvbD
. — 0.7 x VpvDD
Input Logic 1 Vih | CS, SDI, SCLK VovDD v03 | VY
Analog Voltages
(FORCE+,FORCE2, FORCE-, Normal conversion results 0 VgiAS vV
RTDIN+, RTDIN-)
Reference Resistor RRer 350 10k Q
Cable Resistance RcagLe | Per lead 0 50 Q

Electrical Characteristics

(3.0V <Vpp £ 3.6V, Tp = -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/jp Maxim Integrated | 2


http://www.maximintegrated.com/jp
http://www.maximintegrated.com/jp/thermal-tutorial

MAX31865

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

RTD-72&I)L2/N—=%

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 Vgias 1.95 2.00 2.06 V
Bias Voltage Output Current louT 0.2 5.75 mA
Bias Voltage Load Regulation loyt < 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|as 41 LSB
< VREr < VBIAS
ADC Offset Error -3 +3 LSB
Noise (over Nyquist Bandwidth) Input referred 150 pVv 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 Sll’lgle conversion (60Hz notch) 52 55
(Note 5) tcony S ; ms
ingle conversion (50Hz notch) 62.5 66
Continuous conversion (50Hz notch) 20 21
Automatic Fault Detection Cycle —
Til;ne l . I y From CS high to cycle complete 550 600 ys
Power-Supply Rejection 1 LSB/V
oD Bias off, ADC off 15 3 mA
Power-Supply Current (Note 6) | Shutdown
IpD Bias on, active conversion 2 3.5 mA
Power-On Reset Voltage
Threshold 2 2.27 V
Power-Oh 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_DgaD \Y
Output Low Voltage VoL loyt = 1.6mA 0.4 \Y
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AC Electrical Characteristics: SPI Interface

(3.0V <Vpp 3.6V, Tp = -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 tcob (Notes 8, 9, 10) 80 ns
SCLK Low Time toL (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, tp (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
%ﬁjig;h or 02h Decoded to tprDyH | After RTD register read access (Note 9) 50 ns

Note 2:
Note 3:

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

Note 9:
Note 10:

All voltages are referenced to ground when common. Currents entering the IC are specified positive.

Limits are 100% production tested at Ta= +25°C and/or Ta= +85°C. Limits over the operating temperature range and
relevant 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|4 = 0.7V x Vpypp or V| = 0.3 x Vpypp and 10ms maximum rise and fall times.

Measured with 50pF load.

Measured at Voy = 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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REEER M

(Vpbp = Vpvpp = 3.3V, Ta = +25°C, unless otherwise noted.)
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FAULT DETECTION

ALWAYS ACTIVE FAULT DETECTION
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IS FORCE+,
FORCE2, FORCE-,
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CONVERSION
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SET BIT D7 OF FAULT SET BIT D6 OF FAULT
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SET BIT D2 OF FAULT
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LSB REGISTER

A
A

MASTER-INITIATED FAULT-DETECTION CYCLE - AUTOMATIC MODE
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1004010x0T0 | | SWITCH FORCE-
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DETECTION REGISTERSETTO |-¢—— SWITCH <
CYCLE 100X000Xb TO CLOSED 0.85 x VBIAS,

MASTER-INITIATED FAULT-DETECTION CYCLE - MANUAL MODE

DD
MASTERWRITES | [ FORCEINPUT OPEN
A MASTER WRITE A
100X100Xb TO SWITCH IS VREFIN FORCE- H00K110% T0 IS VREFIN
CONFIGURATION REMAINS INPUT
NFIGURATION
REGISTER CLOSED 085 % VBIAS SWITCH CONFIGURATIO 085X VBIAS
REGISTER
SETBIT D5 OF FAULT
STATUS REGISTER
SET BIT DO OF RTD DATA
LB REGISTER
ND FAULT CONFIGURATION FORCE-INPUT IS RTDIN-
DETECTION \&——| REGISTERSETTO l——  SWiTCH <
CYOLE 100X000X0 TO CLOSED 0.85 x VBIAS

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

4. 7AI)MEEOTO=FTv— b
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NEL RS

BES BT —5 AT YR BIUBRET 5220
8DMBE VML URYENLTHHONE T, INTDTO
J2I071F. BRDOLORYUEDEE T R A&
BIRTDZEICEDTHITNEY, RIS, LIRYDTRLR
ZRLE,

LORINDT7 T2 FEIIEOXhD T R X ZER L.
TRAHIIBXNDT RLRAZEALTITNEY, LIRYIC
WTDT—FDFRAEE T, MSBALEICITHNET,

ConfigurationL 2% (00h)
ConfigurationL 2% 3. ZBE—RFDER(BE /21T
D23y IV URICEDMNIA). BIASIHEFDHAEE
VBIASDA =TIV ETAE—TIb. T3y NEBD
FA. RTDEZEFDBIR(BMN F /o IF215/418K). T2
BIOAIMEE YA I ORI, Fault StatusL- 25D
T BXOTAILEID ) FEIRBDEREZITNET,
BEEYRDOIRICDINT, UTTHBLET,

BIAS (D7)

BIRHRTINTLVENWEEIZ, VRaszTrtz—TILLT
HBBHAERBIDZENTEZT, BE—(Tavh)
ZHEOBBEEIIC. COEYRNITEZEETAATVYRASE
A 2= LTS\, BEIGER)ZIRE—RANEIRSN
TIBDIBE. VBASITHHGERIICH >V DFERICKIET,

R1. LORIPRURESUPORIRE

RTD-72&I)L2/N—=%

ZE—K(D6)

BEBZEME-—FZERIDESIE. ZOEYMITZES
RAATLES L, ZDBE. BiII50/60HzDORET
HmRICTThNEd, BBERT—RERTLT/ =Y
ZATIE—NIIBITIBDIEEIE. ZOEYMIOZEETAA
TLlZS e D23y N EBIIZDE— SRR T
ENTEET,

2223wy kMDb5)
TmE—RH[/ =V IUATIIEZESINTL\DIEE. T
ARBIDICIEIZOEYMINAZEZTAATES L. Zh
[C&KW, TEIDIRREZERATThE Y, BRI, ZOEYh
IC1EZZZAALEHECSHNAIZHEBREEICRNIAEN
F9, VILTFNAMDERAADETINBEIE. S
YO a2 DRETCSHNAICHOZESIIEIRA NI A
TINDZEITEFELTLEST L VRASH A DIHFE
(ConfigurationL X & T&EIR). CSHY\A I DB
TRTIDDEBENY T T3, BEAEEBINET,
(BBEZBOBDBEEREZRBIDHIZ) VeiasE
ZATICLTNDIEE. EBEZBRAERTIDICIE. Z0D
BIlCRTDINAAD DA ILF AV F oY HRBEBINDRED
HDZEITFRLTLIZS L ZDIs. VeasEA +—JIb
Litbhé, DPEBELEEANDRCRYNT—TDEBELHD
10.5/F + BMDIms/ZFFo>TH D, BEBKLTL
720y TEOZE#EDT TICIE. #52ms (60HzT7+1 )L
SZE—RE)F/=1362.5ms (B0Hz T4 )L YE—RIF)HNE
TY, JriavbhEyMNIBEBNICIUT7ESNET,

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

2. ConfigurationL DZ2YDESHE
D7 D6 D5 D4 D3 | D2 D1 DO
VBiaS Conversion 1-shot 3—wire Fault Detection Fault Status 50/60Hz filter
1= ON mode 1 = 1-shot 1= 3-W|r§ RTD Cycle Control Clear select
0 = OFF 1=Auto (auto-clear) 0 = 2-wire or (see Table 3) 1 = Clear 1=50Hz
0 = Normally off 4-wire (auto-clear) 0 = 60Hz

www.maximintegrated.com/jp
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3#xz0(D4)

SiARTDIEHRZERIDIBEEIE. ZOEVMITZES
AATLEE N ZDE—RTIF. FORCE-SLURTDIN-
DEHRINEDOTA VT 2ZERT D EICKDIRBREZMIE
927, FORCE+&ERTDIN+E D EEA(RTDIN+ -
RTDIN-) D530 N E T, 28RN T /o134 ZH 2 A
IDIHEId. ZDOEYMMI0ZESIAATZS0Y,

7AW MMELTC1OIV(D3:D2)
YAT—NWBEITDIAHIVNMERTAOILICIE. ¥ 227
PLOBHE—RIAIVITD2OOMEE—RHHUET,
NESRTDA > 7T —X[EIESICBFEE 1 00usLAED AL
TALIVEIMEENTNDIEFIE. YZ17ILE—REMET
THIVNEHRSAOND A I TESELTIES 0,
THIVMERTATIVSAT DEELE Z1TD I EICEDT
IEEDOTAILNAEBREL. Fault Statusl PRYHNDE%Y
IHEVREEYNLET
1) REFIN-DOEEIF85% x VeiasLALEN? (Fault Status
Lo Z&ZMEY ~D5)

2) FORCE-ANRAYFHA—T>DiEE. REFIN-DE
[E1385% x VBlasPATH? (Fault Statusl- 2%
nEw~D4)

3) FORCE-AAQRAVFHA—T>DigE. RTDIN-DE
[£1385% x VBlasA ™M ? (Fault StatuslL- X%
nEY +D3)

F I INTCOBEEISGNDIEETT,

(77T =23 BRI, BYNESNZTHIVNZAT—5
AEYMIWLTEZONDERZD I DIHDRA
EEHNTNET,

BEI VA IV MER T OIVICRITIDICIE. Configuration
LZZIC[100X010X] “EEAE S IAATLES LYW 2h
ICKWJADCII[/ =Y UATIE—RICEUEY, BE T+
IWNEETAOILTIE. SMITDAD DA I ERES
BREHIC. THIVNOREREIC100usDIELEL EA S
nxd, 7HILMMEHTA2ILEY MD[3:2DId. BT HF
ICEBMIC[00] =&V T ENE T,

R3. 7AW MRETMOIVHEIEEY

RTD-72&I)L2/N—=%

NZaATIWTAINEETAOIVICTEITIDICIE. RIDIS
VBIASH A B EEBEHMDEEBICH-DTAHA U THDIE
HEHERLTLZE L, RIZ, Configurationl 2 X % (C
[100X100X] —#EAEZZRAATL S, ZHIZKJADC
W3/ —=<)ATZ)E9, MAX31865(3FORCE- A
24 YFHoO0-XDBICTAINEREBEL. REHATT
TDEFORCE-ADRAYFOBA =T IIHBIET,
THIMMEETAIILE Y MD[3:2DICIZ[10]=EHEE
SNFEFTT, BU. PELEERERDSEREITFOE
& &L Configurationl P ZZIC[100XT1O0X] —EEEE
RAATLZE Y, SEIF. MAX31865(3FORCE- A/
24 YFDA=T DB THILNEZREBELE T, BRED
BRT9DEFORCE-ANRAYTFHovO—XIN.T7H
LN BHES2)LE Y MD[3:2DIEBEEMIC[00] = H# (1
v )r7EnEd, 1EDOERAHKTDS (T3 vhMNBRU
D2F/=IIDIICTAESAENLIBES. BADIVVRA
BEINDZEITFELTLES Y KIZEIDYZaTIL
27y J((100X100X] —E DB E)E= R B 7 I
[TOOXT1OX]IZEMFRESINIZES. KhUICED
TH I MMEHE—RARITEINET,

THIVNRT—52Z221)7(D1)

Fault StatusL PZXZDIXTDITAHIVNZAT—FZAEY
(D[7:2D)E&O0ICRTICIF. TDOEYNIT1EEZTADE
EBIC. EVRDS. D3, BXUD2IC0EEZTAATLE
S\, BEE/MEEETHILNDHIELT\DIFBE. Fault
StatusL 2X&ZDEYKD2&E. FNICHIVTCTRTD LSB
LIZyDEYRDOAN Uy hNBEEICBURYNEND
ZEITEELTLEE W THIVNZT—HR 0T EY
D1i3. BEIMICOICOUTFENET,

50/60Hz (DO)

ZDOEYNI. JAZXBRETAINE D/ ) F BRI ZER
LEY, 60HzB LU ZDEHKZHREITDICIE. 2D
EYMMI0ZEZEERAATL S, S0HZE XV ZDERK
ZREITDICIEI.COEYMITZESTRAATLES L, F:
BEB}EBE-RIIE. /VFRRBZEELLZNTLE
b

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 ruhnlng; 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/jp
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MAX31865 RTD-7o&ILd2VIN—=%

RTD Resistancel X% (01h~02h)
2DMD8E Y ML T2 (RTD MSB&H L U'RTD LSB)IC.

BEDLERZRIIGEY MDOEMETTY, RTD LSBL-U X5
DDOE. ASHDRTIDTVH IV SAEHE N ES N %

RIDOIEIET —FH'EFNE T, T —FERERIUIR
LEde T—oERIF. BICEEEFICITDRTDDIEN

FR4. RTD Resistancel VXY DEH

R ITHILNEYRTT,

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 o214 | 213 | o212 | o1 | 210 | 29 08 o7 2% | o5 | o4 23 | 92 | o 20 _
Weighting
\E/)aeli'g”a' 16384 | 8192 | 4096 | 2048 | 1024 | 512 | 256 | 128 | 64 | 32 | 16 | 8 4 > 1 —
xR5. RTDOERMEETF—FDE R
RurolR BINARY HEX DECIMAL
RTDTREF RTD MSBs (01h) | RTDLSBs (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

FE:DO( 74 DIFOERELTNE T,

www.maximintegrated.com/jp
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Fault ThresholdL 2% (03h~06h)

High Fault Threshold& &k UlLow Fault ThresholdlL- 2
2513, RTDT7AIEEOEIEZ Ly IV REER
L&E9, RTIDEZEBMDFERIIINODL DRI DELE LLER
En. Fault StatusL 25D 774U (DI7:6])EY
MEMRETNEI, RTD Resistancel- X%, High Fault
ThresholdL- X%, H&KULow Fault ThresholdL X%
&, INTELERTT,

RTD Resistancel- 24 MfEH'High Fault Threshold
L ORZHNDMELALEDIHE. Fault Statusl- X5 DRTD
N EYRDEY hEnEd, High Fault Thresholdl 2%
DPOREISFFFFhT T,

RTD Resistancel- X~ D{EHLow Fault Threshold
L OZXZRDOELATDIEE. Fault Statusl X5 DRTD
O—EvhhtzybEhEzd, Low Fault ThresholdL 2%
MDPOREIFO000NTT,

6. Fault ThresholdL X5 DESH

RTD-72&I)L2/N—=%

Fault StatusL. 2 ZX#%(07h)

Fault StatuslL P2 #Z(CIE. @HEESNINTDTA4ILH
EvbhZyFEnEd, Configurationl 25D T4~
AT—F27UTEYNINZEZTALE, IRTDTAIVE
2AT—52EYRH0ICRUZEY,

IPNVAVTITIT—R

MAX31865(3. SPIDE—R1EBXU3ZHR—KLTH
&9, SPIIEM@EICIE. SDO (' ITPIVT—FTTR).
SDI (UPITF—514>). CS (FyvTL oM. BLU
SCLK (ZU7ILo0v2)D4DDimFhERENE I,
SDIESDOWEE. ZNZENTNAZADITIVT =5 AF
BIUOHAHFTY, CS ANE. TR ERBHLY
T L&Y, SCLKIZ, vYRF—(¥v/o7O0dxbO—-32)&
ZL—T7(MAX31865)E DT —~EnixzBHALL £ 75

27Oy 2 (SCLK)IEVvAoO0d Y hO—S512kDT
$£mEn. CSAO—TSPINNZ EDWTNADT/NA 2L
L7 RLZBXOTF—IDERENITTHNTINDEDH

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 | p6 | b5 | p4 | p3 | b2 | D1 | Do | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

RTD

Resistance | MSB — — — — — — — — — — — — — LSB X

Data

Bit . . 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20 _

Weighting

\E/);i'g"a' 16384 | 8192 | 4096 | 2048 | 1024 | 512 | 256 | 128 | 64 | 32 | 16 | 8 4 ) 1 =

X=F=

7. Fault StatusLRYDES

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) Vgias (FORCE- open) | undervoltage fault
X=fFE

www.maximintegrated.com/jp
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TOTATICBIET, —BOYAoO03O—5TlE,
FTOTATEDIOY I DBMZRTEIDIENTEE T,
MAX31865(F. CSH 7T+« 71t LT=B§R TSCLK%
YTV IU, RTFOTATRO OO DY E
IBDILEIICEDT EE60 7OV 7mEICEHEBBRIIC
sL&Ed. AAT—2(SDNIFAFAMO—T DIV
ToZvFsn, BATF—F@EDO)FThT YT Th
TOREINET(R8BLUHLZSHR), IiixEnd
FEY MWL 7OV IAERESNE Y, 7RLRABL
OT7—5EYMIBEY BT, MSBASKICEIXS
n&d.

PRLRABELUOTF—=F/NA b

PRLRABIOT=F/31 M MSBA o KEICT )7L
T—=FANEDNICTThAEn, PUTIVT—FHAD
SDO)D B ThTohanNEd, INTDEEICIS.
ERAFCIIFMIZIEET D/ SDF L XD RET,
ZOHENNAMALEDT =W REET T, T—FI3.
FEVIRIEDIBEIISDON DS . BIAAMREDIS S

RTD-72&I)L2/N—=%

IFSDICERE SN E T, 7RLR/NA ME, BIZCSHO—
ICBRB S N/ch EICEESNDRDD/NAIITY, 2D
INABDMSB (A7)IE. #B#ED/ A A ERAHNFE A
ERELE T, ATHODIBE. 7RLZNAMDHEICTD
U ED/NA PERERUDRES . ATHTDIFE. 7RLX
N RDBHEITTDUAED/NA SBIRAADREE T,

B—/NA bREDIHBE. 1/ bOFTII X IIBRAALN
Thhicdhe. CSHNTICHREBEINE T (RS IURI%E
ZR). BHA MRXDIBE. 7RLANEERAENT
HEITEED/NA DOFI F/2IERAZTOIENT
=F9(H8ESR), CSHO—DFETHDRY. 7RL
ASINTDATIMNEICOIEWA DA bl T &
Yo TYDIOVIAFITOYIT OIS
niz\a. 7KL ZIE7Fh/FFhA%00h/80hIZ)L—TL
F9. BWLBATUT7RLRISH LU TIEIFFhDEA BRI S
nEd. SMWERL VRYICER_AZHAIIZE. LTUX
SORBISELLLIEA

*8. HEER
MODE ) SCLK SDI SDO
Disable Reset High Input disabled Input disabled High impedance
) CPOL = 1*, SCLK rising ) .

Write Low - Data bit latch High impedance
CPOL = 0, SCLK falling
CPOL =1, SCLK falling -

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

FICPHAE Y MMRIEIT 1|

HRESNDRENHIET,
‘CPOLIIvAo0O0r hO—ZDH#EIL DR ITRESND IOV IAEEY M TT,
FEHRIUARIC8 EY FDT—FEL T RO MTOEMITEDIT SDO NV E-F LV ADIRICHEIET,

CPOL=1

CPOL=0

SCLK

SHIFT £ INTERNAL STROBE

L L

SHIFT lf INTERNAL STROBE

L]

NOTE: CPOL IS A BIT THAT IS SET IN THE MICROCONTROLLER'S CONTROL REGISTER.

5. v/ o032 O—2mo0OvotEtt (CPOL) OB E LTI )7 ILody o

www.maximintegrated.com/jp
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RTD-72&I)L2/N—=%

SDI

SCLK

v ) 8 [ e [ m|m|e|m]|wl7

%,

SDO HIGH-Z

} 07 | D6 | D5 | D4 | D3 | D2 | D1 | ) }———

6. SPI D& —/NA hEREY

CS

SDI

SCLK

v ) | me | s [ m [ | e [ m [ s [ o7 [0 [ os [ oa| 3|2 1|07

SDO HIGH-Z

7. SPIDE—/NA NEAH

es
ik LU OO TR AT
()()
we{ o IR
D)
((V
- AODRESS ,///j;jc/////
))
READ
()()
500 BNED BTEL (( BnEN
))

8. SPIDVILF /XA MR
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DRDY

DRDYH A, #LWEEEERARTD Datal P25 THIA
HAeElICKE>fcEEO—(Z/EYEF T, RTD Datal 2 X&5 D
SHVIRMEN'TT T 9D E. DRDYIINAICRUZE T,

PIVr—23viEk

JAZDZEBNREBETCHETDIHES. RTDIN+ERTDIN-
ANBICTANEYAVTF U ERBETDIENTELT,
BEEXISEBETAILNDHE. THIVLNMEHTA DIV
D& £I=3VRIAsEA =TIV LTEdHh &L BICAD
T4IEZDEN)IRBEFO>THOADCEBIREE LT

RTD-72&I)L2/N—=%

<rfEEly BEDBEZERTDICIE. 2EBLEBEFER
D5E + (RET/NAZADEED=EHD)EMD 1 mshD
EERFE AEHEL LT,
RTD Datal PZXZEH SBENDZIH
RTD Datal PR Z IS N=L A AN )y OADZE
BRIZ. BTV TOHEICKWUBREICEIRTZIENT
=F9,
BWIC. RRXEFEALTCRTIDDIBIEAREITDNHEN
HIFEY,

RrTD = (ADCO—R x Rrgp)/2'®

o

X

=]

=<
.
1
1
1
1
1
1

RTD REGISTER
CONTENTS

CONVERSION n+1

SDO

SDl

RTD DATA
ADDRESS

9. DRDY DEhtE

www.maximintegrated.com/jp
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MAX31865 RTD-7o&ILd2VIN—=%

T—IICKBEZRETDIENTEST,

PT100 RTDE400QDEBEE R 7 M EHEERRZ R
LIcRENIZEIC DT, RITEEEBERESLS IV
I 9 DADCO—MERDAIZRLE Y,

ADCO—hk = RTD Datal- 22%(01h~02h) M 15w bk
DADZEAER
RReF = BEEBHDEHE

RTDDOEMENHIBL /2B T BIRL/=RTDDERHE(C
ERSNEBRFEEFERL. SHES3ILYoT7 v T

9. PT100&£400Q MDRRerzfERLI-IZSDREDHI

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 154.31
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 35EEh 6903 -40.28
30 88.22 3876h 7007 -30.16
20 9216 3AFCh 7550 ~20.06
10 96.09 3D7Eh 7871 -10.03

0 100.00 4000h 8192 0.00
10 103.90 4280h 8512 10.00
20 107.79 44FCh 8830 10.04
30 111.67 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 79.0
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 24091
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RTD-72&I)L2/N—=%

9. PT100&400QMDRRep%2 EALI-IBEDBREDHI(ES)

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
325 020.92 8D64h 18098 309.56
350 20972 9304h 18818 332.06
375 038.44 989Ah 19533 354.41
400 247.09 9E24h 20242 376.56
425 05567 A3A2h 20945 398,53
450 264.18 A914h 21642 42031
475 27261 AE7AN 22333 441.91
500 280.98 B3D4h 23018 463.31
505 289.27 B922h 23697 484.53
550 297.49 BE64h 24370 505.56

RTDIN+4 =7 D 7# IV MEH
SBABL VA ARTDIZESF R TIE. RTDIN+T—T L
HRE Xz III SNBSS, /N1 7 7B LDADC+AH
MAX31865IC ANENBEREBUET, Inilck.
FRIARABELADZIRIERAFREL . PCBLAT7 I, 9486
EEED/A X, BLUOBABREICKDEEETITDAEEM
W&V F9, Fault ThresholdL P2 ICBESNI-EIC
EDTE. ZDT—=TILTHILNREABH I N MES
hHEd, COREBHMNBEELDIHESIE. RTDIN+IHF
EBIASIHFRIICIOMQODIERZBML TS Eh
IZ&Y. RTDIN+Y —RABRIE /- 13RI L TN DIBE.
RTDIEFADAIEMEIT TV AT — IV F T,

RTDBETT—TIVD 74 IVNIREED 53 1

RTDEFHEIEF/IIRTDEFMEIHDERIT. ERE
F=HICEDNW\TEBROEVICEREINEY, RTDEF
BEEROERII. TILRT—ILDFMAEICIEYF T, High
Fault ThresholdL 225 %R LT, RTDZFRAEEIEH
DLy A)VRERELTLES Y, BRERMAIL Y
2I)VMEAEDIZS . IR T FICFault Statusl- RS
DORTD/NAMEY R Y hENFEY, RTDEFREEEIL.

www.maximintegrated.com/jp

VREFIN- > 0.85 x VRaASH'ED N ZRNRD I EICELDT
APV URTEBRETDIENTEE T, RTDEFIEREIS.
POSENWEBERZERLE I, Low Fault Threshold
L5 T, RTDEEIEEHDAL Y3V REREL T
YN

10, TN, BIOFKRI2IC, 288, 3R X U4ERA
BRCORTIDEXI VT =TIV D T77# ) MEHFEDHMEE
Rl BH—MRIARERRICDVVTEHRRBLET,

TAIWNZAT—5ZEw K. ConfigurationL X5 M
THINOUTEYRDEYRENDETIYFEINET,
FD=H. KRR T ILNE/IRTDIENTELT,
BETHYITIV T
TINAZXDFERARICESDBREZEIRTDHIC. 0.1pF
DAV F oY TVppH KX OUDVDDEEBEZTHY T U
LTS, TELEE. amEBDKREEREES
IYOAVTUOYEFBRALTES L, REEREmIS)—R
AVFOZZINBRNRICHZoNDIzHMEEN B EL.
TSIV oaAVTFUOYDELIITHY T IREICE L
SREEEICE Z A TINE T,
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RTD-72&I)L2/N—=%

#£10. RTD Data LSBL-SZRHZD7#IVREYE = 1DEEDRTD A IV MD B R (21EXIBRR)

FAULT DESCRIPTION OF POSSIBLE DESCRIPTION OF
:-:-16 ;g.? CAUSE CONDITION DETECTED RESULTING DATA
D7 Open RTD element Measured resistance greater than High Fault Full scale
Threshold value
D6 Shorted RTD element Measured resistance less than Low Fault Near zero
RTDIN+ shorted low Threshold value
Open RTD Full scale
D5 RTDIN+ shorted high VREFIN- > 0.85 x Vg|as Indeterminate
RTDIN- shorted high Indeterminate
D4 RTDIN- shorted low VREFIN- < 0.85 x Vg|as (FORCE- open) Appear to be valid
D3 RTDIN- shorted low VATDIN. < 0.85 X Vgias (FORCE- open) Appear to be valid
RTDIN+ shorted low Near zero
D2 Overvoltage or undervoltage fault | Any protected input voltage >Vpp or <GND1 Indeterminate

#&11. RTD Data LSBLYR5DI7#IVEYE = 1OEEDRTDI# VD53 (3R IERR)

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

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+ 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 Vgjas (FORCE- open)

Appear to be valid

D3

Force+ shorted low

RTDIN+ shorted low and
connected to RTD

RTDIN- 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/jp
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z12. RTD Data LSBL-SZRHZDI7#IVREYE = 1DEEDRTD A IV D B R (412X IBRR)

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
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2-WIRE SENSOR CONNECTION

HOST
INTERFACE

-«—] DRDY
—» SDI

—» SCLK

<«+——SDO

3-WIRE SENSOR CONNECTION

HOST
INTERFACE

VoD VoD
0.1pF I I 0.1pF
8 (=)
=z = BIAS |—>
REFIN+ § RREF
REFIN-
ISENSOR |
MAX31865
CE+
FORCE2 ?7
RTDIN+
N.C.
—_—cr RTD
RTDIN-
& 2 2 FORCE- [« *Cy = 10nF FOR 1ke2 RTD
v _© o 100nF FOR 100Q RTD
L L L
Vop Vpp
0.1yF T T 0.1yF
g [}
= = BIAS |—»>
REFIN+ § RREF
DRDY REFIN-
8] ISENSOR |
MAX31865 ReasLe
SCLK CE+
[ FORCE?
RecABLE
S0 RTDIN+ ° 3
N.C.
p—
RcABLE
RTDIN-
FORCE- |

1| et
|| 6no2
1| peno

RTD
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BE

PART TEMP RANGE PIN-PACKAGE
MAX31865AAP+ -40°C to +125°C 20 SSOP
MAX31865AAP+T -40°C to +125°C 20 SSOP
MAX31865ATP+ -40°C to +125°C 20 TQFN-EP~
MAX31865ATP+T -40°C to +125°C 20 TQFN-EP~

+13#n (Pb) 7') — /RoHS #E#/ Ny r—2 %R L E T,

T=7—T&J—I,

*EP = TORIR—Z K/VY R,

www.maximintegrated.com/jp

RTD-72&I)L2/N—=%

Ny —

B/ —OHABRPELOT U RING— (TN TR
|dwww.maximintegrated.com/jp/packages =SB L TS\,
BH. NyTr—20—RIZgEndl+l T#1. FIET-1E
RoHSHIIR R ZRLIZEDTULAGY F A, /Ny orr—HElS
NYT—=2FDEDICETDEDTROHSHISIA R EISBEHRAYE
< HAICE DT/ N —2O—RREB2ZENHDEETFEL
TLIEE 0,

NyT=o | Nyo—o AR Sk
547 a—F No. INZ—2No.

20 TQFN-EP T2055+5 21-0140 90-0010

20 SSOP A20+1 21-0056 90-0094
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