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BEE. THRiEMER
P (B P iRes

Absolute Maximum Ratings

AVDD, DVDD......otiiiiiiiieiieneeseeee et -0.3V to +4.0V Operating Temperature Range..........c.cccccoceueee -55°C to +125°C
T, T, Bias ..o +45V Junction Temperature .........cccccoioiiiiiiiiii e +150°C
LI N = = TN +20mA Storage Temperature Range ..........cccccccvveens -65°C to +150°C
All Other Pins .....coooviiiiiiiieeeeciee e -0.3V to (Vpypp + 0.3V) Lead Temperature (soldering, 10S) ......ccccceevieeeerrieennnn. +300°C
Continuous Power Dissipation (Tp = +70°C) Soldering Temperature

TSSOP (derate 9.1mW/°C above +70°C).................. 727.3mW (reflow) ......ccceee See IPC/JEDEC J-STD-020A Specification
ESD Protection (All pins, Human Body Model)................. 2000V

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional operation 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)
TSSOP
Junction-to-Ambient Thermal Resistance (8a) -....... 110°C/W Junction-to-Case Thermal Resistance (6)¢).........c..... 30°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 =-55°C to +125°C, unless otherwise noted.)(Notes 2 and 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Power-Supply Voltage VavDD: 3.0 3.3 3.6 \%
VbvbD
AVDD-DVDD -100 +100 mV
Cable Resistance RcaBLE | Perlead 40 kQ
Input Logic 0 ViL 0.8 \
Input Logic 1 VIH 2.1 Vv

Electrical Characteristics
(3.0V = Vpp £ 3.6V, Tp =-55°C to +125°C, unless otherwise noted.)(Notes 2, 3, and 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Suoly C ) | Standby 5.25 10 MA
u urren
PP bb Active conversion 1.2 2 mA
Thermocouple Temperature 19 Bits
Resolution 0.0078125 °C
CoId-Ju_nctlon Temperature Data 0015625 c
Resolution
Tp =+25°C -10 +10
) Tp =-40°C to +85°C -10 +65
Thermocouple Input Bias Current ITcBIAS nA
Ta =-55°C to +105°C -20 +110
Ta =-55°C to +125°C -20 +400

www.maximintegrated.com/cn 2
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Electrical Characteristics (continued)
(3.0V = Vpp 3.6V, Tp =-55°C to +125°C, unless otherwise noted.)(Notes 2, 3, and 4)

MAX31856

BEE. THRiEMER

AR B RE

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Tp =+25°C 10.2
Thermocouple Input Differential OIDBIAS Ta =-40°C to +85°C -4 +4 A
Bias Current (Note 4) Ta =-55°C to +105°C -5.5 +5.5
Ta =-55°C to +125°C -10 +10
Input-Referred Noise VN AV=8 13 MVRMS
AV = 32 0.4
Power-Supply Rejection PSR Cold-junction sensor 0.15 °CIV
;c::(\;zrh-gg-Reset Voltage VPoR 27 285 Vv
E;;erec;; Reset Voltage ViysT 01 v
Bias Voltage VBIAS 0.735 \%
BIAS Output Resistance Rgias 2 kQ
Input Common-Mode Range 0.5 1.4 \%
Ta=+25°C -0.05 +0.05
Ta=-20°C to +85°C -0.15 +0.15
Full-Scale and INL Error (Note 6) Ta=-40°C to +105°C -0.2 +0.2 %FS
Ta=-40°C to +125°C -0.3 +0.3
Tp =-55°C to +125°C -0.35 +0.35
Ta=+25°C -0.01 +0.01
Ta=-20°C to +85°C -0.015 +0.015
Input Offset Voltage (Note 7) %FS
Ta=-40°C to +105°C -0.017 +0.017
Ta=-55°C to +125°C -0.02 +0.02
Ta=+25°C -7.8 +7.8
AV =8 Ta=-20°C to +85°C -11.7 +11.7
Ta=-40°C to +105°C -13.3 +13.3
Input Offset Voltage Ta=-55°C to +125°C -15.6 +15.6 oV
Ta=+25°C -2.0 +2.0
AV =32 Ta=-20°C to +85°C -2.9 +2.9
Ta=-40°C to +105°C -3.3 +3.3
Ta=-55°C to +125°C -3.9 +3.9
Ta=-20°C to +85°C -0.7 +0.7
Cold-Junction Temperature Error Tp=-40°C to +105°C -1 +1 °C
Ta=-55°C to +125°C -2 +2
Overvoltage Rising Threshold Vavbbp—- Vavobpt+  VavbD Vv
(Note 8) 0.1 0.17 +0.35
Overvoltage Hysteresis 0.09 V
www.maximintegrated.com/cn 3
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Electrical Characteristics (continued)

(3.0V<Vpp<36V,Tp=

-55°C to +125°C, unless otherwise noted.)(Notes 2, 3, and 4)

MAX31856
EIEE. HEEMERY

AR B RE

PARAMETER

SYMBOL

CONDITIONS

MIN

TYP

MAX

UNITS

Undervoltage Falling Edge
Threshhold (Note 8)

-0.17

Undervoltage Hysteresis

0.09

Thermocouple Linearity
Correction Error

Type B,
Ta =0to 125°C,
T1c = 95°C to +1798°C

-0.24

+0.25

Type E,
Tp =-55°C to +125°C
Tt¢ =-200°C to +1000°C

-0.14

+0.06

Type J,
Ta =-55°C to +125°C
T1c =-210°C to +1200°C

-0.11

+0.10

Type K,
Ta =-55°C to +125°C
Ttc =-200°C to +1372°C

-0.13

+0.12

Type N,
Ta =-55°C to +125°C
Tt¢ =-200°C to +1300°C

-0.09

+0.08

Type R,
Ta =-50°C to +125°C
T1c =-50°C to +1768°C

-0.19

+0.17

Type S,
Ta = -50°C to +125°C
T1c = -50°C to +1768°C

-0.16

+0.20

Type T,
Tp =-55°C to +125°C
Ttc =-200°C to +400°C

-0.07

+0.07

°C

Temperature Conversion Time

(Thermocouple + Cold Junction)

tconv

1-Shot conversion or first
conversion in auto-conversion
mode (60Hz)

143

155

1-Shot conversion or first
conversion in auto-conversion
mode (50Hz)

169

185

Auto conversion mode,
conversions 2 through n (60Hz)

82

90

Auto conversion mode,
conversions 2 through n (50Hz)

98

110

ms

www.maximintegrated.com/cn
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Electrical Characteristics (continued)

(3.0V<Vpp 3.6V, Tp =

MAX31856

BEE. THRiEMER

-55°C to +125°C, unless otherwise noted.)(Notes 2, 3, and 4)

MR A RS

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Common-Mode Rejection CMR 0.5V=sVgm =14V 70 dB
50/60Hz Noise Rejection Fundamental and harmonics 91 dB
SERIAL INTERFACE
Input Leakage Current ILEAK (Note 5) -1 +1 A
Output High Voltage VoH loyT =-1.6mA Ve -0.4 \%
Output Low Voltage VoL loyT = 1.6mA 0.4 Vv
Input Capacitance CIN 8 pF
Serial Clock Frequency fscL 5 MHz
SCK Pulse High Width tcH 100 ns
SCK Pulse Low Width toL 100 ns
SCK Rise and Fall Time tr, tg CL =10pF 200 ns
CS Fall to SCK Rise tcc CL =10pF 100 ns
SCK to CS Hold tccH C_ = 10pF 100 ns
CS Rise to Output Disable tcpz CL =10pF 40 ns
Data to SCLK Setup tbc 35 ns
SCLK to Data Hold tcDH 35 ns
SCK Fall to Output Data Valid tcobp CL =10pF 80 ns
CS Inactive Time tocwH (Note 3) 400 ns

Note 2:
Note 3:
Note 4:

design and characterization; not production tested.

Note 5:
Note 6:

for details.
Note 7:
Note 8:

www.maximintegrated.com/cn

All voltages are referenced to GND. Currents entering the IC are specified positive, and currents exiting the IC are negative.
All Serial Interface timing specifications are guaranteed by design.
Specification is 100% tested at Tp = +25°C. Specification limits over temperature (Tp = TN to Timax) are guaranteed by

For all pins except T+ and T- (see the Thermocouple Input Bias Current parameter in the Electrical Characteristics table.
Using a common-mode voltage other than Vg|as will change this specification. See the Typical Operating Characteristics

Input-referred full-scale voltage is 78.125mV when AV = 8 and is 19.531mV when AV = 32.
Overvoltage and undervoltage limits apply to T+, T-, and BIAS pins.
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(Ve = 3.3V and Tp = +25°C, unless otherwise noted.)

ACTIVE SUPPLY CURRENT STANDBY SUPPLY CURRENT THERMOCOUPLE INPUT BIAS CURRENT
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
15 tocO 10 tocO: 250 tocO:
B 1 1 1 1
145 ! ! ! // Vi = 3.0V, 3.3V, 3.6V /
1 Vpp = 3.6V A/ 9 200
. v
€135 "\ // £ Voo = 3.6V z /
E / 4 2 3 = 150
= /] = =
g 74 g ™ g
2125 s g7 Vo= 3.3V S 10 /
£ 12 / // & /4 2 /
(6()115 A// Vpp=33V | % 6 < E 50 /
K b ] z o
14 74%L————— 5 | ——— —% = ~
w05 |4 Voo = 3.0V 1
. DD T V- -
, I L1 . Y23V, -
55 35 15 5 25 45 65 85 105 125 55 35 15 5 25 45 65 85 105 125 55 35 15 5 25 45 65 85 105 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
THERMOCOUPLE INPUT THERMOCOUPLE INPUT
DIFFERENTIAL BIAS CURRENT DIFFERENTIAL BIAS CURRENT
vs. TEMPERATURE vs. TEMPERATURE
5 ——T T oo 5 T Lo
Differential Input Voltage = 0V Differential Input Voltage = 0.1V ‘
B z4 | Vop=30v
2 Vop = 3.0V, 3.3V, 3.6V E |
=
g 3 g 3 Vo = 3.3V
: e 1)
z 5 2 ) Vp = 3.6V
E: / =
2 =
E | / z !
& ’ o
E 0 L~ E 0
s V a J
| A
55 35 15 5 25 45 65 85 105 125 55 35 15 5 25 45 65 85 105 125
TEMPERATURE (°C) TEMPERATURE (°C)
AV =8 FULL-SCALE ERROR AV =32 FULL-SCALE ERROR
vs. TEMPERATURE vs. TEMPERATURE
0415 toc06 01 5 toc07
T
04 f— VDD=3-0V‘ 0.1
Voo =30V
S \ Vpp=3.3V s | 0
~ 005 o 005
z / z
& &
hoo ﬂ oo ,\
S S
g 005 |— Vpp = 3.6V ;’-0.05 / Vpp=3.3V  —
@ 2 Vpp = 3.6V
0.1 0.1
-0.15 0.15
55 35 15 5 25 45 65 85 105 125 55 35 15 5 25 45 65 85 105 125
TEMPERATURE (°C) TEMPERATURE (°C)

www.maximintegrated.com/cn 7
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(Vce =3.3V and Tpa = +25°C, unless otherwise noted.)

OFFSET ERROR (pV)
(o] (=] £ N o N S~ [=>] (==} S

o

0.08
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0.04

0.02

FULL-SCALE ERROR (%)
o

-0.06

0.08

0.5
0.4
0.3
0.2
0.1

0
0.1
0.2
0.3
0.4
0.5

LINEARIZATION ERROR (°C)

AV =8 OFFSET ERROR
vs. TEMPERATURE

toc08

V=36V 1
[— T Vp=33V } //
|~
%’//
" 'E
[ | Vp=30v

Il Il Il
55 35 15 5 25 45 65 85 105 125
TEMPERATURE (°C)

FULL-SCALE ERROR
vs. COMMON-MODE VOLTAGE oot
o
AT X

<
o
S
w
w
<

y aa
A/ Voo -—‘ 3.0v‘
4

05 06 07 08 09 1 11 12 13 14
COMMON-MODE VOLTAGE (V)

B-TYPE LINEARIZATION ERROR
vs. THERMOCOUPLE TEMPERATURE

toc1

CJ Temp = 0°C, 25°C, 85°C,125°C

—

—

-200 200 600 1000 1400 1800

THERMOCOUPLE TEMPERATURE (°C)
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COLD-JUNCTION ERROR (°C)

LINEARIZATION ERROR (°C)

OFFSET ERROR (pV)
© (>} B N o N S~ [=>] ©
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AV = 32 OFFSET ERROR

vs. TEMPERATURE

tocO!

1 1 1 1
| Vop=3.0V,3.3V,36V

55 -35 15 5 25 45 65
TEMPERATURE (°C)

85 105 125

COLD-JUNCTION TEMPERATURE
ERROR vs. TEMPERATURE

toct

Voo =36V

/
//

//

~N—_//

//\\\\_/

Vip = 3.0V
|

b V=33V ]

-50 0 50
TEMPERATURE (°C)

100

E-TYPE LINEARIZATION ERROR
vs. THERMOCOUPLE TEMPERATURE

toc1

CJ Temp =-40°C, 25°C, 85°C,125°C

-200 200 600 1000
THERMOCOUPLE TEMPERATURE (°C)

1400 1800
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(Vce =3.3V and Tpa = +25°C, unless otherwise noted.)

05
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02
0.1

0

0.1

02

03

04

05

LINEARIZATION ERROR (°C)

J-TYPE LINEARIZATION ERROR
vs. THERMOCOUPLE TEMPERATURE

toc1

CJ Temp =-40°C, 25°C, 85°C,125°C

k A

N i AVans A A)

-200 200 600 1000 1400 1800
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0.3
04
0.5

LINEARIZATION ERROR (°C)

THERMOCOUPLE TEMPERATURE (°C)

N-TYPE LINEARIZATION ERROR
vs. THERMOCOUPLE TEMPERATURE

toc16

CJ Temp =-40°C, 25°C, 85°C,125°C

-200 200 600 1000 1400 1800
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0.3
0.4
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LINEARIZATION ERROR (°C)

THERMOCOUPLE TEMPERATURE (°C)

S-TYPE LINEARIZATION ERROR
vs. THERMOCOUPLE TEMPERATURE

toc1

CJ Temp =-40°C, 25°C, 85°C,125°C

-200 200 600 1000 1400 1800
THERMOCOUPLE TEMPERATURE (°C)
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K-TYPE LINEARIZATION ERROR
vs. THERMOCOUPLE TEMPERATURE
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CJ Temp = -40°C, 25°C, 85°C,125°C
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BEE. THRiEMER
MR A RS

5| BIEL &
TOP VIEW
r+=
AGND 1 14 | DGND
BIAS| 2 13 | FAULT
T-| 3 12 | spl
MAX31856
T+| 4 11 | sbo
AVDD| 5 10 | scK
DNC| 6 9 |cs
DRDY| 7 8 |DvDD
TSSOP
5| Bt AR
El): AR Ih&e
1 AGND L
2 BIAS mBHE, TRREHN0.735V, TE#ET, Z3IHZER,
3 T- REBEWMARE, 0K,
4 T+ REBEWMATR, 20K,
5 AVDD B EBEE, B0 1uFBEARZEEAGND,
6 DNC TE#E,
7 DRDY BiEmtEm
8 DVDD HrHeaE, BOIuFEEZEEDGND,
9 CS Ak, CSEARBEN, #FRE0,
10 SCK BT E AN,
11 SDO BITEERH
12 SDI BITEEE AN
13 FAULT B ABEBIRERERE AT,
14 DGND i,
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BIEE. FEEIMER
AR B RE

FHIEE
g -
T- INPUT
PROTECTION 19.BIT LINEARIZATION AND CONTROL
AND FAULT apc ™|  COLD-JUNCTION  |a—p- AND R e
T+ DETECTION COMPENSATION INTERFACE
TEMPERATURE T
SENSOR
1E4m 1% BE BMHETRA, FESRBEMABBREEINNRD, &

MAX31866 4 A BB & 7 i ¥ g5, M B 1M &/ B ka5
(ADC), TheEBTE: ABMBIELMEBIE. BARF. X
WRRMAEIE, BFrEd . SPIREFEDIMRMEXE
32 15 B B,

EEEET, RBBLEEERET-NT+AAN, HERE
BEBBIASH iR, WRFBE, T EHIMEG KK A/H
®IF T, ZRLAGEEBINTIR, BIEBFIERES
TEBEEERE. UERNIIRAENFIES,

im iR

BREZBERASAAS, RTXFER, BARAEFADC

XA BB 80 BE BT MR T iR, AIRE LR

%%‘DTIJEDQ‘?%}EEO F AREEHRLUT), HEFTIEABE
KB ERuEREXN N WADCRIL, 1§ BB RIDFL i H

www.maximintegrated.com/cn

&, FIALUTHEE M CAHEMER

P A EE T

T+HAIT- A BB AN, T-BBIASH LB B 7 X £40.735V,
MR AUWEMVR R BEBESREEIA, FHEBEES
ADCHERBASEEELE, Wi AASESREMNHIE
EINSEE A+78.1256mVA1+19.531mV, UXHEHE REBER
BB,
HFREKOABBEATESTHRETBRSER, fla, k
BXRBEHNES, RAGHESZKIRBIELE, EA
ADC, ADCHRM# — S M F IR BIRE MG HOE, W
NEFEFHITRE, BEMEAOHzE Hi& K, =60HzR
Higw, I ARESFR0 (00hHEERE, LI,
BEEFFR1 01D ANFREENZEER, XBIEK
HinEYE, BIREHE—-SHNIRE, ZEIXTITXN2. 4. 8
16 REHITE,

< s MR H S
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HHBRXTUEBEAESF " EA"EX, BEEFFH0
(OON) B 7t £, MR T, IF BB & F 7250 (00h)
B 6L /E 5 — K " IR Bk
ABRBXEHAPEEST 781 (01h)8ID30MIE R, IHF
Ko Jo NO RO SO T, BRIEREARBHH B 512 ik tMEF 4
M, CIEBRREEAMEBNE, £HDI0MIEREE
W A8H32, ARG H AR IEEFIA BB BERIEAE S
BT A S ANME T E, )

R i AR
ABRBYHERRNABBEANKHNEEES, JERBBEN
TETERESEE AN EH SN wG(BRAR ®), XTF
ABRBIEEE, BZAE1),
HABBLEETETEERN, BEAEEELSHESPCB
BRI AL (R 0 ") T UM TR BB 18, A MR X SN
ABESIENRE, WANBRWEE, XEBINIS
BEREERBILIN, £-20°0CE+85°CRESCEN, 15

RGN ARERENEERE

MAX31856

BIEE. FEEIMER
MR A RS

EHhF+0.7°C, BITIEHEMAX31856% 7 4 ik B, ol
BAREEFATHMELSHRBN,

MAX31856%% 4 i i8 & £14E & 15 7£ & 7 220AhF00Bh, f&F
RERWBERNE, XEFFER AR, EFE8E5ILN4S
wRE ISR IAT TR OEE, 2inRE RN fF R,
FHREFEFESRREBDRDYSIMEN IS HE, YEBEEESF
PBEAERZSEFEENBINET, MBRERBNZTHOEE
KER—REEEH, BIEAHEERNE, XEHFE
A/ EHFFS, AT OERFNLNEEE, UREE,
HIFATLHENE, TEREMBEEFZRBOEIES
ANX RS, RASHBEHFNMNAEI28C, mINVEEH
I7E-64°Co X FSEHROLIH)BERESR, HSNEKR2,
MREE, THAKRATERONBENEEREE, 3
A FFEE0ANFIOBh iR EE ST LNEMKIBE, %k
i & 7788 BIMSBA4°C, LSB40.0625°C, %A {E K B E
SONS B E SRR S REE A-8°CE+7.9375°C, EK
A IAE A0°C (00h),

TYPE T-WIRE T+ WIRE TEMP RANGE SENSTﬁ\'}’:!I'"lYI-\(I[_JVI°C) C?Eﬁ:::ﬁgghl
B Platinum/Rhodium Platinum/Rhodium 250°C to 1820°C (+500°(1)(:;)0?-‘13500°C) 0to 125°C
E Constantan Chromel -200°C to +1000°C (0°C 306;31703000(;) -55°C to +125°C
J Constantan Iron -210°C to +1200°C (0°C fZ-J?s?%WC) -55°C to +125°C
K Alumel Chromel -200°C to +1372°C (0°C :)14'_21730000) -55°C to +125°C
N Nisil Nicrosil -200°C to +1300°C (©°C ?06f150600°c) -55°C to +125°C
R Platinum Platinum/Rhodium -50°C to +1768°C (0°C :00;5100600@) -50°C to +125°C
S Platinum Platinum/Rhodium -50°C to +1768°C (0°C tgli%OWC) -50°C to +125°C
T Constantan Copper -200°C to +400°C (0°C fozf4800°C) -55°C to +125°C

www.maximintegrated.com/cn
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ABBRHSRIGRNEEAERN, B4 MERE, B#E
BRAREFIHRBERELRW, SUNRTERKIRE, WR
NBERBER BB ITHEMFESZNEES, T7
BSNERE L RSB RE, TRIIMBERBAOLARESA
RiGBEFFE, BTFRmiME, EBEOFF(00h)8IE3
2R IE AR R T Rk, TP RS HREE
HEB AR EE E 78 (0AhFI0Bh),

7% S i FE e H R A M
AEBREERYNOADCRE R EERBERR D, W
BAWERER, MALUTEREEERNFTAARGBRE
HMEMADCT, WA FLUTREZ BKEBE, #THEES
B, ¥AWADCEEMEADBEEFFROERER,
= AU AME ST BT

HAEME ML R RIDERER R
HTRAERSBHEIGELYE, SASHNEE QRS
ERTEMBE, FERREHE, HRIX—0E, 7

R2. SEum (0% um) iR EHIEEK

MAX31856

BIEE. FEEIMER
MR A RS

BLUTFA K &M FSmaME R EE, 8RERT,
BEHEAMBIEEEAE LML BEER F7F28(0Ch,
ODhFIOEh)F, NBEZFHEMERLT=1FH, WU
WRAERERETE—REEES, X TAMARBE
BEHEERN, BRI,

SMBERABERE "R BEEURASHEENT
BT, REfSmnRERIRERERA, ZHRE
ERETEEHTNEIEES WElectrical Characteristics
i%o

B i/ E AR A

BE. LESERNERTAREE KNS LML R
RWAMEFHIRE M, 7% 728(03hF004h) B & %%
BEN LRAT R, 5% FB0ANFI0BhT 9% 8 E E
S5IRE#HTLE, URBYR, BHEREFFR
(OFh) 8 3 R i B fir (40 R AFFHE), ik K FAULTHI o

R3. KL ERAREREBERR

www.maximintegrated.com/cn

TEMPERATURE (°C) DIGITAL OUTPUT TEMPERATURE (°C) DIGITAL OUTPUT

+127.984375 0111 1111 1111 1100 +1600.00 0110 0100 0000 0000 0000 0000
+127 0111 1111 0000 0000 +1000.00 0011 1110 1000 0000 0000 0000
+125 0111 1101 0000 0000 +100.9375 0000 0110 0100 1111 0000 0000
+64 0100 0000 0000 0000 +25.00 0000 0001 1001 0000 0000 0000
+25 0001 1001 0000 0000 +0.0625 0000 0000 0000 0001 0000 0000
+0.5 0000 0000 1000 0000 0.00 0000 0000 0000 0000 0000 0000
+0.015625 0000 0000 0000 0100 -0.0625 1111 1111 1111 1111 0000 0000
0 0000 0000 0000 0000 -0.25 1111 1111 1111 1100 0000 0000
-0.5 1111 1111 1000 0000 -1.00 1111 1111 1111 0000 0000 0000
-25 1110 0111 0000 0000 -250.00 1111 0000 0110 0000 0000 0000

-55 1100 1001 0000 0000 s X thiE AT ER N ERAT R,

(TR, BREEEEGTRE, XERELEFHEN, )

13
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72 728 (05hE08h) 8 & £ 1 4 M 1k & 0% i 40 2 /5 19
= REENIR, BXENRFFHENESFFH0Ch,
ODhFNOEh T MY e M LR B B T HE R, WREIL TR,
BiHERSFEFROFNAN BN (EZERE), L
FAULT#i ! o

SRR
P 36 B B8 ZET+A0T- A\ R BIASH i % MOSFET, By it
ABBERY EHALRBE, BN BEH R AT Vb,

XEMOSFETX M, XEMOSFET #E957K % 51X +45VEI fi
ANBE, WRIBTHEBESBIL+45Y, FSLLHEE
o

MRT+HT-WENBMANBERNAHTKFVpp, HERSSHF
2B (OFh) B BB L (B A0 B, At RFAULTSI (0 R KRR
#)o REOVUVEIER, BieH, FEHRBEREKRE,

FFEE B R A

F B BOZ f728(00N) B95E4FR0BHL, o & BEFF BR EL PR A
Bl BB T 2 51 Bt R, BT M AR BB L FEN/N R,
SCBLBURAS M o AS T FF BE 50 AT 55 69 BY 18] BUR T 2 BE DU
ABRBWANEKES, BTSEARGAL thik B4 FF B i
P& A VFENEY [E), o7 ik MU AR RIS MBS [B1fE 9 10ms. 32mss
100ms, FF B& 4 & =X R (FR4) B 7~ 793X 78 AL X 5% 42 BY (5]

4. FFERMR

FAULTSIBIRZS o

MAX31856

BIEE. FEEIMER
MR A RS

VR, S ATRREREXN, THEIEFREN, %

BREREAGRERNET, SHLT B HRREN,
EIEFEEN, XKHERBANGI6NEREF

TRENN, HRFEREZEHSTEN, BB ZILL
/J”'J (00), RIEEFAR O EEEIRE, E5EMSE R

&, BT AEEN, EEESERNT, WREFE
Hﬁﬁﬁ?’_, HBIFAREER N RS SR BN ER
WMBLEXFER, AT EGHRE, %
TUEMAX31856EB T IR, REBERHE, FX, 4
5 B89 U A B, FF B g PR A T 004 i A6 M B B & AR
U, fFREFFEREERNE, 2 EERN N m & E
B FFEEHEE I EIRZS 2 7785 (OFh) B9 JF BE H BE R (BB 0 )
Fow, HuARFAULTSIE(II R RER).

2% i AN A BB AR ST EE A
*ﬂ%ﬁﬁlﬁ\ MEBBEUREEAITESRFSHONE
(RN RERETEE, HERSFFHEADTNRT
:’%ﬁ%iﬂfmgﬁﬂﬂ—fﬁﬁ, DR RAWEERTHE
HEE, RIFFAFIFEREBLINEERE, Hb
BEEEHENUESAANTRELINC, WERFENEEER
HERESEE, IRE WA EEEEENENE /TR, S EE,
KEBRWER, FEfLFAULTIRE

BITS 5:4 FAULT TEST TIME (ms)
OCFAULT1: FAULT TEST INPUT NETWORK CJ SENSE ENABLED CJ SENSE DISABLED
OCFAULTO (Config
Byte 0) TYP MAX TYP MAX
00 Disabled N/A 0 0 0 0
Enabled
01 (Once every 16 Rg < 5kQ 13.3 15 40 44
conversions)
Enabled 40kQ > Rg > 5kQ;
10 (Once every 16 Time constant < 33.4 37 60 66
conversions) 2ms
Enabled 40kQ > Rg > 5kQ;
1" (Once every 16 Time constant > 113.4 125 140 154
conversions) 2ms

www.maximintegrated.com/cn
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BiT#EO

SPIkABEMFEBAIASIM. SDO (BT IEH H). SDI
(BITHEUE® AN). CS (F1E)FISCLK (1784, SDIFISDO
SRR BTEEBBANE L3I, CSBARBFLIEHIE
4, SCLKE 3 HL(HI% %) 28)F0 M HL(IMAX31856) = 8]
BETEE R,

BT ENSCLK) At #lsg =4, RBCSAHRBENEE
WU AMEBIEEZHESPIRE L F—BERTER, EHE
iR P EIR BN T MM, MAX318565@i37#CS
T AH BT RHESCLK, MHEL X #HORE, 83X
BE—F O EPAR M, 7E R ERE RS L P E AN EHE(SDI),
7E Bk TR H far H #PE(SDO) (B L R5MEZ), K E
— R F— B sk MR ERE AL R\ L — B E
MSBZ B,

HoHEFNETHR T
i 4 FOBHE BN B AT BB BN (SDNFIH ! 2 1T B
% H(SDO)EY, MSB# R, fEMEMEBHEEA I F T

5. BITEOINEE

MAX31856

BEE. THRiEMER
AR B RE

EEANSFEREE, EER-NHSTIEEF D, HBRIE
Y, MSDOHIH ¥R, SHRIEN, HEHAESDI, CSE
HMARBES, BANE-—NFHRABUFY, ZFT
MIMSB (A7) AERBEHNFH AEREREEE, WRATA
0, MUFHEA-—NTHLNFHEREE, WRATAT,
EFHEA=—THENFTEEE,

NFEFHER, ERE1NFT, RECSEHHEBF
EAFED), WTEHFUEE, SAUE, TUERHES
MFEH(NES), AECSRIFAIEBE, UL NELSRE L
FEES NBIE, WRBEBANRB HEIE, UM MTFh/
FFhik B 2£00h/80h, iRt e, REFFh{E, 0
KRN AEFHESHITERIE, TRHRZFHSENE,
DRDY
SUMARBBEEESTFRPEHERSERIAN, DRDY
BMETAMEE, TANEHEUARBEESHFRICH
RESFRREEE)HEERES, DRDYEE S B,

MODE CS 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
HE: CPHA R4 ZARE A,
*CPOLA BY SPAR ML, 78 BFE ) 88 BIFE 1) & 7788 Pt T IR B
**FIRIEHE], 8B EELFZH, SDORFFEMHS,
www.maximintegrated.com/cn 15
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MAX31856

BIEE. FEEIMER
MR A RS

: |
SHIFT  INTERNAL STROBE
CPOL=1 [
SCLK
: |
SHIFT — INTERNAL STROBE
CPOL=0 £

L

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

B3, BAITHEH1E 0 B 1) 88 B £ 4% 4 (CPOL) 89T 8

SCLK

SDI
v ) m | s s | m|m|m|m] w7 %
Sbo HIGH-Z ID7|D6|D5|D4|D3|D2|D1|D0|—

E4. SPIE =T

CS

SCLK

SDI

v | m | | a5 | m | m | a2 | ar | a |07 |6 |ps|pa|p3|D2]|0Dt |0

SDO HIGH-Z

B5. SPIE=T 5

www.maximintegrated.com/cn 16
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MAX31856

BIEE. FEEIMER
AR B RE

=
L T T LT
SCLK S
((
ADDRESS DATA DATA )) DATA
WRITE { Soi BYTE BYTE 0 BYTE1 BYTEN
))
((
SDI ADDRESS /V/
BYTE /() )
READ
((
D0 DATA DATA )) DATA
BYTEO BYTE1 (¢ BYTEN
))
E6. SPIZ =T 155
| |
[ ' [
___ T ] ' |
DRDY
[ ' AN
[ [
[ ' [
[ ' [
| ' |
________ I I I ———— e ——
REGISTER !
CONTENTS CONVERSION n CONVERSION n+1 CONVERSION n+2
| ' |
[ ' [
[ ' [
[ ' [
________ I : I
s | | |
[ [
[ ' [
| ' |
| ' |
[ ' [
_________ | | I
<<
sDo ' £ '
| = |
_________ | | N
[ ' [
[ ' [
| ' |
_________ | - |
<UJ
SDI I = I
[ ag [
_________ | = | |
[ ' [

& 7. DRDY#R1E

www.maximintegrated.com/cn
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MAX31856

=y Y ] A172
SEE. HERIEIMER
P (R E P RS
N BN & fFan
5MAX318568BE BT 161 BE Kk, RSHNEBLIENSUFTFHRLN, £HRENBUEFENTHFRLTHNN
WU, FFRFEBRE (RO TRARE. RENREESFRENMIL,

FREFFHREN, EHABI0XhAEERE, BUXhATEIE, REEEN, FHBEMSBEN, URWNAEFHFRNITEE
&, THRZFHFHENE,

3R6. FiFrafriEeriRET

ikl 5 &% I BNE IhEE
00h/80h 5 CRO 00h BEEOSFS
01h/81h 5 CR1 03h BEE1SFS
02h/82h =S MASK FFh HERKFFS
03h/83h 5 CJHF 7Fh B L BRI
04h/84h B CJLF COh i T PR B
05h/85h BE LTHFTH 7Fh LMACEE FRREE, MSB
06h/86h 5 LTHFTL FFh LMAEE FRREEE, LSB
07h/87h B LTLFTH 80h LMARE TRE, MSB
08h/88h BB LTLFTL 00h LMARE TBR%E, LSB
09h/89h B CJTO 00h R RERG TS
0Ah/8Ah B CJTH 00h R REHFFE, MSB
0Bh/8Bh 5 CJTL 00h R REEFS, LSB
0Ch AiE LTCBH 00h LMATCRE, FH2
0Dh AiE LTCBM 00h SUATCRE, %1
OEh AiE LTCBL 00h LHATCRE, FH0
OFh R SR 00h MRS F TR

H1F2200h/80h: EEO0E 7755 (CRO)
REOSHREREHER(ADRALRGIME). AEFREBE VTN . FEABERE. SRURRSSTER, M
BRI B RIAE, NTNBREBELHEH,

BXIAME: 00h
FhEsgifa) R/W R/W R/IW R/W R/W R/W R/IW R/W
00h/80h CMODE 1SHOT OCFAULT1 | OCFAULTO CJ FAULT FAULTCLR 50/60Hz

Bit 7 Bit 0

www.maximintegrated.com/cn 18
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MAX31856

BEE. THRiEMER
MR A RS

H1F2800h/80h: FEEEO0E1725(CRO) (45)

iz 2R 5t BA
AR
7 CMODE 0 = EHERX(BIAE)
1= BE1ERER, §100ms FRFRME)— RIESFHITHERR,
BoRiER
- FERERBIAE o
6 1SHOT 1= HEHBERXVETO (EMER) N, BT—RLENAEBEBER, AIZNE1ZE, CSEASEFE
WA, T8, NIRRT EZYERE, E6SERECSTHEBENAL ik, $REHE
A EEGOHZE KR T EEA143ms, ELOHZEEER T EE169ms, ZA B 5350,
) ) IX BB 7 {5 B/ 2 1E JF BG4 B AE I I % 1% B B A4S U B B
54 | OCFAULTINOL | oy ueqypoimfe, %0 7 8540 A0 U8 S F0EA,
| b d o
_'@EHE l%/ﬁlﬁﬁ/w Ek'lr)\{E
3 cJ 1=ZIEAIHEEERN, TN EEERBNEIEEANTN S HEETHFS, ZNMAOTA1H, &
ﬁﬁ“ﬁi&ﬁ%%ﬁ%&qﬂh{%“”E'¥EE’]/91%/E'J“1E HEIFEABERBIBEHTESEANINZTES, 1214%1
B, BE DI E 4555 20ms (B EIE),
AR
O = tERBER, FAULTHHAHENOHEMARTTE ERREEARS. WEXGIENMEL, &
2 FAULT FUTHENES, ERBEXT, NRUEZGEAE2°CHEI(KIAE),
= fER, ERBEHESFESER, fAFAULTE H FO0ME N 8 & E A H R IFf A RA, EE‘T"JE’?(
4# BDEBRMNE1, XBMBEFAULTAME N HEEMNRZRS, BEFENAFNSECER, WRHE
HREAE, JERETHAEXTIHR),
ESZFEUK R /EJ
0=%INE
1 FAULTCLR 1= hERT, BHERESSFEROFNFEHRELL7.0550, MAFAULTAIE, LLESERT, %
NEEW, T2, URMAGELE, TETHEFMAFAULTH HAOHEN, ABILEEHHHL
FAULT# Tﬁf‘ﬁlﬁ%ﬁﬂkﬁﬁuo WA TE RN B 31750,
50Hz/60HZ 18 75 #4617 5k 281k #%
0 = FEFIMH60Hz K H I 5K (BRIAE)
0 S0/60Hz |y _ s mamisoH B & iE R
E BECEANERT B R EE MK MERERX T E X,

www.maximintegrated.com/cn 19
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MAX31856
BEE. THRiEMER
P (B P iRes

F1F2L01h/81h: BB 1HF7F22(CR1)
REISEFREEAGEEEERTEYERNEYEE, MUREENREIBHER,

K INE: 03h
FhiEeRA1a) N/A R/W R/W R/IW R/W R/W R/W R/W
01h/81h Reserved | AVGSEL, | AVGSEL4 AVGSELy | TCTYPE3 | TCTYPE, | TCTYPE1 | TCTYPEg
Bit 7 Bit 0
fir B iR
7 & &
ABBBREZRRIYRR

000 = 1R (BRIAE)

001 = 2R HFH

010 = 4R RFEL

011 = 8T RFERFEL

Ixx = 161 RFERFH

AN R R A IG KSR ET[E] . PRIRIRFS,
B E SR BT (A]

BRERK BNERN T HERER.

= tcony + (CRFEEL -1) x 33.33ms (60Hz#I )
= tcony + (REEEL-1) x 40ms (50HzH %)
BEERT2ENRER.

= tcony + (RHEEH -1) x 16.67ms (BOHz )
= tcony + CRIESL -1) x 20ms (50HzHN 1)

6:4 AVGSEL[2:0]

EEHTERN, FTNERABBEERRFHYERRE,

b EEit]

0000 = BE!

0001 = E&!

0010 = J&!

0011 = KEL(BRIA{E)

0100 = NZ&!

0101 = R&

0110 = S&

0111 =TH

10xx = BEMER, #5 =8, R®IB =8x1.6x217xV|o
11xx = BEHER, #85 = 32, R/D=32x1.6x217 xV|yo
Hip, REATCHEHFBNIMMUTHSE, VINIRBBRAARE,

3:0 TC TYPE[3:0]

www.maximintegrated.com/cn 20
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MAX31856

BIEE. FEEIMER
MR A RS

H1F2502h/82h: HE R ik S 1FEeE (MASK)
WERKSERAFRP 2 EMEAFAULTH L, #REOERNAS BAKIRRSS 7R (O0Fh BB RL, T,
BB EERAS R LA A FAULTH H o

BA1E. FFh
TFiE2Ei51a N/A N/A R/W R/W R/W R/W R/W R/W
CJ High CJ Low TC High TC Low OV/uUV Open
02h/82h Reserved Reserved FAULT FAULT FAULT FAULT FAULT FAULT
Mask Mask Mask Mask Mask Mask
Bit 7 Bit 0
fir &R o
7:6 1RE3 1RE3
CJ Hidh A R R
5 mm:ﬁ%k 0= AR FFEAMRE FREM EN, BEFAULTEH,
1= RAFAULTSE H (BRikE)
J Low i PR R R
4 FAULT Mask | 0= 23 BE T M EIS 38R TR L TES, MAFAULTHH
1 = RAFAULTSE (BN ),
TC Hiah 1B R R
3 Mmjﬂwk 0= ME(EEE FFRAREIBEE EREMN LN, fEFAULTS Ho
1 = RAFAULTSE (B AE),
C Low 1R T R R A
2 FAULT Mok | 0= AAEBRE TREASEAT T RENTH, MAFAULTH H,
1 = RAFAULTSE (BN ),
i o5, 4 FE 41\ B B
1 Owﬂgﬁmro=mWQﬁEﬁxE%#w,mamujmﬁo
1 = BREEFAULTH (B IAE),
BT BRI R
0 Ope&:&“” - BN A BIBFBEEN, MEFAULTH .
1_ﬁﬁmuj?$%wﬁh

www.maximintegrated.com/cn 21
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-—I—.
l:l

MAX31856

. HERMEFMER

O (B T R 5

HF1F2203n/83h: Xif IR EZF 778 (CJHF)
BEERBEEANIZSER, TNAWEESTIZEN, BEMCIERMBRAR, HibkdnE xRiKFAULT
BWH .
2RINE. 7Fh
TEiERE 519 RIW RW R/W R/W R/W RW R/W RW
03h/83h CJHF7 CJHF6 CJHF5 CJHF4 CJHF3 CJHF2 CJHF1 CJHFO
Sign 26 25 24 23 22 21 20
Bit 7 Bit 0
ZF1F8204h/84h; 4im T IRFEZ F8E(CILF)
BEERESAINZEFR, TWAREERTZEN, BBRCITREBEIRASM, AL ExREFAULT
.
2 iA1E. COh
TEiEEE 519 R/W R/W R/W R/W R/W R/W R/W R/W
04h/84h CJLF7 CJLF6 CJLF5 CJLF4 CJLF3 CJLF2 CJLF1 CJLFO
Sign 26 25 24 23 22 21 20
Bit 7 Bit 0

& 1F2505h/85n: L&4HLIRE FIRMFES 785, MSB (LTHFTH)

BARFTREERENMSBEANEZEFE, EMARBBREESTRF

BAL, A (R REBFAULTE H o

5 (05hF006N)BR1EES, B TC L REEIR

BRIAE: 7Fh
FhEeRi1a) RIW R/W RW RW RIW RW RIW RW
05h/85h LTHFTH7 | LTHFTH6 | LTHFTH5 | LTHFTH4 | LTHFTH3 | LTHFTH2 | LTHFTH1 | LTHFTHO
Sign 210 29 28 27 26 25 24
Bit 7 Bit 0
HF7FE206h/86h: ZtE{LiEE EIR&FES 725, LSB (LTHFTL)
BRFURERENLSBENE ZFFE, &M ARABEERSTMFT(05hF06h) REN, K EMTCLEREGEIR
SAL, FELA (IR ARBE K FAULTH L
BRINE: FFh
FhEegI1a) RIW R/W RW RW RIW RW RIW RW
06h/86h LTHFTL? | LTHFTL6 | LTHFTL5 | LTHFTL4 | LTHFTL3 | LTHFTL2 | LTHFTL1 LTHFTLO
23 22 21 20 2-1 22 2-3 24
Bit 7 Bit 0
www.maximintegrated.com/cn 22
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MAX31856

BIEE. FEEIMER

HFER07h/87h: LR E TREMES 785, MSB (LTLFTH)

BRFTRERENMSBEANTZEFFE, EMARBERERTRF

S, FAERR (R KRR FAULTS H o

AR B RE

T (07hF008h) FRIERS, 1 EMTCT BREEIR

ZIAE: 80h
bl R/W RIW R/W RIW RIW R/IW RIW R/IW
07h/87h LTLFTH7 LTLFTH6 LTLFTH5 LTLFTH4 LTLFTH3 LTLFTH2 LTLFTH1 LTLFTHO
Sign 210 29 28 27 26 25 24
Bit 7 Bit 0

& 1F8808h/88h: LR E T IREMES 785, LSB (LTLFTL)
BT P RERENLSBEATZEFR, AMURABBEERTAEFS

AL, AR RERFAULTS H o

(07hF008h)FR1E RS, B TCT REEIR

EXIAE: OOh
FhE=g1AE R/W R/W R/W R/W R/W R/W R/W R/W
08h/88h LTLFTL7 LTLFTL6 LTLFTLS LTLFTL4 LTLFTL3 LTLFTL2 LTLFTL1 LTLFTLO
23 22 21 20 21 22 23 24
Bit 7 Bit0
F1F2509h/8%n: R imBRERBEHFFR(CITO)
FRLHBERNE, ZTFFEA K EEBEESNELNE, ELERES N AL FR 00 E R o
EXIAE: OOh
FhE=g1AE R/W R/W R/W R/W R/W R/W R/W R/W
09h/89h CJTO7 CJTO6 CJTOS CJTO4 CJTO3 CJTO2 CJTO1 CJTOO
Sign 22 21 20 21 22 23 24
Bit 7 Bit0
www.maximintegrated.com/cn 23
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2 77280Ah/8AN:

B & NS iR

R iR EETFRE, MSB (CJTH)
ZEHEREEHEFH(0ANFIOBh) BIMSB, BAFHEEN K SHIME, £
BI04k BT FRENMSB, &

25 A S
RES

e
=

=

[=]

L5 A ML I
BE -~ Yify /m.

MAX31856

FE. wEMEMER
7

MR A RS

RN, ZHFEARE,
fom AN B, XiZEFFENEEIEBDRDYSIHE A

SHE, BELHEBENNN, ZHFFHEAR/EHFEFSE, HTPESKRFNLHERERMSB, EFSAHE, W

REZE, AUSANBEEEERBONEER, B

7E-64°C,
BXIAE: 00h
FiERRIE

0Ah/8Ah

2 75280Bh/8Bh:

BKIAE: 00h
FiERR I

0Bh/8Bh

BKIAE: 00h
FiERR I

0Ch

= H S AL AL

F VR

BETEENERNEREMAE128C, R/IVREHI

A M E
/< Uify /m

R/W R/W R/W R/W R/IW RIW R/W R/IW
CJTH7 CJTH6 CJTH5 CJTH4 CJTH3 CJTH2 CJTH1 CJTHO

Sign 26 25 24 23 22 21 20

Bit 7 Bit 0

W iRBEE 7, LSB (CJTL)

ZEHFRE AT HO0ANFIOBEKLSE, BT ABENENSBIE, &
Heh B4 T HIRE NS H KBS FRHOLSE, &
HBP, HiE

46 SA
RE/~

45 SA ML SH
BE /~ Yify /m

FRNE, ZHFFEHNAE,
iR RN, NiZzFFHNERIEKDRDYSIHER A
ERNE, Z5HFR A R/E5HFE, EhESEHMRmERERNLSB, HESAHE,

R/IW R/W R/IW R/W R/W R/W R R
CJTL7 CJTL6 CJTL5S CJTL4 CJTL3 CJTL2 CJTL1 CJTLO
21 22 23 2-4 25 26 0 0
Bit7 Bit 0
ZF1FER0Ch: &M TCEE, F72 (LTCBH)
R R R R R R R R
LTCBH7 LTCBH6 LTCBH5 LTCBH4 LTCBH3 LTCBH2 LTCBH1 LTCBHO
Sign 210 29 28 27 26 25 24
Bit7 Bit 0

www.maximintegrated.com/cn
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EfFaR0Dh: &ML TCRE

#INE: 00h
FiERRIE

0Dh

I FHFRNPEFY, HbE
EfFaR0Eh: &MNUTCRE,

#INE: 00h
FiERRIE

OEh

I FHFSHRALFT, HbaS

=¥51 (LTCBM)

-—I—.
l:l

MAX31856

SRE. FHiEMER

MR A RS

FfFa=0Fh: #PEREFFR(SR)

FINE: 00h
FiERR I E

OFh

R R R R R R R R
LTCBM7 | LTCBM6 | (TCBM5 | LTcBM4 | LTCBM3 | (TCBM2 | LTcBM1 | LTCBMO
23 22 21 20 21 22 23 24
Bit 7 Bit 0
AT LMUFL MR IR BEEEE,
40 (LTCBL)
R R R R R R R R
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