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ABSOLUTE MAXIMUM RATINGS

Supply Voltage Range (Vcc to GND)......coeee. -0.3V to +4.0V Operating Temperature Range............cccc.oo.... -40°C to +125°C
All Other Pins.....cooiiiiiii -0.3V to (Vcc + 0.3V) Junction Temperature ... +150°C
Continuous Power Dissipation (Ta = +70°C) Storage Temperature Range -65°C to +150°C

SO (derate 5.9mW/°C above +70°C)......ccccccovvenen. 470.6mW Lead Temperature (soldering, 10S) ........cccccoviviiiiiieinenns +300°C
ESD Protection (All Pins, Human Body Modéel)............. +2000KkV Soldering Temperature (reflow) ........cccoviiiiiiiiiiiiinns +260°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)

SO
Junction-to-Ambient Thermal Resistance (8JA) ........ 170°C/W
Junction-to-Case Thermal Resistance (6JC)............... 40°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 china.maxim-ic.com/thermal-tutorial.

RECOMMENDED OPERATING CONDITIONS*

(Ta = -40°C to +125°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Power-Supply Voltage Ve (Note 2) 3.0 3.3 3.6 Vv
Input Logic O ViL -0.3 +0.8 \
Input Logic 1 VIH 2.1 V%%+ vV

DC ELECTRICAL CHARACTERISTICS*
(8.0V<Vce <£3.6Y, Ta = -40°C to +125°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Power-Supply Current Icc 900 1500 pA
Thermocouple Input Bias Current ;Aerzmjgucptlz ;Li?;c 100mV across the -100 +100 nA
Power-Supply Rejection -0.3 °CINV
?E;ﬁ;ﬁg Reset Voltage VpoR (Note 3) 2 25 V
Ei)/\g/teerr-eos?s Reset Voltage 0.2 vV
Output High Voltage VoH louT = -1.6mA V(C)a i %
Output Low Voltage VoL loyt = 1.6mA 0.4 \Y
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THERMAL CHARACTERISTICS*

(8.0V <Vce <£3.6Y, Ta = -40°C to +125°C, unless otherwise noted.) (Note 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

TTHERMOCOUPLE = -200°C to +700°C, 2 42
MAX31855K Thermocouple Ta = -20°C to +85°C (Note 3)
Temperature Gain and Offset TTHERMOCOUPLE = +700°C to +1350°C, ” w4 oc
Error (41.276uV/°C nominal Ta = -20°C to +85°C (Note 3)
sensitivity) (Note 4) TTHERMOCOUPLE = -200°C to +1350°C, © 6

Ta = -40°C to +125°C (Note 3)
MAX31855J Thermocouple TTHERMOCOUPLE = -40°C to +750°C, 2 o
Temperature Gain and Offset Ta = -20°C to +85°C (Note 3) .

o ; C

Error. (.5.7'953UV/ C nominal TTHERMOCOUPLE = -40°C to +750°C, 4 o
sensitivity) (Note 4) Tp = -40°C to +125°C (Note 3)

TTHERMOCOUPLE = -200°C to +700°C, D) )
MAX31855N Thermocouple Ta = -20°C to +85°C (Note 3)
Temperature Gain and Offset TTHERMOCOUPLE = +700°C to +1300°C, - w4 o
Error (36.256pV/°C nominal Ta =-20°C to +85°C (Note 3)
SenSItIVIty) (NOte 4) TTHERMOCOUPLE = -200°C to +1300°C, " +6

Ta = -40°C to +125°C (Note 3)
MAX31855T Thermocouple TTHERMOCOUPLE = -250°C to +400°C, 2 42
Temperature Gain and Offset Ta =-20°C to +85°C (Note 3) e
Error. (5?.18pV/°C nominal TTHERMOCOUPLE = -250°C to +400°C, . .
sensitivity) (Note 4) Ta = -40°C to +125°C (Note 3)

TTHERMOCOUPLE = -40°C to +700°C, 2 W
MAX31855E Thermocouple Ta = -20°C to +85°C (Note 3)
Temperature Gain and Offset TTHERMOCOUPLE = +700°C to +900°C, 3 +3 oc
Error (76.373uV/°C nominal Ta = -20°C to +85°C (Note 3)
sensitivity) (Note 4) TTHERMOGOUPLE = -40°C to +900°C, 5 5

Ta = -40°C to +125°C (Note 3)
Thermopouple Temperature Data 025 oc
Resolution
Internal Cold-Junction Ta =-20°C to +85°C (Note 3) -2 +2 oC
Temperature Error Ta = -40°C to +125°C (Note 3) -3 +3
CoId—Ju.ncUon Temperature Data T = -40°C to +125°C 0.0625 oc
Resolution
Temperature Conversion Time
(Thermocouple, Cold Junction, tconv (Note 5) 70 100 ms
Fault Detection)
Thermocouple Conversion
Power-Up Time tconv_pu | (Note 6) 200 ms

Maxim Integrated
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SERIAL-INTERFACE TIMING CHARACTERISTICS*

(See Figure 1 and Figure 2.)

MAX31855

mADME LR 2 8 HH A R ER

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Leakage Current [LEAK (Note 7) -1 +1 HA
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 200 ns
CS Fall to SCK Rise tcss 100 ns
SCK to CS Hold 100 ns
CS Fall to Output Enable tov 100 ns
CS Rise to Output Disable TR 40 ns
SCK Fall to Output Data Valid Do 40 ns
CS Inactive Time (Note 3) 200 ns

Note 2: All voltages are referenced to GND. Currents entering the IC are specified positive, and currents exiting the IC are negative.
Note 3: Guaranteed by design; not production tested.

Note 4: Not including cold-junction temperature error or thermocouple nonlinearity.

Note 5: Specification is 100% tested at Ta = +25°C. Specification limits over temperature (TA = TMIN to TmMAX) are guaranteed by

design and characterization; not production tested.

Note 6: Because the thermocouple temperature conversions begin at VPOR, depending on Vcc slew rates, the first thermocouple
temperature conversion may not produce an accurate result. Therefore, the tcoNv_PU specification is required after Vcc is

greater than VCCMIN to guarantee a valid thermocouple temperature conversion result.

Note 7: For all pins except T+ and T- (see the Thermocouple Input Bias Current parameter in the DC Electrical Characteristics

table).
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(Vcc = +3.3V, Ta = +25°C, unless otherwise noted.)
INTERNAL TEMPERATURE SENSOR
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HNR BB LSINNEFIRE,

BROBEREFRANEUNREEZH, FTEMIARDIE
Rium(BHREEE)S0CEFSEEHNER, WFKER

R R ES| LEEMRRREE

BB, BERBRANPV/CHRERL, RUTEMR
RIE LA RBE.

VOUT = (41.276uV/°C) x (TR - TAMB)

R, VouTHHRBEEHEBEEWY), TRAZHEAEBLEE
(C), TAMBABHEE(C),
HEXANABEXARUNELER, BERFE, *
=, MAX318oh R EREEMBEZ B AL M XER, BT
EREEHEN—TEHNIELM, EYS4HEEETTE
HEIE,

RIHFME
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A-55°CE+125°C, #imBEE N, B3¢ ma LN
FimHREEE,

COLD-JUNCTION
TYPE T- WIRE T+ WIRE TEMP RANGE (°C) SENSITIVITY (uV/°C) SENSITIVITY (uV/°C)
(0°C TO +70°C)

41.276

K Alumel Chromel -200 to +1350 (0°C to +1000°C) 40.73
57.953

J Constantan Iron -40 to +750 (0°C 10 +750°C) 52.136
s : . 36.256

N Nisil Nicrosil -200 to + 1300 (0°C to +1000°C) 27171
. Platinum/ . 9.587

S Rhodium Platinum #5010 +1600 (0°C to +1000°C) 6.181

T Constantan Copper -250 to +400 52.18 41.56

PP (0°C to +400°C) '

76.373

E Constantan Chromel -40 to +900 (0°C to +1000°C) 44123
" Platinum/ . 10.506

R Rhodium Platinum -50to +1770 (0°C to +1000°C) 6.158

EBERL
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MAX31855

M (B E M H B

14-BIT THERMOCOUPLE RES FAULT | 12-BIT INTERNAL TEMPERATURE RES SCV | scG oc
TEMPERATURE DATA BIT DATA BIT BIT BIT
BIT D31 D30 D18 D17 D16 D15 D14 D4 D3 D2 D1 DO
MSB N N 1=
) MSB 210 LSB 22 1= ) LSB 24 Short | Short
VALUE | Sign Reserved Sign 26 Reserved Open
(1024°C) (0.25°C) Fault (0.0625°C) to to o
(64°C) Circuit
Voo GND
AY =1 LR
3. fFh#ssA S —i% AA
BIT NAME DESCRIPTION
14-Bit Thermocouple . ) . .
D[31:18] These bits contain the signed 14-bit thermocouple temperature value. See Table 4.
Temperature Data B
D17 Reserved This bit always reads 0.
This bit reads at 1 when any of the SCV, SCG, or OC faults are active. Default value
D16 Fault :
is 0.
12-Bit Internal Temperature | These bits contain the signed 12-bit value of the reference junction temperature.
D[15:4]
Data See Table 5.
D3 Reserved This bit always reads 0.
D2 SCV Fault This bit is a 1 when the thermocouple is short-circuited to V. Default value is 0.
D1 SCG Fault This bit is a 1 when the thermocouple is short-circuited to GND. Default value is 0.
DO OC Fault This bit is a 1 when the thermocouple is open (no connections). Default value is 0.

4. AEEEREHERK

®5. S imin EHEER

TEMPERATURE DIGITAL OUTPUT TEMPERATURE DIGITAL OUTPUT
(°C) (D[31:18]) (°C) (D[15:4])
+1600.00 0110 0100 0000 00 +127.0000 0111 1111 0000
+1000.00 0011 1110 1000 00 +100.5625 0110 0100 1001
+100.75 0000 0110 0100 11 +25.0000 0001 1001 0000
+25.00 0000 0001 1001 00 0.0000 0000 0000 0000
0.00 0000 0000 0000 00 -0.0625 1111 1111 1111
-0.25 1111 1111 1111 11 -1.0000 1111 1111 0000
-1.00 1111 1111 1111 00 -20.0000 1110 1100 0000
-250.00 1111 0000 0110 00 -55.0000 1100 1001 0000
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PART THERMOCOUPLE TYPE MEASURED TEMP RANGE PIN-PACKAGE
MAX31855KASA+ K -200°C to +1350°C 8 SO
MAX31855KASA+T K -200°C to +1350°C 8 SO
MAX31855JASA+ J -40°C to +750°C 8 SO
MAX31855JASA+T J -40°C to +750°C 8 SO
MAX31855NASA+ N -200°C to + 1300°C 8 SO
MAX31855NASA+T N -200°C to + 1300°C 8 SO
MAX31855SASA+* S +50°C to +1600°C 8 SO
MAX31855SASA+T* S +50°C to +1600°C 8 SO
MAX31855TASA+ T -250°C to +400°C 8 SO
MAX31855TASA+T T -250°C to +400°C 8 SO
MAX31855EASA+ E -40°C to +900°C 8 SO
MAX31855EASA+T E -40°C to +900°C 8 SO
MAX31855RASA+* R -50°C to +1770°C 8 SO
MAX31855RASA+T* R -50°C to +1770°C 8 SO
E: EBUHY T THEE-40CE+125CEEEHR,
+ R R PD)/FFERoHSFRERIH F
T= %85,
R — R ERIER R T,
FHEEL
MEHIENE EEENESHBOMER ), B&#Hchina.maxim-ic.com/packages, EFE, HERBIH “+" . “#" ; =" K

TROHSIKZS . HERBEPTHBETRANERTH, EHREASHEER, SRHSKELX,

HEXE HIRmD HEERS RETRES
8 SO S8+4 21-0041 90-0096
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