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Absolute Maximum Ratings

Voo t0 GND oo —0.3V to +4V Operating Temperature Range....................... -50°C to +150°C

SDA, SCL 0 GND ..oooiiiieeeeieee e —0.3V to +4V Storage Temperature Range ...........cccccceeenn. —60°C to +150°C

Continuous Power Dissipation (Multilayer Board, Soldering Temperature (reflow) ..........ccccoevieiiiieniiiiee 260°C
Ta = +70°C, derate 9.7mW/°C above +70°C) ............ 776mW

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 Information

ULTRA-THIN WLP

PACKAGE CODE Z40C0+1

Outline Number 21-100151

Land Pattern Number See App Note 1891
Thermal Resistance, Four-Layer Board:

Junction to Ambient (64) 103

Junction to Case (8,¢) NA

For the latest package outline information and land patterns (footprints), go to www.maximintegrated.com/jp/packages. Note that

a“+”, “#”, or “-” in the package code indicates RoHS status only. Package drawings may show a different suffix character, but the
drawing pertains to the package regardless of RoHS status.

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.

Electrical Characteristics

(Ta=—40°C to +125°C, Vpp = 1.6V to 3.6V, resolution = 10 bits, unless otherwise specified. Limits are 100% tested at T, = 25°C.
Limits over the operating temperature range and relevant supply voltage range are guaranteed by design and characterization.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vpp = 1.6V | -40°C < Tp < +145°C, R
Temperature to 3.6V resolution = 12 bits 1.75 7S c
Measurement Error - -
Vpp = 3.3V | -0°C to +70°C, resolution = 12 bits -1 +1 °C
Selected by Resolution bits D6:D5 in 1.0 c
Configuration register. 8-bit (00) '
Selected by Resolution bits D6:D5 in 05
Temperature Configuration register. 9-bit (01) )
Resolution Selected by Resolution bits D6:D5 in 0.25 oc
Configuration register. 10-bit (10) '
Selected by Resolution bits D6:D5 in 0.0625
Configuration register. 12-bit (11) ’
10-bit (0.25°C) resolution, Vpp = 3V 35 50
Conversion Time 10-bit (0.25°C) resolution, 2.5V < Vpp < 3V 35 70 ms
10-bit (0.25°C) resolution, Vpp < 2.5V 35 150
10-bit (0.25°C) resolution, Vpp = 3V 60
First Conversion - S -
Completed 10-bit (0.25°C) resolution, 2.5V < Vpp < 3V 85 ms
10-bit (0.25°C) resolution, 1.6V < Vpp < 2.5V 180
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Electrical Characteristics (continued)

(Ta=—40°C to +125°C, Vpp = 1.6V to 3.6V, resolution = 10 bits, unless otherwise specified. Limits are 100% tested at T, = 25°C.
Limits over the operating temperature range and relevant supply voltage range are guaranteed by design and characterization.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP  MAX |UNITS

LOGIC (SDA, SCL) DC CHARACTERISTICS

Y, Vpp = 1.6V Vpp x 0.8 3.6 \%
Input High Voltage IH DD DD

ViH Vpp = 3.3V Vpp x 0.7 3.6 \Y

Vpp x

Input Low Voltage VL -0.5 lower than AMR value -0.3 03 \%
Input High Leakage
Cﬂ’rremg 9 | Vin=Vop 1 +0.005 +1 uA
Input Low Leakage _ )
Current L VN =0V 1 +0.005 +1 MA
Input Capacitance CiN 5 pF
Output High Leakage _
Current VouTt = VbD +0.005 1 MA
AC ELECTRICAL CHARACTERISTICS
Serial Clock fscL | Timeout disabled. 50 1™ Hz
Frequency
Serial Clock fscL Timeout enabled. 20 ™ Hz
Frequency
Bus Free Time
Between START and tBUF 0.5 us
STOP Conditions
START Condition
Hold Time tHD:STA 0.26 WS
STOP Condition o 0
Setup Time tsu:sTo | 90% of SCL to 10% of SDA 0.26 us
Clock Low Period tLow 0.5 VIS
Clock High Period tHIGH 0.26 us
START Condition N 0
Setup Time tsu:sTa | 90% of SCL to 90% of SDA 0.26 VIS
Data Setup Time tsu:paT | 10% of SDA to 10% of SCL 50 ns
Data In Hold Time tHD:DAT | 10% of SCL to 10% of SDA 0 us
Minimum Receive t (Note 1) 20 + ns
SCL/SDA Rise Time R EEE— 0.1CB
Maximum Receive
SCL/SDA Rise Time R |(Note ) 120 ns
Minimum Receive ¢ (Note 1) 20 + ns
SCL/SDA Fall Time ¥ — 0.1CB
Maximum Receive
SCL/SDA Rise Time tF (Note 1) 120 ns
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Electrical Characteristics (continued)

(Ta=—40°C to +125°C, Vpp = 1.6V to 3.6V, resolution = 10 bits, unless otherwise specified. Limits are 100% tested at T, = 25°C.
Limits over the operating temperature range and relevant supply voltage range are guaranteed by design and characterization.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
20 x

Note 1 (Vpp/5.5V) 150
Transmit SDA Fall ¢ Ve 2 1.8V, Note 1 20 x 120 ns
Time F DD = 1.6V. Note 1. (Vpp/5.5)

Bus capacitance = 550pF. Vpp = 2.4V 20x 120

P PF- VDD = 2. (Vbp/5.5V)

SCL Time Low for
Reset of Serial trimeouT | Note 2 14 55 ms
Interface
Power Supply
Operating Supply
Voltage Range 16 3.6 v
Conversion Power Active temperature conversions, 12C inactive 80 150 MA
Supply Current

I2C inactive, 0.25 conversions/s, 10-bit (0.25°C) 11
Average Power resolution ' uA
Supply Current 12C inactive, 4 conversions/s, 10-bit (0.25°C) 0.8 ”

resolution ’

In Standby and between conversions, 12C bus 05 3 A
Standby Supply inactive, bus timeout disabled. ' H
Current In Standby and between conversions, 12C bus 07 35 uA

inactive, bus timeout enabled.

Note 1: C; = total capacitance of one bus line in pF. Tested with Cgz = 400pF.
Note 2: Holding the SCL line low for a time greater than t;y=our Causes the devices to reset SDA to the idle state of the serial bus
communication (SDA released).
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(Ta = +25°C, Vpp = 1.6V to 3.6V, resolution = 10 bits, unless otherwise specified.)

SUPPLY CURRENT vs. TEMPERATURE

(SHUTDOWN MODE WITH TIMEOUT ENABLED)
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SUPPLY CURRENT vs. TEMPERATURE
(SHUTDOWN MODE WITH TIMEOUT DISABLED)
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AVERAGE SUPPLY CURRENT
vs. TEMPERATURE
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TEMPERATURE ERROR OVER SUPPLY VOLTAGE
(NO AVERAGING)

TEMPERATURE = +45°C

tocO!

=Vpp =25V, StDev=0072 _|
Vop = +3:3V, StDev=0.045
mVpp = 36V, StDev=0041

RESOLUTION =12 bits -

NUMBER OF OCCURRENCES
©
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TEMPERATURE ERROR (°C)

Maxim Integrated | 5


http://www.maximintegrated.com/jp

MAX31875 EBALCRE LYY —
(WLP/tyr— I Ti2ft)

INVTEE
TOP VIEW
MAX31875
* Voo E;L\Ip
fay (m)
(’é;\) | /éz‘\\
SDA scL
WLP
(BUMPS ON BOTTOM)
N> 75REA
inFES E4 SitER
A1 Voo EOEREEAN, 100nFOIYF>H%EBNTGNDIC/NA/SALET,
A2 GND 7IVR
ST F— G AHISA VoA —F > RLA Vo SDAEZ LT v HEFICEE UE T Voo
B1 SDA MNENEEEELD BHENE . SDAIE. 0~3.6VOTILF v T EBECKLTEAE—5Y
ZUTHEDEY,
scL SYFPIL-F—5 70T Ao SCLEFILT v FHEFICEERE L E T Voo NEEEE &
B2 DHIELE, SCLIZ. 0~3.6VDOFINT Y TEBEICH L TEA Y E—F VRICRDET,

www.maximintegrated.com/jp Maxim Integrated | 6


http://www.maximintegrated.com/jp

MAX31875

EE

mELVHY— MAX31875Ci\/mF‘F€’ HIEL.FDT—4%
TIZIER }ﬁabi?olzCide)Zﬁ’t/'JT}b %
=T T1 Rl A:’O\Z{?ﬁ’f*%’\wjﬁﬁtlh‘ﬂ Iciab %
FIZEDRCOAV Y REAWSE T ERAID  ZD1th
DEMERFIEERETEXILREL Y AYDFHEHEUFI. 5t
UNETI2FTRIEREICENH Q’C%ﬁﬁéhiﬁk
BELYZYE GHUBEDSETHRIC. FifcRRERED

DICEFEINZET,

RPCHDINRAVT—T AR
EERNRLCRED2RR I ITIL- AT —T A AR
BELYRINSRET—FE5HAND BRL Y AT EDME
%Uﬁﬂlﬁ v |\0)DJL.||:EI L// AHZELET BT, DA VT —
T A AEGEBIRAIBER/INZ - A LT 7 & IRABEAR/N
Ty ke I7— Frv7 (PEC)RE . B#7GSMBuUsHEEEIC
WL TWETD,
BEDNIIYID 3003 2/ NOEAHEFTH U THEMR
SNTWETL,PECH A R—TILICIRBE /A bV DIBIN
SINFETLIODRWNIVTF I vEHADIETHERELE
B TV I IEEICSTART (S) £ THED . Z
DEICAL—T - FRLAEEAH /FHLUEY AR EE
a_o

KEHPCREL Y —
(WLP/ Qv — I TR H)

2INA RDEAMN ST I 3 E Y RAINSTART R4
ZHR U MAX31875MD AL —7 - PRLAZEZEEL. W
TEAHEY RN EXRETERENSKRENDETI . MAX31875
I ACK(A)EY RTACK(FZO /Uy I) L NAYIE T —
Tyh LY ZRYZEZEEL HFEWVWTMAX3T18750 55D
ACKZEEULEIT RIC.NRYIE.2DDFT—% )\ K
HEEEZAH MAX318751FFNZNACKLET, YRS
[E.STOP(P)&4Z2ERMUTh oIy ERTUE
T (HEBUEBAN) KDZLDNA M ZEZADE I
LIYZRIMNEEZINFET (PRI 41 NDEAHDIG
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—>| «— tHD:STA __‘ }'m
o~ ﬁk
B )\

|«—— tsu:STA —
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REPEATED

START

1. [2C/SMBus®% 13> ¥

DIRECTION | M—$S M-S M-S | S—M M-S

S—M M-S S—M M-S S—M | M-S

BITS 1 7 1 1 8

1 8 1 8 1 1

CONTENT S [SLAVE ADDRESS WR A | REGISTER SELECT

DATA HIGH A DATALOW

2. MAX31875~\D2/\1 h&EiAH

DIRECTION | M—S M-8 M-S [S—M M-S S—M

M-S S—M M-S SoM M-S S—M | M-S

BITS 1 7 1 1 8 1

8 1 8 1 8 1 1

CONTENT S | SLAVE ADDRESS WR A | REGISTER SELECT

DATA HIGH A DATA LOW A PEC BYTE

X 3. PEC/\1 ~ZFWMAX31875 D2/ hEAH
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REGISTER ADDRESS NUMBER OF POR STATE POR STATE
NAME (HEX) BYTES (HEX) (°C) READ/WRITE
Temperature 00h 2 0000h 0 RO
Configuration 01h 2 0040h n/a R/W
THYST 02h 2 4B00h 75 R/W
Tos 03h 2 5000h 80 R/W
#x3. RELIRYDESR
UPPER BYTE LOWER BYTE COMMENT
D15 | D14 | D13 | D12 | D11 |D10| D9 | D8 | D7 D6 D5 D4 D3 D2 | D1 | DO
Sign | 128°C | 64°C | 32°C | 16°C | 8°C |4°C | 2°C | 1°C | 0.5°C | 0.25°C | 0.125°C | 0.0625°C| 0 | 0 | O E;Lerrr;d;d
H o o o o o o o o o o o Normal
Sign | 64°C | 32°C | 16°C | 8°C | 4°C |2°C | 1°C | 0.5°C | 0.25°C | 0.125°C | 0.0625°C 0 o|jo0|o0 Format
KA. BRLIRATIDES
D15 D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Over Temp Fault Comp/ | Shut Data . Time- Conversion | One-
Status X X Queue X Int Down | Format Resolution out PEC Rate Shot
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MAX31875 BEBALCRELVY—
(WLP/ ¢y r— 3 TR 4t)
NE
PART NUMBER TEMPERATURE RANGE PINS-PACKAGE SLAVE ADDRESS
MAX31875R0TZS+ -50°C to +150°C 4 WLP 1001000
MAX31875R0TZS+T -50°C to +150°C 4 WLP 1001000
MAX31875R1TZS+ -50°C to +150°C 4 WLP 1001001
MAX31875R1TZS+T -50°C to +150°C 4 WLP 1001001
MAX31875R2TZS+ -50°C to +150°C 4 WLP 1001010
MAX31875R2TZS+T -50°C to +150°C 4 WLP 1001010
MAX31875R3TZS+ -50°C to +150°C 4 WLP 1001011
MAX31875R3TZS+T -50°C to +150°C 4 WLP 1001011
MAX31875R4TZS+ -50°C to +150°C 4 WLP 1001100
MAX31875R4TZS+T -50°C to +150°C 4 WLP 1001100
MAX31875R5TZS+ -50°C to +150°C 4 WLP 1001101
MAX31875R5TZS+T -50°C to +150°C 4 WLP 1001101
MAX31875R6TZS+ -50°C to +150°C 4 WLP 1001110
MAX31875R6TZS+T -50°C to +150°C 4 WLP 1001110
MAX31875R7TZS+ -50°C to +150°C 4 WLP 1001111
MAX31875R7TZS+T -50°C to +150°C 4 WLP 1001111

+338 (Pb) 7U— /RoHSHEM/ (I —2 2R UK T,

T=7—"7&Y—)l,
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