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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Vpp Relative to GND.............. -0.3V to +6.0V Operating Junction Temperature Range ......... -55°C to +125°C
Voltage Range on Any Other Pin Relative to GND...-0.3V to +6.0V Storage Temperature Range...........cccoovenrnne. -55°C to +125°C
Continuous Power Dissipation (TA = +70°C) Lead Temperature (soldering, 10s) +300°C

UMAX (derate 4.5mW/°C above +70°C)........c.ccvene. 362mW Soldering Temperature (reflow) ............. +260°C
EEPROM Programming Temperature Range . ...-40°C to +85°C

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.

RECOMMENDED OPERATING CHARACTERISTICS

(Ty = -55°C to +125°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage VDD (Note 1) 1.7 3.7 v
Input Logic-High VIH (Note 1) 0.7 x VDD VbD + 0.3 \
Input Logic-Low ViL (Note 1) -0.3 0.3 x VDD vV

DC ELECTRICAL CHARACTERISTICS
(Vbp = 1.7V to 3.7V, Ty = -55°C to +125°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

-40°C to +85°C +2.0

MAX31722 Thermometer Error TERR °C
-55°C to +125°C +3.0
0°C to +70°C +0.5

MAX31723 Thermometer Error TERR °C
-55°C to +125°C +2.0

Resolution 9 12 Bits
9-bit conversions 25

Conversion Time tCONVT 1O_b{t converSfons °0 ms
11-bit conversions 100
12-bit conversions 200

Logic 0 Output (SDO, TOUT) VoL (Note 2) 0.4 %

Logic 1 Output (SDO) VoH | (Note 3) Vga - v

Leakage Current IL -1 +1 PA
Active temperature conversions (Note 4) 1150
Communication only 100

Active Current Icc EEPROM writes (-40°C to +85°C) 1150 uA
EEPROM writes during active temperature 1200
conversions (-40°C to +85°C)

Shutdown Current Icci 2 pA
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AC ELECTRICAL CHARACTERISTICS: 3-WIRE INTERFACE
(Vbp = 1.7V t0 3.7V, Ty = -55°C to +125°C, unless otherwise noted.) (Figures 1, 2)

HF

B R RS,
wBSPI/3%Z 7O

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Data to SCLK Setup tDC (Notes 5, 6) 35 ns
SCLK to Data Hold tCDH (Notes 5, 6) 35 ns
SCLK to Data Valid tcDhD (Notes 5, 6, 7) 80 ns
SCLK Low Time tcL (Note 6) 100 ns
SCLK High Time tCcH (Note 6) 100 ns
SCLK Frequency tCLK (Note 6) DC 5.0 MHz
SCLK Rise and Fall iR, tF 200 ns
CE to SCLK Setup tcc (Note 6) 400 ns
SCLK to CE Hold tCCH (Note 6) 100 ns
CE Inactive Time tCWH (Note 6) 400 ns
CE to Output High-Z tchz (Notes 5, 6) 40 ns
SCLK to Output High-Z tccz (Notes 5, 6) 40 ns
AC ELECTRICAL CHARACTERISTICS: SPI INTERFACE
(Vbb = 1.7V 10 3.7V, Ty = -55°C to +125°C, unless otherwise noted.) (Figures 3, 4)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Data to SCLK Setup tDC (Notes 5, 6) 35 ns
SCLK to Data Hold tCDH (Notes 5, 6) 35 ns
SCLK to Data Valid tcbD (Notes 5, 6, 7) 80 ns
SCLK Low Time tCcL (Note 6) 100 ns
SCLK High Time tCH (Note 6) 100 ns
SCLK Frequency tCLK (Note 6) DC 5.0 MHz
SCLK Rise and Fall iR, tF 200 ns
CE to SCLK Setup tcc (Note 6) 400 ns
SCLK to CE Hold tCCH (Note 6) 100 ns
CE Inactive Time tCWH (Note 6) 400 ns
CE to Output High-Z tcbz (Notes 5, 6) 40 ns
AC ELECTRICAL CHARACTERISTICS: EEPROM
(Vbp = 1.7V to 3.7V, Ty = -55°C to +125°C, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
EEPROM Write Cycle Time tWR -40°C to +85°C (Note 8) 15 ms
EEPROM Write Endurance Nepwr |22 C = Ta = +857C (Note 8) 20.000 Cycles
Ta = +25°C (Note 8) 80,000

Note 1: All voltages are referenced to ground. Currents entering the IC are specified positive, and currents exiting the IC are negative.
Note 2: Logic 0 voltages are specified at a sink current of 3mA.
Note 3: Logic 1 voltages are specified at a source current of TmA.
Note 4: Icc specified with SCLK = Vpp and CE = GND.

Note 5: Measured at V|4 = 0.7V x Vpp or ViL = 0.3 x Vpp and 10ms maximum rise and fall times.

Note 6: Measured with 50pF load.

Note 7: Measured at VoH = 0.7 x VDD or VoL = 0.3 x VpD. Measured from the 50% point of SCLK to the VoH minimum of SDO.
Note 8: Vpp must be > 2.0V during EEPROM write cycles.
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NOTE: SCLK CAN BE EITHER POLARITY, TIMING SHOWN FOR CPOL =1.
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BT (514
(Ta = +25°C, unless otherwise noted.)
TEMPERATURE CONVERSION ACTIVE STANDBY SUPPLY CURRENT
SUPPLY CURRENT vs. TEMPERATURE vs. TEMPERATURE
1200 ‘ ‘ = 14 g
1000 Vpp =37V /2 12 Vo3 :
/5/ = =3 =
/// |1 1.0
800 = \/
= /j/ L < 08
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MWE @ E
BHENROY RSN EEERBEEHTRFTER, B
RAFLEBEENEFANEEE, THEBEESEE A-55°C

E4+126°C, BHLBNAFPTHXMER, LHE, #F
HoBTESERRARERERRN, ELRFHREXT,
BUHESUHERE, AEFTERGFHERESHFRP,
HFei~01h (LSB)FI02h (MSB), BT EEHMESS
BT, INEREESHER A MEAHTHER, R
BSPIS3&EOFELEREN, TEHMREE, B2,

LERESESETAETEEERE RN, CEAMEHR,
BREBMERAT, RERITXREESR, REREEX
MR, FEEGFRERESTFSES, ZHEREXTER

AT ESREB, * T LHEUTEXIRENFHAES,
BN REL .

BEERSPRERTREQ. 10 11501261), RIMNKRE A9
L, 5ZHEXNENRE S PEAF0.5°C. 0.25°C. 0.125°C
50.0625°C, FRERZ T, BE R Z#HH AL
RNEREERESTERD, Bl RE N EEFFH01N
(LSB), #A/502h (MSB), Ti@idSPIs34 # 05 MEiZE B,
KIS ABMEEIESINEENBHER, RIBRIESH
BEEBAI2MN DR, WRBHEEE ARSI PIREN, X
NEEE, FEBESHFEDSTEE, SPHEEERMSB
7R, 3%LBENLSBER, REFTFHRHNMSBEEAFS
(S, REEHTEE,

s | o2 | 25 | o4 | 28 | 22 | ot [ 20 02h
MSB (UNITS = °C) LSB
o1 | 22 | 238 | 24 | o | o | o | o 01h

&5, BE. TH/GHfUTLOWET:ﬁ%%EC

F1 12U R BE/EEXR
TEMPERATURE DIGITAL OUTPUT DIGITAL OUTPUT
(°C) (BINARY) (HEX)
+125 0111 1101 0000 0000 7D00
+25.0625 0001 1001 0001 0000 1910
+10.125 0000 1010 0010 0000 0A20
+0.5 0000 0000 1000 0000 0080
0 0000 0000 0000 0000 0000
-0.5 1111 1111 1000 0000 FF80
-10.125 1111 0101 1110 0000 F5EO
-25.0625 1110 0110 1111 0000 EGFO
-55 1100 1001 0000 0000 C900
8 M AXIM
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KE

READ WRITE LB RN L WK SRR B/MRSF SR, FIASPIS
ADDRESS ADDRESS | ACTIVE REGISTER SLBEED, BURAMNFFENEONTBI, B
EMMBIRE, R2FTRASBHTES NI,
(HEX) (HEX)
00 80 Configuration/Status FEE/ K FFmRE
01 No access Temperature LSB TR F AR BORS FFSE, B EE A#itoon,
02 No access Temperature MSB 5 T%Tlﬁﬁ F iﬂgii]:80£o % EE Egﬂ B/RS %ﬁ%ﬁ i) &_?E i,
03 83 ThiGH LSB SPIE{E AMSBZERI, 3&BIEALSBER, RIFFAFAHF
FRNER, R T BN, FRERESHNET RS,
04 84 THIGH MSB . o S S s
05 85 TLOW LSB %4*E?ER1$DRO1TLE/\]]«£§5 EX?&?;&EVI—E{]ﬁ;ﬁzo ﬂﬂ
6 o TLow MSB ZHETHHRSIR, HFERF BT E 2 FFE —E
BITF XK, B IXRIFIROH# TR S BE, XWA
AEZKAE, ZHRL,
R3. BE/MRESF TR
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
| 0 MEMW [ NvB iSHOT | ™™ | R1 | RO sD
BIT 7 This bit is always a value of 0.
MEMW: Memory write bit. Power-up state = 0. The user has read/write access to the MEMW bit, which is
stored in the voltage memory.
0 = A write of the configuration/status register is stored in RAM memory.
BIT 6 1 = A write of the configuration/status register is stored in EEPROM.
Note: The status of this bit is ignored if a EEPROM write occurs to the other nonvolatile registers, THIGH and
TLow. The nonvolatile bits of the configuration/status register are written if a EEPROM write cycle occurs to the
THIGH and TLow registers.
NVB: Nonvolatile memory busy flag. Power-up state = 0 and is stored in volatile memory.
BIT 5 0 = Indicates that the nonvolatile memory is not busy.
1 = Indicates there is a write to a EEPROM memory cell in progress.
1SHOT: One-shot temperature conversion bit. Power-up state = 0 and is stored in volatile memory.
0 = Disables 1SHOT mode.
1 =If the SD bit is 1 (continuous temperature conversions are not taking place), a 1 written to the 1SHOT bit
BIT 4 causes the devices to perform one temperature conversion and store the results in the temperature register at
addresses 01h (LSB) and 02h (MSB). The bit clears itself to O upon completion of the temperature conversion.
The user has read/write access to the 1SHOT bit, although writes to this bit are ignored if the SD bitis a 0
(continuous conversion mode).
TM: Thermostat operating mode. Factory power-up state = 0. The user has read/write access to the TM bit,
BIT 3 which is stored in nonvolatile memory.
0 = The thermostat output is in comparator mode.
1 = The thermostat output is in interrupt mode.

10
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7R BT AR BT RS,
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=1 AWERY
3. BE/MESFFRAAUAE)

BIT 2 R1: Thermostat resolution bit 1. Factory power-up state = 0 and is stored in nonvolatile memory. Sets the
conversion resolution (see Table 4).

BIT 1 RO: Thermostat resolution bit 0. Factory power-up state = 0 and is stored in nonvolatile memory. Sets the
conversion resolution (see Table 4).
SD: Factory power-up state = 1. The user has read/write access to the SD bit, which is stored in nonvolatile
memory.

BITO 0 = The devices continuously perform temperature conversions and store the last completed result in the
temperature register.
1 = The conversion in progress is completed and stored, and then the devices revert to a low-power shutdown
mode. The communication port remains active.

R4 BEWTSHRRE

R1 | RO THERMOMETER MAX CONVERSION
RESOLUTION (BITS) TIME (ms)
0 0 9 25
0 1 10 50
1 0 11 100
1 1 12 200
FiTHEO

BUHRBGREMAERMRTEORXZBHTERE, F4
URASPIEOF3LEORTEE, EHANEDFEH
SERMODES3| ik E . SERMODE®ZE #ZEVpphy, EHESPI
W15, SERMODEZEEEME, HHEILBIE,

FITINZEEL(SPI)
SPIZ2—# A TH U FIBIEF ME B L 2%, ¥SERMODE
E#EEVpp, EESPIER B TEE, SPHEFHEM\%]M
SDO (B fr8EfA ). SDI (BTEIERAN). CE (&
FISCLK (R 478S%h), SPIR A, 2849 M4, vﬁ?&%ﬂ
BATIRGIEE, SDIFISDON 72 28 # 89 S T EIEH AT
WS, CEmANBTFEaMLEEELE, SCLKBF
[ 4 F #2128 (R H 283 FOM B 4R (IC) Z B M B £ o

BTRENSCLK B MRt es =4, RBCEASBEENAN
WU FEIEE G ESPIR & FE—R4HE, 2N AEH
B EELEMEHISTERBENMLUNNRMY, B4R
F-—MEEf. CEXAEUN, BIERHESCLK, HE
e N EBEE, A, JUXFE—SCLKR M, &
R ERE R EPIFEmAEIRSD!), WS IB YRR
E(SDO) (ZWFREFET), 14z:$ﬁuﬂ’]ﬁ S139F — B fh Rk
o HHEFIBEEALIR/A\ L — A 1EH, MSBTER,

5. TheE
MODE CE SCLK SDI SDO
Disable reset Low Input disabled Input disabled High impedance
Write High CPOL = 17, SCLK rising Data bit latch High impedance
9 CPOL = 0, SCLK falling gnimp
. CPOL = 1, SCLK falling o
Read High — X Next data bit shift*
CPOL = 0, SCLK rising

i CPHAMIRMEMITIRE S,

*CPOL A BYEp1R 1 (L, TR ) 88 B ) F e e Pt TR B
**BEIRIERE], HES{uEIEEEIFZ R, SDORMFEMEE,

MAXIN
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CPOL=1

CE

| SHIFT £ INTERNAL STROBE

SCLK

CPOL=0

L L

CE

SCLK

| SHIFT £ INTERNAL STROBE

L]

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

7. HBiTE R IE20 B ) 88 B 4R M (CPOL) 89T 8

HEHEFOELHEF 77

3t R0 B4R 5 BN\ & 17 BB B A (SDNFO S 88 17 53R
%4 (SDO)EY, MSBERT, (EMIfEH%BEA MU T F 5
FEANSIRRBE, FOR—DXSVEETT, R
B, MSDOHHi¥iiE, SN, BIBWAZSDI, CER
HABEEE, AANE—NFHRAWUFH, ZFH
HIMSB (A7)REREBIERRSHRIE, WRATH0, R4
—RBEREBR, WRATHT, BRE—RALKREER,
ESFTHREBRAT, HEEHTSRANTH, CEED
hEBEE, B BARE, BUKETITSHE—1
REMBEF B, HTFEFHER, B IMTFH, &
ECEW# AR B (N EsFEI), &ifi, T EFHER,
SAHIE, TUNBHERSEIFHINE0), £F

12

TREF/SHEERRAFEOREFHESNLE, FHFMNTFH/
FFh{&3X Z00h/80h, fFfifestbit TR, REFFh{E,

3% FEITH 24
BLBERASSPIEAMN TIEATR XM, BE, 3LEX
T, RB—"WmI/O, Tk sr ) &3 B A\ F0 80 &
55, 3%mI/O (SDIFISDO5| M ZE ##A —ig). CEFISCLK
SIMAM, SEERXT, BNFTELEBALSB, MSPIE
XTENFTELEBAMSB, SSPIHERMER, WRHS
At , HER—MEEFTHLE M EEFT, BN
A, BHF, B12lirAZF T REATHES, 3
AT, ESCLKH EFHEB AEHE, ESCLKH TG
o H B o
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B8, SPI# = TR IE

CE

SCLK

sDI
W AA7|A6|A5|A4|A3|A2|A1|A0|D7|D6|D5|D4|D3|D2|D1|DOI7%|
SD0 HIGH-Z

BE9. SPI#E =T EHEE
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CE
ik [T OO TR AT
()()
we{ o IR
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((V
- AODRESS K /
))
READ
()()
500 sts X om0 ann
))

E10. SPIZFBREFH R
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o« / \_

1/0*
/0 A0 Al A2 A3 A4 A5 A6 A7 DO D1 D2 D3 D4 D5 D6 D7 >—

*I/0 1S SDI AND SDO CONNECTED TOGETHER.

E11. 34 B =T {E%

((
))
CE
seik LU T ||||||||<)<)||||||||

((
V0" ADDRESS DATA DATA )) DATA
BYTE BYTEO BYTE 1 (( BYTEN

))

*I/0 1S SDI'AND SDO CONNECTED TOGETHER.

B12. 34 ZF T RRFEHER
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