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Absolute Maximum Ratings

Voltage Range on Any Pin Relative to Ground....-0.5V to +6.0V Storage Temperature Range............ccoceveeiene -55°C to +125°C
Operating Temperature Range......................... -55°C to +125°C Soldering Temperature (reflow)...........ccoceeiiiiiiicienee. +260°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.

DC Electrical Characteristics
(Vpp = 3.0V to 3.7V, Tp = -55°C to +125°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vpp Local power (Note 2) +3.0 +3.7 \%
Pullup Supply Voltage Parasite power +3.0 +3.7
Vpy \Y
(Notes 2, 3) Local power +3.0 Voo
+10°C to +45°C 0.5
Thermometer Error (Note 4) TERR °C
-55°C to +125°C 12
Input Logic-Low VL (Notes 2, 5, 6) -0.3 +0.8 Vv
lower
of 3.7
Local power +2.2 or
(Vpbp +
0.3)
Input Logic-High (Notes 2, 7) ViH \%
lower
of 3.7
Parasite power +3.0 or
(Vpbp +
0.3)
Sink Current IL V)0 = 0.4V (Note 2) 4.0 mA
Standby Current IbDS (Notes 8, 9) 750 1000 nA
Active Current IbD Vpp = 5V (Note 10) 1 1.5 mA
DQ Input Current Ibg (Note 11) 5 MA
Drift (Note 12) 0.2 °C

Maxim Integrated 2



AC Electrical Characteristics
(Vpp = 3.0V to 3.7V, Ta = -55°C to +125°C, unless otherwise noted.) (Note 1)

MAX31820
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

9-bit resolution 93.75

10-bit resolution 187.5
Temperature Conversion Time tconv - - ms

11-bit resolution 375

12-bit resolution 750
Time to Strong Pullup On tspoON Start Convert T command 10 us
Time Slot tsLoT (Note 13) 60 120 us
Recovery Time tREC (Note 13) 1 us
Write-Zero Low Time tLowo (Note 13) 60 120 us
Write-One Low Time tLow1 (Note 13) 1 15 us
Read Data Valid tRDV (Note 13) 15 us
Reset Time High tRSTH (Note 13) 480 us
Reset Time Low tRSTL (Notes 13, 14) 480 us
Presence-Detect High tppHIGH | (Note 13) 15 60 us
Presence-Detect Low tppLow | (Note 13) 60 240 us
Capacitance CiNnOUT 25 pF
NONVOLATILE MEMORY (Tp = -55°C to +100°C)
Nonvolatile Write Cycle Time twr 2 10 ms
EEPROM Writes Ngewr | -55°C to +55°C 50k Writes
EEPROM Data Retention teepr | -55°C to +55°C 10 Years

Note 1: Limits are 100% tested at Tp = +25°C and Tp = +85°C. Limits over the operating temperature range and relevant supply
voltage are guaranteed by design and characterization.
Note 2: All voltages are referenced to ground.

Note 3:

The pullup supply voltage specification assumes that the pullup device is ideal, and therefore the high level of the pullup

is equal to Vpy. In order to meet the device’s V|4 spec, the actual supply rail for the strong pullup transistor must include
margin for the voltage drop across the transistor when it is turned on; thus: Vpy acTuaL = VPU_IDEAL + VTRANSISTOR:-

Note 4:
Note 5:
Note 6:

0.5V.
Note 7:
Note 8:
Note 9:

See typical performance curve.
Logic-low voltages are specified at a sink current of 4mA.
To guarantee a presence pulse under low-voltage parasite-power conditions, V| yax may have to be reduced to as low as

Note 11: DQ line is high (high-Z state).
Note 12: Drift data is based on a 1000-hour stress test at +125°C.
Note 13: See the 1-Wire Timing Diagrams.

Logic-high voltages are specified at a source current of 1mA.
Standby current specified up to +70°C. Standby current typically is 3uA at +125°C.
To minimize Ippg, DQ should be within the following ranges: Vgnp < Vpq < Venp + 0.3V or Vpp - 0.3V < Vpq < Vpp.
Note 10: Active current refers to supply current during active temperature conversions or EEPROM writes.

Note 14: Under parasite power, if trgT| > 960us, a power-on reset may occur.
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1-WireBt F

1-Wire WRITE-ZERO TIME SLOT
P _ START OF NEXT CYCLE
-t tsLot >
—» 4— tREC
- tLowo »
1-Wire READ-ZERO TIME SLOT
- tsLoT o START OF NEXT CYCLE
—» — {REC
|-t—— tRDY — |
1-Wire RESET PULSE
RESET PULSE FROM HOST
| tRsTL > tRSTH >
1-Wire PRESENCE DETECT
PRESENCE DETECT
—»| IPDHIGH f#—
- tPDLOW >
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REBIBL (RN TE R RFYIEF B[ BEES, o, BET
EEREEAHBFEMRB"), EEIBER, BHE
ZRAOSIH, REBRASSIMTO-925 %, ZHER TR
HFRGEBTERRLS, RASHMBETENAXNNE
RGEHNRERE,

BHRBGAEEH—MN6ANFIS, RAFLTMAX318207E
B—1-Wiref& E T, Bit, BT PMRIEEHSITIUS
BFHEFZ TP EBRAX BN H, 64MNROMIETFES
HHH—FF S, ERBEE2FTEESTHFSE, BEE
EERBNETEE, ), EESERENEFHEE
RE LRI TRAMAFFR(THATL)., EFPEESHFS
BisEl, EESFSATAINEBEEERFZHRNDRE.
9. 10, 18126, TH, TLAEBSHESR A EF K FMHES
(EEPROM), FfrA7E S84 KW B o] DURTFEIE

28 4 X BMaxim Integrated®& & 891-Wire R & i, 7 A
— I EFESHITRLBEE, AT MBI =37
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BUNZOIERE EEERBESHEERBEFTSA

Ho APTREEZEBHNSHEEXE S A9, 10, 11512

fir, SR g8 2 5)40.5°C. 0.25°C. 0.125°C#10.0625°C,

L EBIASPEERN120I, 834 L BHRHOTRERRIRE,

AEEBEENEFNBE/E R, TP SN AkZEConvert T
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BE, EH T ZEConvert Tep < 2 /5 & F B (I 1-Wire
BARZES), WRBEEEHTEEREGR, S[EBLE
O"HEfTIN,; WREHSER, WEE"1"FHETHN, W0R
BUEXBSEMHEE, BAEENEEERE X NEITLE
TR RENE, UL EFRXHBIRAE, SEMHB
B B R TR FEMAX3 1820 BER 3N 4B
WMHBEHESRRBERERE, WTERENE, S¥M
FRERRIAEREF, BEEEEEERESEFRTRI6NA
HRSMM ZHF LR TR EE s, &
SA(S)FRFEBENIE, . EEN, S=0;,EN, S=1,
WMRBEMEBN12UNHER, BEESFHERNAENEEE
B TV ARE, FONLEEN, HFF10RL 23X,
BINAMBONTLTENX;, TR sER, $F2. 1FHOXLE
Xo RIFFRAI2NERDBEETHFHEBBER NN R
B HIBF,

BEFHFHRER
BIT 15 BIT 14 BIT 13 BIT 12 BIT 11 BIT 10 BIT 9 BIT 8
MSB | S | S | S | | S | 26 [ 25 | 24 |
BIT 7 BIT 6 BIT 5 BIT 3 BIT 2 BIT 1 BIT 0
tkse| 238 | 22 | 21 | | 21 | 22 | 28 | 24 |

xR BRE/BIEXR

TEMPERATURE (°C) DIGITAL OUTPUT (BINARY) DIGITAL OUTPUT (HEX)
+125 0000 0111 1101 0000 07DOh
+85* 0000 0101 0101 0000 0550h

+25.0625 0000 0001 1001 0001 0191h
+10.125 0000 0000 1010 0010 00A2h
+0.5 0000 0000 0000 1000 0008h

0 0000 0000 0000 0000 0000h
-0.5 1111 1111 1111 1000 FFF8h
-10.125 1111 1111 0101 1110 FF5Eh
-25.0625 1111 1110 0110 1111 FE6Fh
-55 1111 1100 1001 0000 FC90h

*EEE SN L EEEN+85° C,
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T8 # 5@ IL & #Alarm Search [EChl&$#E B4 A
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NftE, SHETEESEHEERN, Vpps| M BE 5
=i,

FEMBEEIT, REFEA TN EMEEREK,
1-Wire R & FICPPASB HRENBEREBIHREHT
e =R (WDC Electrical Characteristics¥IAC Electrical
Characteristics3®), B E B HHMTREHBRIE LTSRN
HIEEH B EEPROMES, T/EHERTAESTIAT.6mA, Wit
AMBERESEI-Wires5 LR B BBl A T2 0 E %,
FABHCPPREBIRHMNERTEH, ﬁﬁﬁﬁ%§1¢ﬂ’ﬁﬂﬁl§z
BB BN, SRBTEEERSMNE 78 WEEPROM
SHIBIEN, SRTEI-WireB 4 D124t58 B+, f0E1Fr
=, JBIIMOSFETEEW R4 E R BE LR i,
1-Wire B 2 I 7E & 3% Convert T [44h]5 Copy Scratchpad
[48h]as < /5 HI10us (R AR)A IR E R EHr, B B& UM
TR H Al (tcony) REUEZ B (twr = 10ms)HAEI @IS Ehr
REAESEE, FaELRN, 1-Wirel4& LT LXEHTE
#B®1E,

THiT B FRe &
BIT 7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
| S | 26 25 24 28 22 21 20
Vry
MAX31820
TO{ GND DQ Vpp

uP

1-Wire BUS

;J

TO OTHER 1-Wire DEVICES

B1. 8 EFHE B [E]R B & A 1 8 BIMAX31820
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SBHBTBTEIIBEBEZERZEEVPDSIM, RARSKAE
e, WE2R, XFFFENTFLRAFTEMOSFETE
i, 1-Wire A&7 B E i fAE o It i H E 8 1%E,
BEST+100°CH, BT TRENIBERNFRERL, S3NE
HREEFEEBRE, I, XHRATAENRBHFE
e, STUREHAXFFEENNE, EIUENSEHFHD
TR ER MR

FEBLT, REFN TR ERL LNBGRERSTE
e, TEIIMEFHB, TNBEFNAZEEHERE
EREZBAAERAR LN, HHEBZER, EVTRkE
Skip ROM [CCh]4s % F1Read Power Supply [B4hlds <,
RIERIFFENBE, SRR EAE], SFEEENBRERE AL

MAX31820
1-WireIME B EE REE

K, SMBEBRHNELLRTATEE, WRELHN
1, FHREESATERE FHRIEET-Wire 54 LRH
LR,

644 FEROMES

BB HEROMS 75 — #9641 15(E3), ROMAY 838
MEREABLEE R4 01-WireR1K5528h, # T k848
URBHE—NFIS, SIHMABNESBER TR
R (CRC)F ¥, RIEROMEL B ATS6HRIITH B R, HF 4
tICRCIH B 16 5 WCRCAE AL B 430 641U ROMES K 48 % 1)
ROMI g2 H:2 8, AWSBHIEA1-Wired§ - IT1E, &
LR -Wire S 4 ZHE D H AN BHATII

Vpu

MAX31820 Vpp (EXTERNAL SUPPLY)
GND DQ Vpp

P
. 47kQ

1-Wire BUS

7

TO OTHER 1-Wire DEVICES

2. 7 F 5538 BIFE HMAX318204 &

MSb

LSb

8-BIT
CRC CODE

48-BIT SERIAL NUMBER

8-BIT FAMILY CODE
(28h)

MSb LSb MSb

LSb MSb LSb

E3. 6413t ZIROM4EG
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BHEFERNALERNNAELRR, FHESZBESRAMEF
28, WIEFKEEPROMGEME, AEREFHFSENLBAOT
R O(THRTOMRE B S 78, I8, WRAFASGRE
TheE, THAIT HFHFSETENBAFME, MAX318201) ¢
BEWAFEBN BT ENEESTS,
FHEHNFTONFETH103 B8 EE S 728 LSBA
MSB, X&FTHREE, FH2MIRENTHHRT HFFHE
BipE;, FH4ESEESHSEE, EEEF LS
FHHANB, FH7HRE, HBRENBFER, THREES, &
GHRNFTEARE, B2EHFR/FTH70MCRCE, /4
FI FHCRCA AL 88 4> 1 4B 0 75 3% A& 7% CRCH5,

FJ AAWrite Scratchpad [4Eh]ds & B B 1788 & T4:280 38,
BIELAUFD20RBERMNTFBEEZR G, ARIER
EEEM, IESEEGRYE T8 HRead Scratchpad
[BENIds %), EEFEN, BiT1-Wire R EHEE, M

MAX31820
1-WireIME B EE REE

FHOMNKBE BRI L, ATKTH. TINEESHENE
17 28 % T ZEEPROM, = #1 # 71 & % Copy Scratchpad
[48hlE %o

B xWEY, REEEPROMF 88 #dE, L BEH, B
EEPROMBIEEFEH I TN N EFEE LT, thoTkE T
FRecall E2 [B8h &G S B HIEMNEEPROMEF KRB EZEE 7
28, Recall E265 % /5, FH T LK FERK, WREERFH,
BHBEAEORRBARS; WREABEH, WERIE,

REHFF=R

YHEBNFPIECREST R, dARINRESHFS
AR, BPIH BIZF 725 WROFIRT L % & 25 1 19
B DPE, WR2FR, XL EBERIMEHNRO = 1,
RT =1 (120X, AR, PPRREEL WEBREE,
REFFHROETRLMA0NRE, HBHEANDER, T

B,

SCRATCHPAD (POWER-UP STATE
SHOWN IN PARENTHESES)
BYTEO | TEMPERATURE REGISTER LSB (50h)
BYTE 1 | TEMPERATURE REGISTER MSB (05h) EEPROM
BYTE 2 TH REGISTER OR USER BYTE 1* -t »  THREGISTER OR USER BYTE 1
BYTE 3 TL REGISTER OR USER BYTE 2* -t » T REGISTER OR USER BYTE 2
BYTE 4 CONFIGURATION REGISTER* - > CONFIGURATION REGISTER
BYTE 5 RESERVED (FFh)
BYTE 6 RESERVED
BYTE7 RESERVED (10h)
BYTE 8 CRC*
*POWER-UP STATE DEPENDS ON VALUE(S) STORED IN EEPROM.
B4, f7rEss Besy
= o £
BT TR
BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
| 0 | R1 RO 1 1 1 1 1
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R1 RO RESOLUTION (BITS) MAX CONVERSION TIME
0 0 9 93.75ms (tconv/®)
0 1 10 187.5ms (tconv/4)
1 0 1" 375ms (tconv/2)
1 1 12 750ms (tcony)
POLYNOMIAL = X8+ X5 + X4 + 1
JQ
18T IND 3RD 4TH 5TH 6TH 7TH 8TH
STAGE STAGE [ | STAGE [ | STAGE _JD_' STAGE _JD_' STAGE [ | sTAGE [ sTAGE
X0 X1 X2 x3 X4 X5 X6 X7 x8
INPUT DATA
&5, CRC4 A 28
CRC4 R CRC (ROME E 788 SR L = KA .

CRCET A 464 ROMBI I —3F 4>, LT EHFe8MEE9
F %, ROMILCRCHREROME B a6t BT, 84
HROMMBRESBERF T T, EHFRCRCRIBL T8 NEIE
HESD, REEEANEESEENThmETI, NESH
FEREEN, CRCHARLTVNEREIBERII E, ATE
WMEIEEREETER, REATNANREZERINOEIEE
#it BCRC, AB % %{E SROMmBCRC (ROMIE # 1E) 5
¥ Fa WCRCHLLE(E Fa8 g E), wRITEKNCRCS
EBHCRC—%, HBHEREELIR, CRCEMLEEMR
BERENATEEHILEAFNZ A UREEHCRC (ROM
NEFR)SEREAFN~ENEFLER, BEHEAMEFHILE
Y FINRENITH B,

iButton/ZMaxim Integrated Products, Inc. 89} & #ro

Maxim Integrated

CRC=X8 + X5+ X4 +1

BN TR BELFRE IR 4 A2 E#it ECRCHE,
HEBEEERTHRUHNCRCETLER, ZERABNST
FHRAXORMBEAMR, BUFHFESRMIBHLA0, MROM
BURERESXNIERERFZTTONRRBERLTLS, &
RE—NUBABATFER, MROMB N HE560L & M
ScratchpadI Z H7HB A RS ERMNE, IR £ RS
BEEFITENCRC, #ETk, kB:ZHHN8MROME
HiFRCRCUHMFE N BEE, i, WMREHFITHEMCRCIE
W, BAUFEFELEAH0, *T1-Wire CRCHEZEEE
SN HEIC27. FEHE HMaxim iButton®7= 43 41 8978
HF LI (CRC),

10
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Vpy

BUS MASTER

Rx

MAX31820 1-Wire PORT

OPEN-DRAIN
PORT PIN

Tx
Rx = RECEIVE
Tx = TRANSMIT

ba *—o {>% Rx
S5pA
TYP ¢ Tx

100Q MOSFET

H6. B E

1-Wire5i%k

1-Wire RERERAENBRLENES —PHE D MEE
o MAX31820 8 AM B, 2 ERBE—TMNEHE, K
GMRABRREG, WRBEALELZINEHE, ZEUAS
REG, w1-WireBZ L, fTENBHENGSRRERE
RRAERLL,

UTAZANEBITRI-Wire 24 BHEE. FHIFHN
1-WireE < (55 X BN F),

WA E

e BX, 1-Wire R R BEREEL, S84 (FEMNH
MNBEF R =D ROEEEREL, XA TS 8
HETAERBENEREES, REATHEESEEFR,
MAX31820891-Wireis O(DQS| M) 2/RFBEmt, R
B % 9 B B A0 6 7R o

1-Wire R B E R A5KOM SN EH BFE, Frid1-Wire &
HEIRREANSEFE, WRRAFEMERNEEHE 2L,
REWMLTERRSTREKEZR A, WEHE, R
1-Wire B2 40 F E TE(S B VIR, Lz 8 89k & B 6]

Maxim Integrated

o ARSI, f0 R R % REF K B 89 5 8] #8 13480us,

R eIt EN,

fEHEF

R HREHRNFOT.

1) 81 WEk

2) 82%. ROMG L (EAREELFHEIET IR

3) #3455 MAX31820T1 v S (G LR ER SV FHEIEXR
)

WMREXRFI P AERA—FSRINFRX, SBHHIFmMA,

R R RISEHENETFU ENFEEEE, ZHNH—

Mg ShESearch ROM [FOhJF0Alarm Search [EChl&5% .

RIFEZROMEG <SG, EHNMHIREIEFFIHNE1S,

M

1-Wire R Fr B RIED M BT 1, VI LFIE

FEREENEXNENEK Y, BEHRMAYLLIE BN Z Rk

W, AANEKTHETRAOEVELE LB MK HH @

MAX31820), HEEEHE, ENMNN S T HEFE
1-Wire 522 F AN 28,

11



ROM# &

BEFNENBNEHCPE, TAEROM&GS, X
'T’Eﬂi?’i/\k}\%%#mﬂﬁ G4 ROMAED, #081-Wired %
EBHZMINEHE, AFETIRFERBSEGE, Xkad
AFEVHERLLESPURTAXENEYE, HER
BEEBUHLERE, HEEAMROMGS, B eSS A8
FH, TRBEELEMAXI1820T idr S = BT AT & %
A HBROM&Gr <, E7FrRAROM&ES TIEHRERE,

Search ROM [FOh]

RGWh £ B, =V ATURR B L B MKEHFHRROM
B, XHEAFZVHERGENHERABEXE, VB
ITHEBRA R BROMEL, ZEBRERENREBZTEHITE KX
Search ROM7E ¥R (Rl Search ROM s < /5 34 IR ¥ 4B 3 #8)
PURBIMES 4, B EE EREHE—PNEHE, TFEHEY
# fyRead ROM %5 £ R & Search ROMid 2, % FSearch
ROMar SIS R 9 4MIL BE, 55 M FH%10937. Book
of iButton Standards, &“~Search ROMEH =5, 2%
F IR E EME R FAE 1S (#6140

Read ROM [33h]

ZHSNERTEL T EZEENSBUHORE, AFLELE
HL 1 FISearch ROM %5 %1 #2 i B M 28 8 964 ROM
M, BRELAESINBHN, WRFERZGS, SIS
HEFXEEN, S&XEHIETR,

Maxim Integrated

MAX31820

1-WireifME R EF RS

Match ROM [55h]
Match ROM& 4 5 18 BR64RIROMED, 4 ¥ i 4 = #1 34t
ZRBEERRENEFENSEH, REES564ROMEL =1

CCEMMBHENE SEFENRELNDEGFS,;, DL LOHE
Tt ETEMKP,

Skip ROM [CCh]
FHTERZGSEANIFURE LNEIBYE, TELIE
EROMa&s %, i, I’[‘)-LTLlitliSklp ROM4s %,
iR Convert T [44hler <, FRZE LB RGFENH
TRE R,

AR, RELREFE—DPMNEEHE, Skip ROMGS ZEF
T BRRERead Scratchpad [BEhl&%, XfBERAT, AFE
VIAME TR, £FRIXG64MROMES, &R E,
Skip ROM# < /5 BRKMERead Scratchpadés <8, WRE
ZMNEH, BTSN RBERERREZELRE, SEMK
PR,

Alarm Search [ECh]

S HEIES5Search ROM&GE S T £ 4 E, B R
HERZEFRROMANMER, ZHS ftﬁi?:a%##ﬂ ol
MAX31820R B RIE— R BEEHHPE A ERE, 8
Alarm Search & #1 /5(BlAlarm Searchr < /5 15 R 38 X
#), REFNMSTREREHNFOE—F, XTFRER
IRBENIRBIES IR EEEE 5,

12


http://china.maximintegrated.com/an937
http://china.maximintegrated.com/an937

MAX31820

1-WireIh & B E £ K Es

MASTER Tx »
! RESET PULSE 1
' INITIALIZATION * !
! SEQUENCE 1
: DEVICE Tx 1
PRESENCE PULSE
L R __ A
A
MASTER Tx
ROM COMMAND
33h cch
READ SKIP N
ROM? ROM?
Y Y
DEVICE Ty BIT 0 DEVICE Ty BIT
MAsBlTTEg T DEVICE Tx BIT 0 DEVICE Tx BIT
¢ MASTER Tx BIT 0 MASTER T BIT 0
BITO N N BITO DEVICE(S) N _
MATCH? MATCH? WITH ALARM >
FLAG SET?
Y Y
L/ \
DEVICE Ty y | DEVICETXBIT1
FA“TLBWS DE MASBTTET Tx DEVICE Tx BIT1
MASTER T BIT 1
' l A
DEVICE Ty
SERIAL NUMBER
6 BYTES N | N
'
DEVICE Tx ¢ ¢
CRCBYTE T
T v | DEVICETXBIT63
MA;TTEGF; ki DEVICE Ty BIT 63
A
l MASTER Ty BIT 63
BIT 63
MATCH? MATCH?

MASTER Tx
FUNCTION COMMAND

E7. ROMsr < i A

Maxim Integrated 13



MAX31820Th8Edr &

BEEVHFAROMG S SHUFFEBEHEMHT, ENTE
RRENIESGS, XEGSAFINE. SRENER
B RHEEER, URHTHEEN, E3HBENHT

AR SILE, E8AThRGORER,

Convert T [44h]

ZoSEMEREERSR, BiizE, ERBEGFTE TS
F2F P EESHFSS, B4 ROERIETRARS, UR
SBHETHEESEHRBER, kX ZeS2Z/E10us (KRN,
FEMATEREN-Wire B2k L 58 E 3, HELETE A ik
iBl(tcony), ZOMAX31820 BB 73 Frif, 20 R 28 ¢ B 9N ED
BREftdE, THLTTEConvert TS 2 BRIZFENEE, WR
EABHTREERGE, SHBTEAX0"HITMAN, SR
BB, ZEHTHEN, FEHRBRELAT, BARLE
BHEAEE N AS B, TUREEAXTBEE 5,

F£3.MAX31820Te & &

MAX31820

1-WireIh & B E £ K Es

Write Scratchpad [4Eh]

Zo L AW ENRINFZHTHEEBE NS NEFSR, £11
FIEFVEETHEFR(EFHENFT2), F2MFPVEE
TLEHF#H(FTHI), EINFTEERBEFTFR(F V4. X
EHEN SN RE AL, DAEENEEENGS
ZEBANEH=DFT, & NERE T REREIR,

Read Scratchpad [BEh]
ZoSAFENEREFESRNART, FEEHNFZTHON
R ERNULALE, BRI ERFEIFT(FTHS, CRC), WX
AEEEFSROBIEE, TNITENEEEN, PR
ERO

Copy Scratchpad [48h]

ZHSEEERTH. TNRESFR(FP2. 3F4HKA
SHZ/EEPROM, MRBHTEEFEMRBRER, KX 1Z
L Z/E10us (RA)A, EHATEET-Wire S L8958 L
fi, FENEZEDH10mMs, WMAX318204 BE 5}k,

COMMAND DESCRIPTION PROTOCOL 1-Wire BUS ACTIVITY AFTER COMMAND IS
ISSUED
Convert T " . The device transmits conversion status to master
Initiates temperature conversion. 44h . . .
(Note 1) (not applicable for parasite-powered devices).
Read Scratchpad Reads the entire scratchpad ) .
(Note 2) including the CRC byte. BEh The device transmits up to 9 data bytes to master.
. Writes to scratchpad bytes 2, 3,
ert(-:&,\?c():treat:;:)hpad and 4 (Tw, T, and configuration 4Eh The master transmits 3 data bytes to the device.
registers).
Copies Ty, T, and configuration
Cop;zl\ic):tr:t;:)hpad register data from the scratchpad to 48h None.
EEPROM.
Recalls Ty, Ty, and configuration
Recall E2 register data from EEPROM to the B8h The device transmits recall status to the master.
scratchpad.
Read Power Supply Signals the device’s power-supply B4h The device transmits supply status to the master.
mode to the master.

F1: IFFEHBNEE, BEERRRNEFRBEEPROMESEIRHE, TV STEEI-Wire B & EH38 ER, XEREE, B4

TREAHEHRE,
2 I RS LEE NN D REIES R,
A3 BAEETNREEMGSZHNBEAER=1FT,

Maxim Integrated
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MAX31820

1-WireIh & B E £ K Es

PARASITE

48h
44h
MASTER Tx N COPY N
FUNCTION COMMAND| ™ CONVERTT? SCRATCHPAD?
v PARASITE

POWER?

A

MASTER ENABLES
?
POWER STRONG PULLUP ON DQ
DEVICE BEGINS i
CONVERSION
— MASTER ENABLES _ DATA COPIED FROM
g STRONG PULLUP ON DQ g SCRATCHPAD TO EEPROM
DEVICE i i
CONVERTING DEVICE CONVERTS CoPY MASTER DISABLES
TEMPERATURE? TEMPEEATURE IN PROGRESS? STRONG PULLUP
MASTER DISABLES
y STRONG PULLUP '
MASTER Ry MASTER Ry MASTER Rx MASTER R
05" s 05" g
L L
P \J L\ ‘ \i
BEh 4Eh
Bdh BSh
N READ WRITE
2
REQUDP,F;%ER REC‘},LL E SCRATCHPAD SCRATCHPAD
' ' ? ?
Y Y Y
_ MASTER Tx TH BYTE
PARASITE - TO SCRATCHPAD
POWER? {
Y A MASTER Tx T, BYTE
MASTER Ry MASTER Rx MASTER BEGINS DATA MASTER Ry DATABYTE 0 SCRATCHPAD
“g’ “0s’ RECALL FROM E2 PROM FROM SCRATCHPAD #
‘ MASTER Tx CONFIG.
. BYTE TO SCRATCHPAD
> MASTER Tx
RESET?
Y
DEVICE
BUSY RECALLING ™, N
DATA
? HAVE 8 BYTES
Y BEEN READ?
A \
MASTER Ry MASTER Ry
g e
] MASTER Ry SCRATCHPAD
CRCBYTE
\J | ‘ Y _

" {

RETURN TO INITIALIZATION SEQUENCE
FOR NEXT TRANSACTION

E8. MAX31820%) gt &n < i F2 B

Maxim Integrated
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Recall E2 [B8h]

Z a5 < MEEPROMIE Bk Z i & |7 FR(TRADT) A0 B B 2138,
HREHIESFNETEFRNEIEFH2. 374, Recall E2
S5, TRRETRFEIRNE, MREERAH, B4R
TRFEORTIBARS, WREMAR, Wik, LHES
B ITIBARE, FUSRGNEEEFENEENER,

Read Power Supply [B4h]

FHEEZGS, BHR—DEER, MBERLLRES
HEMSERAFTEMEE, FRTKEE, FEHE0EH
BRERR, NBEBB[BENEFLERFASEE, XTF
ZoaSHESFERELR, B IMAX318204# B 5,

1-Wireflg &

MAX31820K F3 ™= iZ H91-Wire B E X, NHHREIETE
Mo BMWEXT EMESHKE. Sublobr. B,

MAX31820
BER k=R

XEFESEHHE

1-WireIhiE:g

50. 51, H0FEE, BRRERK TN,
HENAE,

B EE: SAFRE KR
BENDIBENNBILFIIFG, FIBEXRETEN
BEMEOY, BHBEXASBGHORERKT, WEFFR.
BULENEP RN SN, MEVRPEFERLLE
EEE,

WAL EIE, BT E1-Wire & 4 11 1K480us (F& 7)),
RIE(TX)E ALK R B EVFE B LI HFANZ WA (RX),
BB ME, BkQER BIEE1-Wire R &khis, SBHEN
BiZ R, ZF1F15usE60us, REBILR1-Wire &2
Fi{R60usE240us, KIENERKT,

/BB
RETNAESHBRIEEEIESASE, EREBEEMN
B EBREE, S BB Wire B4 REIRN— L,

MASTER Tx RESET PULSE e MASTER Rx =
480us MINIMUM b 480us MINIMUM o
DEVICE Tx PRESENCE PULSE
DEVICE WAITS “ 60ps TO 240ps »
15us TO 60us —| -—
T et e e e
1-Wire BUS / /
G D = = = = = = = e = = = = = = e e
s BUS MASTER PULLING LOW DEVICE PULLING LOW RESISTOR PULLUP

E9. #ia1k itz

Maxim Integrated
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Sk

EREMEXBNBRE. S1RAS0E, S&EHFHA
S1RMEBGEEZE, ARES0NKEmSEHE 524380, fr
HERKEMAMAEE&R/N60usHFEE(E, SR ZEES
/M ustk E 8518, AP XE NSRRI B EVE1-Wire
BEARKAZEEI),

HEEFINE, EB1-Wiref&HRIKGE, 4T HAM
E15us TR -Wire 8%, BEw ML, bkQLiuEE
BERER S, AF4ES0NE, EB1-Wireid &k,
B L AL 6 TN TE B B O R SR B [E] (A 60pus) R IEFRLIR B 4,

MAX31820
1-WireIME B EE REE

FNMAEBSREEN15usEC0UsT O M, 28 #RFE1-Wire
R, NWRALAIBRTOHENSZEE, ARES1,
MRFEEAHKBE, @EHFS0,

ped:gi

FN=E TR, SRR EREVSELELE, Rit,
F #l # % #%£Read Scratchpad [BEh]gs £ 8{Read Power
Supply [B4hler < j& NS B F= A S BY B, {Fes R 3
BRI, o, FE AN T E % EConvert T [44h]5]
Recall E2 [B8hl&p < 5 =4 #2089 B, DIBSIE TIEIRZES, @
MAX318201#% B ER 53 Flrik o

MAX

START START
OF SLOT OF SLOT
MASTER WRITE-ZERO SLOT MASTER WRITE-ONE SLOT
— lt— 1us <tRgC < =
[——————— 60us < Tx ‘0" < 120pys ——————— >
— > s |[-—
T R e S I
1-Wire BUS / @7
GND = = = = = = - = ———————————————————————————————————————————— - = - = - ——— = = =
DEVICE SAMPLES DEVICE SAMPLES

MASTER READ-ZERO SLOT

MIN TYP
[~—— 15ps —»}4— 15us _>}<7 30ps —»‘

MIN TYP MAX
[<—— 15ps 4>~<— 15ps 4>~<7 30ps 4><

MASTER READ-ONE SLOT

—>| l— 1us <tRgc < =

GND -------- fr—

—] MASTER SAMPLES
—» > 1us |<—

[~——15ps —»}47 45us —»‘

—» > 1us
—» MASTER SAMPLES
[~——15ps 4>{

== BUS MASTER PULLING LOW

DEVICE PULLING LOW

RESISTOR PULLUP

E10. /5 8 B B 7 B

Maxim Integrated
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FrE BN R AR B R/N60usHFEETE, NEZEREF
R/MustkE 8B, EHBIIKT-Wire 8 & RED1us,
AREBMELZ, RRENEKEI, FHNAEENRE,
BUHFWBAESLLLEH0, BHBIELLERFASE
FERET, B SRR AIE0, KiEO0N, sHENK
BREBNEL, LRBEBELNAITEEETRHRS,
BHNEHBEEENBRTEEZE15usAE R, B,

MAX31820
1-WireIME B EE REE

FHXMAENBRITBENI5usH BN R &HARERLIR
o

E11t, MFRE, tinT. tReKtsampLeZ A A FUNF
16us, B2, @IFFEUNITFIRCRAERS, UREEITE
BAEE £ RS B E AL E 15usA M Rk, B RFEEH
wEZRKI,

VP == mm i m m i mmm e m e e e e e e e e e o ——
ViH OF MASTER
1-Wire BUS
GND = - - - - - - - ———————————————————————————— - = = - = - = = = = e e e e e e e e e e e e eeeeeemeeeeeeee—e—eaonas
-t tNIT > 1us =|< tRc——————» MASTER SAMPLES
- 15ps =|
= BUS MASTER PULLING LOW RESISTOR PULLUP
B11. B EH 518
T T
ViH OF MASTER
1-Wire BUS /
(e R e e SR E L LR LR
tinT= | tRC= MASTER SAMPLES
SMALL ' SMALL
N 15us >
= BUS MASTER PULLING LOW RESISTOR PULLUP

B12. EHEHTHEE 107

Maxim Integrated

18



TAERB
i1

F=At, BELEHZORE, XBFEME, RLFNE
FrEMAX31820% & 2R & 44k,

MAX31820

1-WireIh & B E £ K Es

B2
®5F, BALRA

AREEREFHRIFEN

_/|\%§14:5 %ﬁﬁ%"ﬂi{#\‘ EE,O E‘E*}‘L’—%‘%g
HEFRPNTH. TINEESFR, AGEREHERHIE
FITHECRC, MURIEEIE, ATV KB FRLIEES

3]

WECRC, W EEIR, EEPROM.
x4, THETRBGI
MASTER DATA
MODE (LSB FIRST) COMMENTS
Tx Reset Master issues reset pulse.
Rx Presence Devices respond with presence pulse.
Tx 55h Master issues Match ROM command for desired address.
Tx 64-bit ROM code Master sends device ROM code.
Tx 44h Master issues Convert T command.
Tx bQ ;It?gnzelr?umjgph by Master applies strong pullup to DQ for the duration of the conversion (tconv)-
Tx Reset Master issues reset pulse.
Rx Presence Devices respond with presence pulse.
Tx 55h Master issues Match ROM command.
Tx 64-bit ROM code Master sends device ROM code.
Tx BEh Master issues Read Scratchpad command.
Master reads entire scratchpad including CRC. The master then recalculates the CRC of the

Rx 9 data bytes first 8 data bytes from the scratchpad and compares the calculated CRC with the read CRC

(byte 9). If they match, the master continues; if not, the read operation is repeated.

strong pullup

*&5. TIERHI2
MASTER DATA
MODE (LSB FIRST) COMMENTS
Tx Reset Master issues reset pulse.
Rx Presence Device responds with presence pulse.
Tx CCh Master issues Skip ROM command.
Tx 4Eh Master issues Write Scratchpad command.
Tx 3 data bytes Master sends 3 data bytes to the scratchpad (T, T, and configuration registers).
Tx Reset Master issues reset pulse.
Rx Presence Device responds with presence pulse.
Tx CCh Master issues Skip ROM command.
Tx BEh Master issues Read Scratchpad command.
Master reads entire scratchpad including CRC. The master then recalculates the CRC of the
Rx 9 data bytes first 8 data bytes from the scratchpad and compares the calculated CRC with the read CRC
(byte 9). If they match, the master continues; if not, the read operation is repeated.
Tx Reset Master issues reset pulse.
Rx Presence Device responds with presence pulse.
Tx CCh Master issues Skip ROM command.
Tx 48h Master issues Copy Scratchpad command.
Tx D@ line held high by Master applies strong pullup to DQ for at least 10ms while copy operation is in progress.

Maxim Integrated
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MAX31820

1-WireIh & B E £ K Es

EWER
Citas RS 51235
MAX31820MCR+ -55°CE+125°C 3 TO-92 (straight leads)
MAX31820MCR+T -55°CE+125°C 3 TO-92 (formed leads)
MAX31820SLMCR+T -55°C£E+125°C 3 TO-92 (straight leads)

+ 3R T B (Pb)/fF & RoHS R B9 21 3,
T= #REE,

P

Z“Z | = VN

WERENHEINELEENEEGR(GMER), E&Eifchina.maximintegrated.com/packages, &5, HERMDH +". “#"5"-"
R RROHSIKES , HERFTHEBEFANERZR, BN ERASHEFX, SRoOHSKREEX,

HIEAR HEREY IMERS BEHEHES
3 TO-92 (straight leads) Q3+1 21-0248 —
3 TO-92 (formed leads) Q3+4 21-0250 —

Maxim Integrated 20


http://pdfserv.maximintegrated.com/package_dwgs/21-0248.PDF
http://pdfserv.maximintegrated.com/package_dwgs/21-0250.PDF
http://china.maximintegrated.com/packages

MAX31820
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&iTH S
1BiTS 1&iTHEA 58 BF &M
0 6/13 =R o —
Maximit =/ E4b

1783281548 HBEI4A5100083
2R EIE: 800 810 0310

Hi%: 010-6211 5199

f£H: 010-6211 5299

maxim
integrated.

Maxim T3t Maxim /= da X Sh s F o] B EFH 72 55, BT RR T FIIF o, Maxim{R B (EI0YE], X FH FETIBIR KB 2 T 18 20/ da F R FHEBIRF), R
MR I B2 E (R NMEFIRAE) Y ELRITRIUE, BIEFHECETIIANSHERRITARSE,
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