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DS18B20

SEMICONDUCTOR
H %
1 BB e, 1 10 BITEFU o 11
2 RSB e 1 101 B o 11
3 MEREER 1 10.2 ROMEES e 11
4 SIBECE. o 1 10.3 DS18B20THREHES ..o, 12
5 FELATEIT. ..o 5 11 BEZES o 17
5.1 BEBL oo 5 111 SNFF: SAFMEERH. ... 17
5.2 HBIRIE ..o 5 11.2 BEIBEIRF e 17
5.3 HREFRAE ..o 6 12 DS18B20FRAEZEB ..o 20
54 DS18B20BIBEE ... 7 121 TR Lo 20
6 TR s 8 12.2 TR 2 oo 20
6.1 GARIEEERE . 8 13 BRPRIERFEME oo 21
6.2 TEBEEE e 8 14 BFHEME e 21
63 FEEERE oo 9 15 BEFEEME e 29
7 CRCEERR . 10 16 FEREEBMETIR o5
8 BRBEEBRB o 10 16.1 R oo 25
9 FEHEGEMD ..o 10
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SEMICONDUCTOR

5. FHARER

51 #t 5
WNEILFT/R ADS18B20MGEMIHER] . & RAGAA RiRFiRFREHNHE—RFIS. SRAREERAE
MM FLHRESFSR, IR FEIAREHREERFNENEE. RitZi, TATRE—NFHRNRERE

HEFFR (THRTL M—PMFLNEESFER. BEFEIATHPREENE 7HRIRERN9, 10, 1151211,
TH, TLAME EZERINESLMNTIERFER (EEPROM) , ZEMHMIBARGEEETIRHE..

DS18B20K Al £ B 4kthil, BE—NEL&imORE. YeMHRHEH—N=DumOsEFiRw OS5 B %&ERER
1%, G FEERE—IH ERBEE. EXMRERED, MOES (/M4 KESNHERENALAFHISHE
INBZ& EMBRHRIIR B % LSRN, ATEMNREF—IMH—NRFTS, BEFALUEENSGHEIRLER
TBRI. BRZMY, SIERESIWIFMABREM “FMF” LBRERET.

DS18B20K) F— M IhAE R AT ATE R GIMBEBEHBEMNER T IE., YR&LTSHEPRES, DQ5 LAHMEEE
Bt BT, ERLTEEERSHRLESTAIESR (Cpp) FH, ERLLTEBEFIRSH, %8
BIREAERARY, ZIRMEENSRXRA “FEBIR” . HHDS18B207 LUEE VDDE RIZEEIMBEIRALE

Vey
4.7k PARASITE POWER DS18B20
CIRCUIT MEMORY CONTROL
Loaic
DQ ’ ‘
TEMPERATURE SENSOR
64-BIT RON :

INTERNAL Vio > ks ALARM TR GGER (THTL)

REG | STER (EEPROM)

CONFIGURAT ION REGISTER
(EEPROM)

GND.E J_Cpp 1-Wire PORT
g‘ SCRATCHPAD
% POWER~
B SUPPLY B

SENSE

Z-tyte User Byte (EEPROM)

Voo

ol e i O |

8-BIT CRC GENERATOR

& 1. DS18B20AHERE]

52 iR #1E

DS18B20MI#% 1L INGE R EN EEH FEEE RS, BEEARSNEE AR ATHIEN9, 10, 11501261, BEES
#R S H]40.5°C. 0.25°C, 0.125°CF10.0625°C. HHELBIRS TEARRBE A12L. DS18B20 B HFHRIHKINFE
FERES; YEERITEENEMADEHRE, DEITHISMIAL B[44nGS. EZE, FEHERERBEUANT
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SEMICONDUCTOR

MR EHEEIRE ST FEY, DS18B20MERIFFFINT. DS18B20H /MR IEHER, R&ITHIRERERK KR
Sz FER “EFF” (WBR%ERSZT) , DS18B20EAEEE#ETIRE0, it HRIRE1. INEDS18B20H
FHEEREE, BRIEEHENEEERSREW—1N R RS, BUERASEREE. FEBEBENEELEKRE

DS18B20fEE Tr i MR FE

BIT 7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
LS BYTE 23 22 21 20 2—1 2—2 2—3 2-4
BIT 15 BIT 14 BIT13  BIT 12 BIT11  BIT 10 BIT9 BIT8
MS BYTE s s S S S 2 2 2t
2. BEFESER
*F1. BE/BIBEXR
aE (c) HEmd (=) o I G a i i D)
+125 0000 0111 1101 0000 07D0Oh
+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 FF5EQh
-25.0625 1111 1110 0110 1111 FEG6Fh
-55 1111 1100 1001 0000 FC90h

* LSRR S R BIAE N +85C
53 MEBRME
DS18B20Em—XiREt MG, MAZEREESHERETMT.SERS (WMESHR) FH—1FEBHWREAEE

N BUIREFEFH TR #7350 (S) R REEEMIESR: EHS=0, f#S=1. THMT.HFEFR2IESH LM (EEPROM)
, MU EEBEERIENARE. EEESTHEEBRT AT 2N EANSTERNE2MEINEZTH.

BIT7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BITO

S 2° 2° 2! 2° 2? 2! 2°

B 3. T TLEESER
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SEMICONDUCTOR

HTuFT AU EFRAN, ESTWRMTHILERPVERRE ST FREMNAEI114M. MRVSHEESTTHESIETT.,
REZMHRIL, DS18B20M A BN —MREIRIR. ST RXMRMI X MRIRFIT—NEH. FEit, MRKE
KK, MET—MNEEERE, 1ZARRIEH XH.

BEEATHIRBT A BIRER R HS[ECh[N B2k _ EFRBHIDS18B20REF#RIR . (H{i B IREFRFIRAIDS18B20
BIRX &2, FIAREITHRERRELS —NEEREZHIIDS18B20. RREFZMML, MTHETHIE
BELZNE, F—NRERRIEENMIAREEME.

54 DS18B20HI fit &

DS18B20A] AiEid ERIVDDIMBER R, WA THETFHFERRER. FEBFEERXT2FDS18B20T/EF
SNBERERRS . FERRRAETEBNRARZBZRNNAFERIESERAN. &4 EIRAEHIE W E L FR
w, HREASHEER, ZEFEEARLZE ‘G 2. 5 ‘SR NEEERETERIREEEBE (Ck) A,
ERETREERBRIZEEERMBAS[MGFER. 2HDS18B204THAEBIFEENA, VDDE ML MiE.

FEBFERT, BREMCPPEABA/RIEFRBRETSHNFEEHENFMBERER (WERBAFMERZ
MEFFET) 44DS18B20. AT, ZDS18B20IEAMITIREEIRTM EFFREEEPROMZERIER, TIEBERAS
IXLEMA. XM ERARERSIRERERRL FHS ERBENIETNER, XEEFAMER, MR CrRiER
. ATIRIEDS18B20E 7 R MR, HFHITREHIRNEFIBIEEEEPORMBRIER, LMK BERBERME—IEL
B, RAMOSFETEZEM AL FRBIsiFE RGN, WEAFRR. 4 HIRERERIES 440k % N5 88154[48N]
Zla, WIHREES10usz AR R R &E#HEIE ER, FEEREEEETF (tvonv) I #E DIEIERTFF (ter=10ms)dh i
—ERFABLERRS. S8 ERRSREN, TRIFEEEREE.

E 4. fEIRERRAAE AETEHER DS18B204H

o

DS18B20H

4 | GND DQ Voo

ppP ¢
\

47K
% 1-Wire BUS TO O THER
@ L 1-WIRE DEVICES

DS18B20H A K HIN—F 5 ERE G AN VDD E I N—MMNERERIR, WAESFR. XEMMFLREEL
EAEER P, MAREZTIAERER GBS RIFSETE.

SFRESTL00°CH, FHEEFRAFERIE, FANDSI8B20AEXMIEE TR MWIRERILEX, BIETRE
TERHIT. ERMUXMREENERLT, BIEFERADS18B20M VDDERMIfHE .
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SEMICONDUCTOR

F RIS FHISR A B R % EMDS18B20 2 A F A HIRTE 2 FEMINBRIREMIER, DS18B20M& T —MiE
S TEBNEATER. 2&EHI884H—1Skip ROMIES[CCh], RiEXHERIFEES[B4N], XEKS LT
, EHRLZLERF®S, FEREIGRERIK, MIMBBERESERERIFANS. MRBEHNIK, BEEHHH
REFEEEIRE R EIN B R R R R

DS18B20H Vop(EXTERNAL SUPPLY)

up 5
VPU l oe
4.7K
% TO OTHER
1-Wire BUS
(]

1-WIRE DEVICES

[
B 5. ERSMRERIRY DS18B20fE
6. 7F fif
6.1 64 fiil R i% 7 i &

FHDS18B20#H— N kM — R Z I EEROM P BG4I 4RAS . RBIESII B P L ARTIMRL: 28h. IEERLSIE
— N NE—HFEYIE. RESMEL ES6IHCRCHE. CRCHIEMMBIETICRCEKEEY . 64 IROMFIROMIE{EITF
X £ 1FDS18B201E 8 Bk B3 HIRBIFA T B R R G BB 2 &l T1E.

§-BIT CRC | 48-BIT SERIAL NUMBER | 8-BIT FAMILY CODE(28h)

MSE L5B MSE LSE MSB LSB

& 6. 64 {if ROM g
6.2 7= fif &

DS18B20M) F ik 2R LA AN E 7Fi R . FhiER A — N E FRESRAMM— N EH KRR ERETAATAHES KB AT
HFREEOROMAARL. B HIRE WA REERAR, TWT BERAUHLELBHFRER . IANFESFESHIF
#FDS18B20ThAEIES TS,

S Hbyte OFlbyte 1F 5 R ABE S HFRIILSBMMSE, XA NFHMFHES N RIEFMHES. F2ME3F
TRTHMTL. FAFTHREEFTFREE, [WFRTRESFEFSRT . BSFDHB[MHRE, BUESEN; F6MPETFED
R PRTLAER .

FHRRNESFTHRAEN, BEUL/\NFHHCRCHE, CRCHMMITHRMCRCEERZTHAIA.

HIRBI S5 FRIELMUENSNFMERMN2,3,4,6 7L ; BIBELFUE2NFHARBERLFREIE. BT
MIIER R, FHESEBERESANGHIEN (ERIXFFERIESBEN) . HLFHESN, BBUFTOAREEY
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SEMICONDUCTOR

DS18B20

MMNBEREBE . RETHSNEEREIEEPROMEETH, TAELEHIE VAL B#ENFEFSIES[48h].
EEPROM7Z %S Y BB SR S B IR 1PA 1R+ ; EHAT, BUBHENSEE. BBt AT LUIEIE B e EEPROMAY
SNEFERZBNZIEEPROMAF, BEITHIREA L X ZHSHELHIEMF, DSI8B20IREI0FRRIEABEAF, 1&R[E1

RTFRIEER.
Map
SCRATCHPAD
(POWER-UP STATE)
Byte 0 |Temperature LSB (50h)
85T
Bytel |Temperature MSB (05h) - EEPROM
Byte 2 | Ty Register or User Byte 1° "-—_—.". »| TuRegister or User Byte 1
Byte 3 | Ty Register or User Byte 27 *—" »| TiRegister or User Byte 2°
Byte 4 |Configuration Register” - Configuration Register”
Byte 5 |Reserved(FFh) User Byte 3
Byte 6 |User Byte 3 / User Byte 4
Byte 7 |User Byte 4° ‘/
Byte 8 |CRC’

* LR E T 7 i FEEEPRPY i {E

63 B EF 7+ 38
FHSRNENFHEREEST F5, HENMLES. AR LUBE =2 R IR EROFRIAIRIZEDS18B20HIHE & -

LEBEINEE: RO=1, R1=1 (12(#5E) . & : HBEMERNEZEAEZENXR. KEFFRHNA7MAEI0R43

BRIRE, BIEEN; EiEBEN, EN2BRIAAEEL.

& 7. DS18B207£fiZ & &

BIT7 BIT& BITS BIT4 BIT3 BITZ BIT1 BITO
1] R1 RO 1 1 1 1
E 8. MMEFFR
*2 EERBELER

R1 RO S (BITS) &R KEEIRAT 18]
0 0 9 50ms (tconv/8)
0 1 10 100ms (tconv/4)
1 0 11 200ms (tconv/2)
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SEMICONDUCTOR

‘ 1 ‘ 1 12 400ms (tconv)

7. CRC X & &8

CRC{EADS18B2064MiIROMI—ER > F A TZ % 25 h . CRCEEFHROMMIAIS6HIITESE], HESEROMME
EFHYsh., CRCHEMRAEEFRSBPHRIETESE, AU EHEEPHORIBELERTH, CRCHEDLEZNE.

CRCHEMB 7 R 15 HI 2 IDS 18B20R TR I . I TR MR R T W IEFHILE, DEIHI88 90 F L
BRI B — 1 CRCEMBF % EDS18B20/)64fIROMF BI{E (iEROMET) 5k DS18B20A 2+ & H HIS{ICRCIE
(RFEFHED FHITHER. MR ITESIWCRCEMIZELRMCRCEREME, HIBHITIEEH. CRCENELRIAK
BEHRTT—LRETEHRLIEHERE. HAEDSISB20FEFHENHEHE T EBSRMNCRCEMBLITH FZITE
HI{ERHETFET, DS18B20MIERH & B — NS FFIFHITHER. CRCHMITEARIT:

CRC=X8+X5+X4+1

B RECRCAIUBA— M BAFERMXORITMBN SR L ERKTE, MEFR. XMERBIE—NBAF
FRFILIXORIT, BRI SEFHRME MW AL A0 MROMFURIRERIR S EEMOEH I, —R—
ANEHFER. EEMTS6MROMFHBERBAN T FERNETFTNRSNLE, BUFERTREMRETCRCE. T—
%, CRCHELAWEIABAN . e, MRUHEBIMNCRCEEEMN, BUFHERIFEMHAO.

INPUT

s B b () (rox) SN (sox)
(MSB LSB

# 9. CRC =4 &

8. BRZEKARY

BRERFERA - B DEIEFIRRER —NES NG DS18B20EEFRE M. HRAE—TAIEER
L LR, RGWIRA “BR7 RE; WRESIANEERLLE, REHEHRA “2R7 &S

FIENBIEMESHEREBRNERENUAEETEREN. XTERERES=AHEITIL: BHEE. H
ITRIFREBEES (FSAREMEF) .

9. M4 W

BRERGRE-FEXNNESL, B— MR LNFHUIARRERABKESHE . 8MN2% EMEG (5
N BARFERIABE=SME . XHENNFIRSFERZ ENES— P I ERARENSHERR BRI EERGER.
DS18B20M 2 4%in 0 (DQEM) ZimMAMIA, NIBFHEBEIIE LR,

PREFE—NUSKQMINBLRABE; RRETARSESHET. WABRTEMEESEE—14N, MREE
WMEIZEHNIE, RELTIFBETARES. EREHE, MRBRELTIEES (FBF) RS, LS5MENHRE

Copyright®© Msksemi Incorporated www. msksemi. com
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SEMICONDUCTOR

BtE Rl LATEPRIC. IR BRZKIEEEMEB Fi#8i3480us, Bk EHIERERHEISH SN,

Voy DS18B20H 1-Wire PORT
DQ
4. 7K
Ry .G 1-Write BUS ﬁ D . Ry
S5pA
TYP liT
Tx X
j' l 100 Q
MOSFET
RX=RECEIVE
Ty=TRANSMIT
10. EHLEHE
10. WiTF %
18T 8 B 235181 DS18B20 TR T
: L Rk
$£IE2. ROMIgEIES
F—RDS18B20HYIRIEH L IH R UL LT, ERHROVETBHRINFRE, SFHEASBIREE. #EROME
SHIREHRHSHRIN. HXFENHSHITE, EIEFIFLIURELEL,

101 # % i

BT B AR TRIES A — MR LIEFFEITE . MELEIIE S — N E R EIETI%R % H A0S (LAkH Al
HERMILE HEEERON. FEMOTILE RSS2 MEDS18B207E A4k F B O E & IFIRME, ERNABESS.
10.2 ROM 4

—BBE&ITHISS N — N EFEMY, EMALH—% ROMIES. MREL& EHEAZH DS18B20, XLHESH
BT RMMBR 64 L ROM FHIRE, 15 2&EHERELFERZHITRIEMNSE . XERSEFBALUERLITS
BRANBLZLH, HLESHRMEAEREL, B, RNETLURAIPLEAHELTARERZMT. ROMEBELSHS
%, MR8 NUKE. BEEHIRAELE—% DS18B20I1HEE S CAHIA H—% ROM #5% . ROM 5 1R{EE I &
11,
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SEMICONDUCTOR

SEARCH ROM [FO0h]

HARLG BB ARAE, S&iEHgeJuRT IR 2% EFMEROMESIRBEBEIMNINMBBEME S, SLLIEH
FBEIT IR EROMIBS ZXEIMERROME, LUAHIAER BN EH. MR2ZE ERBE MM, BBATTIRB AR R
FIZERROMIES (M T30) KB EZEROMIES. AR EROMESZE, R&iTHISFLIUREISTRL (FIHK) .
READ ROM [33h]

REELS AR LHFAEBFHDSI8B0RIAHMEA REEARX RS, LS AFRLITHI B A E M Search ROMIES
AYIES T IEEUAALEI6AGL SRS . IR B & LB R UE—T MM ERZS SR, AMEMUAERMEEESHRES .
ERIRAR.
MATCH ROM [55h]

MATCH ROM{E S IR E64ALROMFFIS, SE&ITHRELZ R L& EEN—FHENMNELY. RBEFM64IROM
55 E£ LR AIDS18B20 #ENn K Bl R M #5132 1E18 S FRBF64ROMFFS 7 ILEC A MM ER 15 5 455 B L Rk
o
SKIP ROM [CCh]

XF WS RIFBEITHBRTRIRMOAIROMABBLMEMINEEIRS . N, SLITHIF/AILAK L H—FKZHEROM
§%, RELZHREHMRIES[44h]), NTTERBREFZRIREE. T8 SRE—MNIERLZL LR, Zitinf], ZEEROM
HESZEREREL L —FIEMFEFREL[BEN. AREABLBEATERZGS, RHELFLEICAAROMEE, N
MH&E THRE. MRBL&ERLE—PMAH, BEXLEZEROMIES, BHTZRNIERENEE, R&LReLKERIE
MR,

ALARM SEARCH [ECh]

XIS HBRIERIEME RROMIESIER], REBRRELEHMIA SHHZAHSIEHME. ZHSRITFERE
TS — R BB B A 2 B A EMDS18B20E J T IRENRS . EEIRERTINSAYMZE, BBy
FUEEIHEL, XTREBETIENIRERS SIBIEY.

10.3 DS18B20IhkEIES

ER&IEHERFEAROMGSRMBESHAEEREENDS18B202 /&, EMATAE—1DS18B20MIhaEES .
XLEIES RIFREITHIZRIEEDS18B20M F 7y, KRREHRMINAEIFIEN . DS18B20MINaEIESIER T,
EJHTJ‘?)HEHE?%@, #FHI}IL?EE.T:J:.lz

CONVERT T [44h]

XEGESHATRI—RBERKT. REZFRIESHENITE, FENEEEREREIELLNFETHRE A B EEE
BEFEHRT, MEDSISB20RFRINFENEZEFSRS MREFEHRBEER T L H1ZIES, EEEE#EAE (tCONV),
WAELOUs (%) RBBRZ—/E Eh, IIDS18B20{tE Y. SNERDS18B20LUSNEREE L, SLZkiTH|gSAE

S,

Copyright®© Msksemi Incorporated www. msksemi. com
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MSKSEMI

SEMICONDUC TOR
Hizar S EIRE % HiEAF, DS18B20MNAL T45#kt, MELKIREO0, FREEIRTTH, MiRE1. AHFEHBERRXT
, BEME RN SRR ENREFR A SWER.

WRITE SCRATCHPAD [4Eh]

X&ZHSEDS18B20M B R R EAMIE, FEABETHE RS (FEENFE21MNEY) , BT REATLEFE

(FEHNEINTFT) , FEEAEREFES (FESENFEINFED) , JREUSRRERIEEE. ER=1FT
MEALMEEAEDEIERRLLEMD LT, TUSRERBERR,
READ SCRATCHPAD [BEh]

XFHSHENEMEFRD L RN FPHONRIBERLF I8, —EHITTE, EEIFEIF

T (¥958, CRC)
%58, MRAMBETEMBEFT, EHSETUEEIIER HE G4 <RIz,

COPY SCRATCHPAD [48h]
XEMSHTh TR ESEFR (82,34FT) WRNEEFIZEEPROMSF ., MNREAFEBIRERLITHIBHMNAE

) HiX £ HSr10usABE5E ERH &V RIFLI0ms, IDS18B201E 5 Fik .

RECALL E2? [B8h]

Th, TUARE E N EIEMNEEPROME R ZF S, R&ITHIBAEL HiZHSE4IEMEF, DS18B204

W EERRR: OFMREEEE, URREEER. RRIEEDSI8B20 L AT AEINIT, S — TaEERED
R EERMIET .

READ POWER SUPPLY [B4h]

BRITHI RS X £ S A BDS18B20/5 4 Kkt FF, HERFERIFIEN, DS18B20¥H IR 4%k; BH=EINBHEIR
B, DS18B20¥ SR LkAE. X TXEIESHAZERIFIATDS18B20#H 5.

Copyright®© Msksemi Incorporated
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MSKSEMI DS18B20

semiconoucTor .

= 3. DS18B20IgEIE S &

we Ei::3%) \ i \ ZHHSEML-WireB&FIIACTIVITYAFTER | #F
TEMPERATURE CONVERSION COMMANDS
‘ DS18B20i§ RS EMBIEN (RERT
Convert T FHiRiRE e 44h 4 AYDS18B20) . 1
MEMORY COMMANDS
FFHYFE AN &R
Read Scratchpad PR iﬁ%@’ﬁ CRC BEh DS18B20[EEM & X & Z O MIEFTI. 2
F1,
BHREBEANEERFTT2,
Write Scratchpad 3, 4F16. 7 (Tu. To. BT 4Eh F#[EDS18B20% %35 4T 5N HIBF T o 3
EFERNARLET)
){%TH\ TL\ EEE%‘@%%*HFH
Copy Scratchpad FPEHRENE FREHE 48h o 1
EEPROM.
1%’TH\ TL\ EEE%@%%%HFH
Recall E? FE B MEEPROMI B8h DS18B20¥§ AR A EIE A EH.
REIEER
EEH L EDS18B20
Read Power Supply R B4h DS18B204F it B KA R X LR A .
BEHES.

Note 1: X TFHEBIFHENTDSI8B207E IR F A I KIEEIEEPROMERE  , &R REE—1E R,
BELTEX TR AT e B H RS

Note 2: REIEHIBRAIEMBHEMATLUBEE % B E M5 S P BB ER .

Note 3: Tu, TR EFFRX=AFHNBEANLAEENES LEZHI

www. msksemi. com
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MSKSEMI DS18B20

SEMICONDUCTOR
. -
{ .
| Initialization MAATER Ty |
: Sequence RESET PULSE  [€
|
| v
: DS18820H
| ™
A PRESEHCE PULSE

MASTER TX ROM
COMMAND

33h
READ ROM

55h
MATCH ROM

FOh
SEARCH ROM
COMMAND,

Ech
ALARM SEARCH
COMMAND,

CCh
SKIPROM
COMMAND,

COMMAND, COMMAND,
MASTER TX
BITO
B20 TX BITO B20 TX BITO
B20 TX BITO! B20 TX BITL!
MASTER TX BIT 0 MASTER TX BIT 0
sro S\ N aro e} >
2
MACTH? MACTH FLAGSET2
Y Y
<
<
Y
A B20 TX BIT1
DS18820 TX :
FAMLY CODE MASTER TX B20 TX BIT1
1BYTE BIT1
MASTER TX BIT 1
DS18820 TX
SERIAL NUMBER
6 BYTES N N
Y Y
DS18820 TX
CRC BYTE ’T/
’T/ B20 TX BIT63
MASTER TX
BIT 63 B20 TX BIT63!
MASTER TX BIT 63
BIT 63 BIT 63
MATCH? MATCH?

A

Y

v

MASTER TX
FUNCTION
COMMAND
(FIGURE 12)

[ 11. ROM 5 $HTEE
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44h

MASTER TX Spalee
FUNGION EMPERATUR »
COMMAND '

FARASI
POWER

?

'ARAS
POWER

o

\ 4 h 4 A 4
Gr18820 MASTER ENABLES TAASTER ENABLES
BEGINS STRONG PULLUP ON STRONG PULLUP ON

CONVERSION ne] Do

A b 4
> GH1BE20H > DATA COFIED FROM
v CONVERTS SCRATCHPAD TO

TEMPERATURE v EEPROIM
DEVICE l
CONVERTING =N Y

Topy|
TEMPERATURE MASTER ENABLES PROGRESS
- STRONG PULLUP :

MASTER DISABLES
STRONG PULLUP

A 4
MASTER MASTER
A A MASTER MASTER
RX"0s RX"1s RYX" 05" RX" 15"
- A 4 4 1 A 4

4Eh
WRITE
SCRATCHPAD
?

READ
SCRATCHPAD
bl

A
»
r
: h 4
v NASTER BY DATE BFFE MASTER TX TH BYTE
iespdl : TO SCRATCHPAD
% POWERED Y MASTER BEGINS DATA FROM SCRATCHPAD
? RECALL FROM E? i
PROM
MASTER TX TLBYTE
TO SCRATHPAD
P
: : L 4
i MASTER MASTER TX CONFIG
RX "1s" RX "0s™ BEYTE
L 1 10 SCRATHPAD
BEEN READ
2
MASTER MASTER
RX “0s” RX “1s”
] MASTER RX
SCRATHPAD
CRC BYTE
¥ =, L 4 A4 L
Ll * =

RETURN TO INITIALZAION
SEQUENCE (FIGURE 11)FOR
MEXT TRANSACTION

& 12. DS18B20L)aEIE S RIEE]
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11. BR&ES

DS18B20F E ™ &MY B 2 & IATRREIERITTE M U EX T /LM R S &ESHEE : Sfbkoh . FEO
v 50, Bl H0MRLAIAERLES, BREEKDIN, MEHEDEEHHELLN.
M1 EMFH: EAfEFEAEKAN

FTBFDS18B20[E B IEEAFIIG W FFIFF IR, FIRHFIIMELFRR. —PNEMMORIRE— N FEKPR
AADS18B20E & & 4F & X FlH L ¥R .

ENRUFFIEAE, DEEHIRRRBEIRIFAB0usLALE (TX) —NEMRES, RERMEL%, HANE
WS (RX) « HELERMGE, SkQM ERBERFE%&NEISET., HDS18B204MEAIOSIM LM EHERE, F
%15-60us, #RIE%H—NE60-240usif T {5 SRR FERK.

MASTER Tx RESET PULSE MASTER Ry
480us minimum —P»€——  480us minimum »|
DS18B20H T
DS18B20H Presence pu IseX
Waits 15-60us—p 60-240us

VPU —_—_—————————————— == - - ——--"—-——-—-————_—_——— ==
1-WIRE BUS ‘7 ﬂ /

GND— — — - -

LINE TUPE LEGEND
e BUs master pulling low
e DS18B20H pulling
|low Resistor pullup

13. #IIRILFSY

1.2 %/5 B FF
DS18B20HI#IRIEE 2B T AT FAIERHFITEEZ Y, BNFER IR
. 5 K F

DS18B20E AWM ERF: Sl F S0 F. B&EFHIRFEIE 1MFREIZEL; BdE0MFREIZE0. B
bl aR D #5460us, BIEFAANSAMAZEZE L luskikSRTE. LR&ITHIEROHBENEZESE FRRERE
THEHE, SERFFR (LEL4) .

BEITFIRES L — N ENF, LIUEHIRLN B IRB TARRN, EFEISusHERE % . 4 BEWERE,
FHBRFRERS. BREEFREERSOMF, $miBBiEEARKE T BgREREFZE L 60us.

BEISHISRA L ERFRE, DS18B207E— 15us®|60usE OMXHE S & iTRA. MRL LR2SHEF, @
251. Rz, mR&ERIKBTFE, HEE0.
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START
OFSLOT

MASTERWRITE “0” SLOT MASTERWRITE “1” SLOT
—> €—— 1puS<Trec” 07 <o
€——— 60uS<Ty” 07 <120uS ——» —> ﬁ >1uS
Voo — I [
1-WIRE BUS / K@
GND— — — B e I N N
DS18B20H Samples DS18B20H Samples
MIN TYP MAX MIN TYP MAX
[€— 15,5 | €= 1588 —){4— s —p [€— 155 | € 1548 —){(— 30ps  —p
MASTERWRITE “0” SLOT MASTERWRITE “1” SLOT

4)‘ [ €—— 1pS<Trec” 07 <
Vo — — — L — - —
1-WIRE BUS fSSE; g;gééé;éi @
GND— — —

Master samples >1uS —> }47
Master samples
>1uS —»
e s [ e

LINE TYPE LEGEND
e Bus master pulling low e [S18B20H pulling

low Resistor pullup

14. IS HI R AR E
i B FF
BTSRRI FR, DS18B20{XH# ARIEMEBIEAITHIE. FEitk, R&HFEL L INFFHRIES[BEN
| IEEIFEER IS [BAh A MM ZIFFIRIEAT R, LAEDS18B20R 1A KB BRItk Z N, REEITHISSELAH &E
BE RIS F[44h)5 BEIEEPROMIE S [B8h] 2 [F %A F, 1£0DS18B20IhAEIE ST,
i BIEE s> 60us, BIEAMEZAHEZE D lusiikERTE, HREITHIIREEEMNS B LR REKETF
B, EBTFFIR, BURZLLMEDREFLus, RREEWHREM (WEL14) . ER%THRLHIEMNFRE, DS18B20
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WREHRAMR & EREMIK0. HEMOERG, DEEHWRRN, BE LHmaEE2SE PRI, NDS18B20
BRI R R TR H IR 15us A B, BEIEHI RSN F IR 15us AR B LR ERHERERT,
LUSER B R AR S o

E15HRIR T, Tre, FTsavpieZ FAFUNTF15us. E1635HE, RERETET LT AARIRA: TnrfiTre
RFFETEIRATRERE, F BABAEHIE RAERT BN 15us BRI &5 -

VoY —m — - —m — e e e e e e e e e

1-WIRE BUS _— GIH of Mastor
GND — —

— Tint>1ps —>|<— Tre —> Master samples ‘

15us g

F 3

15. IEHISRIE 1 AOIFART R

Vi = = —g—= — — — — =

1-WIRE BUS 7 VIH of Master

GND— — el — = = — = e o o e e e — e ——————

:'”T= | Tre= Master samples{ ‘
i

mall ' small

< 15us

LINE TYPE LEGEND
e Biis master puling low
Resistor pullup

16. HFEFNIFFIEL 1 WF
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12. DS18B20# {E 2z fI

121 =~ Fl 1

DS18B20

EXMIFE, R HEELZHEXASEREHBENDS18B20. R&kivH|E Bahx N EADS18B20i#1T
mERER, REERENSTERZHEFITECRCUAIALKIE.

MASTER MODE DATA (LSB FIRST) COMMENTS
Tx Reset ¥R & L E LRk oF
Rx Presence DS18B20s iR [El 777 Bk
Tx 55h FinHIR L LREROMIES
T 64-bit ROM code F 15588 £ DS18B20#b 1t
Tx 44h Finhlgs & IBEERIES

DQ line held high by . . .
Tx DQIE S ER#ZF500msE B, BRminEiti
strong pullup
T Reset B rhks
Rx Presence DS18B20s iR [El 777 Bk
Tx 55h FiTHlgE & LALROMIES
TX 64-bit ROM code F 15588 £ DS18B 20t
Tx BEh FIEHI K ILEERES
EEANFFRMECRC: THIRFEMTENSFRILRIHSI
Rx 9 data bytes BEFTHICRC, IMITERCRCHIEZBMAMCRCHITILE, R
B, #FIBETHIT; WRTE, MEHRE
122 =@l 2

EXMIFhRgE FNE— NS4S BEEHEERNDS18B20. 1X4I=ETy, THRESHER, REESEEEIT
BHCRCRINEHE. FITHIZSAEINEERZTHIEIEE NFEEPROMA,

MASTER MODE DATA (LSB FIRST) COMMENTS
T Reset S rhks
Rx Presence DS18B203& [ 77 7E Bk
T CCh PiZROMIES
Tx 4Eh BEEFHRIES
T 3 data bytes S3NMNEIREITH, Ty, MEESES.
T Reset S rhks
Rx Presence DS18B203& [ 77 7E Bk
Tx CCh B iZROMIES
Tx BEh EHEFRES.
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FIEFIRIREECRCENNASFi: EHRENHENS

Rx 9 data bytes FERIZEMNSNFTHICRC, HITEACRCHMIEEACRCIHIT
EiR, WRHEE, HHIS|ETHIT; MRTE, REEITIRE.

Tx Reset SRIpkH.

Rx Presence DS18B20iR [l 2 7 fk

TX CCh PiFROMIES.

Tx 48h ENEERES

DQ line held high by _
Tx EHIBF AR TIE DURERT4A DQ— N8 LR H ZE D R¥F10ms
strong pullup

13. HMMRERAFH

Z SRS AI B ETERE .o
THERETERE ..o
ETESEREL e

P

.............................................................................. -0.5V to +6.0V
.......................................................................... -55°C to +125°C
.......................................................................... -55°C to +125°C

.................................................................. £ LJ-STD-020AFL M

WA_EF5 ] 75 P TIE B R (EAT BT 5 BRI BE S, KR LIETRIRSE I T = s M5 PR AT 32 1

14. ExRtsH

(-55°C to +100°C; Vop = 2.5V to 5.5V)

2% #S FiH &=/ME HAIE mAE BT pEa
HEBE Vob EERME +2.5 +55 \Y 1
FEHE +2.5 +5.5
LTRIHEBE Vpu Vv 1,2
FEREEE +2.5 Vbp
- -10°C~+85°C +0.4
BEIRE terr ‘C 3
-55°C~+125°C +1.2
MNIZEREBEFE Vi -0.3 +0.8 \Y 1,4,5
JEEBELEE +2.2 5.5 1 Vop+0.3
WANBEERT | Vi = o v 16
e ez +2.5 RIS
JERR I Vio = 0.4V 4.0 mA 1
LR Iops 750 1000 nA 7.8
T1ERR Iop Vpp = 5V 1 1.5 mA 9
DQHINELTR Io 5 uA 10
=% +0.2 C 11

&
1) FrAREEHZUBLASEBLIL.
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2) ERHEERXFEEN: Mg LRBRHEEERN, Bt ERMSTNIZS VeutEF. AT I1AF|DS18B20K]

ViuiiAg, SEPRmAE ERHtEB B IEREMEARR; EItkVeu actual = Veu_ibEAL + VTRANSISTOR.

3) HBIEhZEME17.

4) BIEOR TR R AIMARTISE].

5) AEFEBFERATREERES, ATHRIEFEBHRVivaxAT 224K 2105V,

6) ZIE1METERBERAIMARSE].

7) {EHLERTIETOCRTE N ; 125°CHYE8 R &4 B A A 3uA.

8) AT loos, DQHIEREZIT: GND < DQ < GND + 0.3V or Vop — 0.3V < DQ < Voo.
9) FSERIYIREERINEEEPROMF #E.

10) DQ #EZKAS (‘BEE).
11) HHEREB R +125°CHIRERE £ Voo = 5.5ViliR 1000/ BT 5E .

15. T RFM
ES LM F#EE (-55°C to +100°C; Vpp = 2.5V to 5.5V)
2% #S i =&/|ME HAE RAE 24
NV Write Cycle Time twr 8 12 ms
EEPROM Writes Neewr -55°C to +55°C 1000 writes
EEPROM Data Retention teebr -55°C to +55°C 10 years
(-55°C to +100°C; Vop = 2.5V to 5.5V)
8% s FH &/ME | BEE | HKE gL pid
9-bit resolution 50
Temperature Conversion Time tconv 10-bit resolution 100 ms 1
11-bit resolution 200
12-bit resolution 400
Start Convert T
Time to Strong Pullup On tspon 10 us
Command Issued
Time Slot tsLot 60 120 us 1
Recovery Time treC 1 us 1
Write O Low Time tLowo 60 120 ps 1
Write 1 Low Time tLows 1 15 ps 1
Read Data Valid trDV 15 ps 1
Reset Time High trsTH 480 us 1
Reset Time Low trRsTL 1 ms 1
Presence-Detect High tPDHIGH 15 60 us 1
Presence-Detect Low troLow 60 240 ps 1
Capacitance Ciniout 25 pF
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&ixE:
1) ABREFIEERZILELT .

0.5

DS18B20

0.4

0.3
0.2

-
+3s Error ~_ P il
/ _—

20 30 40

Thermometer Error (°C)
i

-0.1
__—-—"-/_
02— Pl -
03 ~
04 Mean Error g
- —_— *-3s Error
-0.5

Temperature (°C)

17. BBREFIEhEE
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2) XTEFREILS.

1-WIRE WRITE ZERO TIME SLOT

>

1-WIRE READ ZERO TIME SLOT

B 4 START OF NEXT CYCLE

T e ——

flEe

T - WP = STAAT OFNEXT CYCLE

— f—— lREC

ROy —=

1-WIRE RESET PULSE

RESETPULSE FROM HOST

1-WIRE PRESENCE DETECT
PRESENCE DETECT

—'ﬂ{_

18. BIFE
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16. FRmHERBESI5%
BS Hew BE
DS18B20 TO-92 (3 D) +0.4°C(AJ E#l+0.3°C/0.2°C)
DS18B20H TO-92 (3 BM +0.1°C
DS18B20W TO-92-2 (2 B +0.4°C(RIE#I+0.3°C/0.2°C)
DS18B20U MSOP8 +0.5°C
DS18B20U-T MSOP8+PCB +0.5°C(RIZE#1+0.3°C/0.2°C)
DS18B20S TO-92S +0.4°C (A E#l+0.3°C/0.2°C)
DS18B20Z SOP8 +0.5°C
16.1 HERT
1) DS18B20U MSOPS8%f
s > - [ MwLivETER
TR o TR | il MIN | NOM | MAX
| a3 4 4 1 oo
Q:j_J u:ui 1 A2 A (7 [ j \ { A - . 1.10
== = d:J ¢ 7:d‘: - J b: 0.25 Al 0.05 0.15
Al t f } Ll_. A2 075 | 085 | 0ss
.‘_l.;.[.._ Al 0.30 0.38 0.40
‘ b 028 . 036
bl 027 | 030 | 033
o b o ¢ 0.15 0.19
| R . ol 014 | 015 | 016
11 =
N ‘ % L D 290 | 300 | 310
e 1 BASE METAI W E 470 | 490 | 5.0
- 1 £ 290 | 300 | 310
‘ WITH PLATING P
El E SECTION B-B 1 040 ] o [ 0.70
‘ L | o9sREE
-1

O
APOE. |

2) DS18B20TO92 %
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DS18B20

~ FLERT/ mm
il BAE | #ME | BAE
D A 45 46 47
2-82f Y201 b 0.38 0.46 0.56
T_ b1 046
! O c 036 0.38 0.51
5] 45 46 47
l £ 345 36 375
§ 2T 5o E1 1.2 13 1.4
8 :
a1 254
| | | L 135 145 153
L1 1.96
Il , L Z
a1 i 82 2
gl | 83 5
(UM
Il ;
Il
LU U
el
3) DS18B20S TO92S#f%:
TO-92S-A1/A2
TO-9255A1
=83
™ i
} EL |
z-{iLV )
D
-8y -8 1 HRER T/mm
we
I A E:D{: ﬁ%&ﬁ g.fsﬁ
b 038 044 056
l b 044
zll [ syt c 036 038 051
;l | | L1 D 30 41 42
5 5 87
TR T
| I | e 127
! A c el 254
| [ | L. 13.5 145 155
: . 4 L1 28
I |l . T
T f B3 45"
» | [ | i ER
[
il L T

¥,
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4) DS18B20Z SOPS8#t#E

e -

-

o0

TOT | e =3
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Attention

m Any and all MSKSEMI Semiconductor products described or contained herein do not have specifications that can
handle applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or
other applications whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with
your MSKSEMI Semiconductor representative nearest you before using any MSKSEMI Semiconductor products described
or contained herein in such applications.

m MSKSEMI Semiconductor assumes no responsibility for equipment failures that result from using products  at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in

products specificationsof any andall MSKSEMI Semiconductor products described orcontained herein.
m Specifications of any and all MSKSEMI Semiconductor products described or contained herein stipulate the

performance, characteristics, and functions of the described products in the independent state, and are not guarantees of the
performance, characteristics, and functions of the described products as mounted in the customer’s products or equipment. To
verify symptoms and states that cannot be evaluated in an independent device, the customer should always evaluate and test
devices mounted in the customer’sproducts orequipment.

m MSKSEMI Semiconductor. strives to supply high-quality high-reliability products. However, any and all semiconductor
products fail with someprobability. It is possiblethat these probabilistic failures could give rise to accidents or events that could
endanger human lives, that could give rise to smoke or fire, or that could cause damage to other property. When designing
equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures include but are
not limited to protective circuits anderror prevention circuitsfor safedesign, redundant design, and structural design.

m |n the event that any or all MSKSEMI Semiconductor products(including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must not be exported

without obtaining the export license from theauthorities concerned in accordance with the above law.
m No part of this publication may be reproduced or transmitted in any form or by any means, electronic or

mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior
written permission of MSKSEMI Semiconductor.

m Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume
production. MSKSEMI Semiconductor believes information herein is accurate and reliable, but no guarantees are made or

implied regarding its use or any infringementsof intellectual property rights or other rightsof third parties.
m Any and all information described or contained herein are subject to change without notice due to

product/technology improvement, etc. Whendesigning equipment, referto the "Delivery Specification" for the MSKSEMI

Semiconductor productthat you intend to use.
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