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DS18B20
o DALLAS ZWLAXI 2V Programmable Resolution

1-Wire Digital Thermometer

FEATURES PIN CONFIGURATIONS

Unique 1-Wire® Interface Requires Only One
Port Pin for Communication

* Each Device has a Unique 64-Bit Serial Code DALLAS
Stored in an On-Board ROM 18B20

*  Multidrop Capability Simplifies Distributed
Temperature-Sensing Applications

* Requires No External Components

* (Can Be Powered from Data Line: Power Supply
Range 1s 3.0V to 5.5V SO (150 mils)

* Measures Temperatures from -55°C to +125°C (DS18B20Z)
(-67°F to +257°F)

*  +0.5°C Accuracy from -10°C to +85°C

* Thermometer Resolution is User Selectable
from 9 to 12 Bits

* Converts Temperature to 12-Bit Digital Word 1n
750ms (Max)

=  User-Definable Nonvolatile (NV) Alarm
Settings

*  Alarm Search Command Identifies and
Addresses Devices Whose Temperature 15
Outside Programmed Limits ( Temperature

DO
VDD [

o
z
o

uSOP
(DS18B20U)

(BOTTOM VIEW)

Alarm Condition)
*  Available in 8-Pin SO (150 mils). 8-Pin uSOP, TO-92
and 3-Pm TO-92 Packages (DS18B20)

* Software Compatible with the DS1822

*  Applications Include Thermostatic Controls,
Industrial Systems. Consumer Products,
Thermometers, or Any Thermally Sensitive
System
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Figure 4. Supplying the Parasite-Powered DS18B20 During Temperature Conversions

VET)
:I DS18B20

, GND DQ Voo

Ve
uP 1

4.7k
Wi TO OTHER
[N B {-WIRE DEVICES
Figure 5. Powering the DS18B20 with an External Supply
Vi DS18B20 /oo (EXTERNAL SUPPLY)
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Figure 13. Initialization Timing

1-WIRE BUS

MASTER Tx RESET PULSE

480ps minimum ——p|+——— 4B80ps minimum

DS18B20

waits 15-60us

MASTER Rx

DS18B20 Ty

+—— presence pulse .

§0-240ps

v

LIME TYPE LEGEND
e Bus master pulling low

DS18B20 pulling low

Resistor pullup

HRIGIE 13 Z W E 2 ey > Al Je i — R AU - (HIDS18B20Z2 S {F(E

DQ EQU P3.3 ;DS18B20E k14
CLR DQ
MoV R5,#50 sFHE 500 us, fEiEERTE
CALL DELAY10
SETB DQ
MoV RS, #8 s 80 us, E£FDS18B20[HfE
CALL DELAY10
INB DQ,0K_18B20

http://faculty .stust.edu.tw/~wjshieh/ds 18b20.htm!

2/4



2014/11/28

MoV
JMP
OK_18B2@:

MoV
JMP

DELAY10:
MoV
DINZ
DINZ
RET

DS18B20#HE ZIe#iai E A Al I E MRS Zdn< - QIRMEEDS18B20EHE4 1 A ELRER L. MEIFERIAT

INIT_18B20:
CLR
MoV
CALL
SETB
MoV
CALL
RET

Figure 14. Read/Write Time Slot Timing Diagram

SR RICH]
P2, #55H ;DS18B20 R {RAENY, P25H 201010101
$
P2, #OFH ;DS18B20{EFH} , P25H;T:00001111
$
SIEHERERY = RS * 10 us > JLEFREVAZ DR 2 826516 F2E
R7,#30
R7,%
RS,DELAY10

;I EDS 18820
DQ
R5,#50 ;T 500 us, iEIAEASR
DELAY10
DQ
R5,#50 ;T4 500 us,ZEfFDS18B20|0|fELL TR
DELAY10

START
OF 5LOT

MASTER WRITE “0" SLOT
—

Bps < Tx “0" < 120ps — &

Veu
1-WIRE BUS
DS18B20 Samples
MM TYP MAK
+ 15us -D-|1— 15us *(4— 30us —I'-|
MASTER READ “0" SLOT

Vey

1-WIRE BUS

e Master samples
= 1pus ‘-l—

15us _>|q— 45us 4>|

=2lus —»

START
OF SLOT

MASTER WRITE “1" SLOT
+— 1us < Tgzp € 0

DS18B20 Samples

MIN P A

+ 15p5 -»|e 155 plg—— 30ps —p

MASTER READ “1" SLOT

*— 1us < Tazc < 0

LINE TYPE LEGEND
—— Sus master pulling low

Resistor pullup

DS18B20 pulling low

HDS18B204AAMEISE 1% - (Hr]FAaHE NS > FEEAR0S R ARG 7 B 11 V7R 0Bt 1 2 5 AR

Fe o AISREEE A0 - HECPUHHO0 » 4ERFLI60usHE AT LT » WISREE AL - RICPUZSLHHTIO - fE15us - RFERERIEE
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DUTREIFE R LRk mT 5 A—(E N o4l B EE FIDS18B20ME R LHUE BIIEsA » Bl A ERHEA TEZEC » F
RFCHVERHELE DS 18B20HIDQ » AISRC=0 > AIDQLAERFE0 - W1RC=1 - HIDQHERFE1 - FEMGHRE - AL ] Hg

8L T E I E ADS18B20

WR_BYTE: s B AR
MOV R6, #8

WR_1BIT:
RRC A
CLR DQ
MoV R7,#45 SRHER 215 us, FUAEHSE - BERFRIEDA R DI F 2 826516 fy24E
DINZ R7,%
MoV DQ,C s 5 ADS18B20RYE fHA H
MOV R7,#60 ;420 us, % /%ds18b203EH]
DINZ R7,$
SETB  DQ
MOV R7,#100 ;35 us, % %ds18b20[E|{E
DINZ R7,%

DINZ R6,WR_1BIT

RET

11N J5 R R0 1 2 S HIs e - CPUZEEEHUDS18B20; » ZAJeRFbMIJ eI 20 - 2M& T EIRE R » ARS8

Fill > 40ZRDSI8B20% 1 K1 » EEAEISTANM AR LLHIER T £ 1 > A1ZRDS18B20%5H 50 - &R EEMI4ERFE0 - It
CPUTELYISHIRMEF - (# n]sEHUDS 18B20A Vit {E - BB F t /2 Z4ER%J60us

RD_BYTE: 5 sEE—fiL TeAHENSE
MOV R6,#8
RD_1BIT:
CLR DQ
MoV R7,#2 seaaERek > FF4E 2 us
DINZ R7,$
SETB DQ
MoV R7,#30 5} 10 usigfEaERaT%
DINZ R7,%
Mov c,DQ 5 TEDQFEHIEIN|DS18B207% H 7 FHFf%
RRC A
MOV R7,#150 ;34850 us,ZEfFds18b20m|iE
DINZ R7,%
DINZ R6,RD_1BIT
RET

APEEDS18B20GEHUEE A ML TTAHAVERSE R - ZBE M SIE 2

DS 18B207 (4 FAIS S5 IP1_FJ7 2 S8 BRI BS)
LB LB ¢ EEIASM)
7£16x2 LCD_ 8857 © #fl(ASM)
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