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One Wire Digital Temperature Sensor -
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L N DESCRIPTION m DOCUMENTS

4 e Unique 1-Wire® interface requires only one port pin for communication
- > e Each device has a unique 64-bit serial code stored in an onboard ROM
L e Multidrop capability simplifies distributed temperature sensing applications
e Requires no external components
’ e Can be powered from data line. Power supply range is 3.0V to 5.5V
: o Measures temperatures from —55°C to +125°C (—67°F to +257°F)
e +0.5°C accuracy from —10°C to +85°C
e Thermometer resolution is user-selectable from 9 to 12 bits
e Converts temperature to 12-bit digital word in 750ms (max.)
e User-definable nonvolatile (NV) alarm settings
e Alarm search command identifies and addresses devices whose
temperature is outside of programmed limits (temperature alarm

condition)
. F iy e Applications include thermostatic controls, industrial systems, consumer
products, thermometers, or any thermally sensitive system
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Comments

£+ Looking for answers to technical questions?

We welcome your comments and suggestions below. However, if you are looking for solutions to technical questions please see our Technical
Assistance page.

Log in or register to post comments.

Member #1555428 / about 4 months ago / % 1

niaiaieiaiaiiesiaiie =~~~ ~~yple of meters away, then you may want to consider this



treatise:
https://www.maximintegrated.com/en/design/technical-documents/tutorials/1/148.html

Abstract: The 1-Wire® protocol was originally designed to facilitate communication with nearby devices on a
short connection. 1-Wire was also a way to add auxiliary memory on a single microprocessor port pin. Methods
were later developed to extend the 1-Wire protocol to network applications well beyond the size of a circuit
board. This document discusses various aspects of 1-Wire networks and provides design guidelines for their
reliable operation. Several appendices address fine-tuning the 1-Wire bus interface and illustrate 1-Wire
communication waveforms in various conditions.

Member #1178154 / about 2 years ago / W 1

Actually we want a sensor capable enough to measure the changes of temperature within a room . The query
that i want to ask is whether this sensor acts like a thermistor in which we have heat the sensor to measure the
change or this sensor DS18B20 can measure the temperature change within room automatically ?

Member #910783 / about 3 years ago * / W 1

I'm using the DS18B20 waterproof type with no problems, if | install an DS18B20 IC sensor in the breadboard
running same code it will bring down my Arduino Mega. I'm using connections as per data sheet. I'm only using
one and have tried a few doing the same thing to the Arduino Mega, like the IC's are shorted. Any help would
be great!

Member #57306 / about 3 years ago / % 1

A way to put one on an Arduino (5v or 3V3) or on a Sparkfun ESP8266 Thing, with a "clever" (if somewhat
"arcane") way to deal with the need to delay between asking the sensor to take a reading, and asking it what
the reading was, is explained at...

http://sheepdogguides.com/arduino/DS18B20-HowTo.htm
The solution given does not tie up the processor with a "Delay(1000)", during which other things can't be done.

The approach expects an 10 pin to be dedicated for each sensor, but can be extended to allow more than one
sensor.

Member #57306 / about 4 years ago / W 1

Multiple DS18B20s... in combination with other 1-Wire chips, or not.... can all be on one long piece of "bell
wire", under the control of a modest Windows PC, with software written (by you) with Lazarus, "the free Delphi".

Details (and zip with demo sourcecode) at...

http://sheepdogguides.com/lut/dsti2hello_ds18b20.htm

Member #129616 / about 4 years ago / % 1

Hi all. Has anyone found a 1-wire sensor like this one that goes up to 150C ? (There are a few SPI or 12C chips
around now that now go to 150C like the LM73, but | have not found a 1-wire yet.) The usage needs to read
casing temperatures (oil temps) on an sump, diff and a transmission to about 140C... Any leads appreciated.

m mityakoval / about 4 years ago / W 1
1

I'ls it capable of measuring ambient temp? Say | will mount it above office table and want see how quickly
does the temp change when a person is sitting at it. Thanks!

Member #57306 / about 3 years ago / W 1

Yes... it can. You can READ the sensor a few times in 5 seconds. It is "a small blob of plastic" (a bit like an
"ordinary" transistor). There's no complex heat transfer mechanism to make it "instantly" reflect a "new"
temperature around it. If the tture rose by 5 deg F, | would quess that the sensor would show at least 4 of
those degrees within 5 minutes, max. So many variables here! Is the room's air "well stirred". Is the sensor
in a "dead zone", near the wall? Did all of the air in the room "jump" by 5 degrees, all at once? Etc.

~ ScottS / about 11 yearsago / W 9

e
%ﬂs’ is super easy to hook up to an arduino. 5v to pin 3, ground pin 1 and hook up a digital line to pin 2. Make
sure to put a 4.7k resistor between pin 3 and 2. You can find some sample code here:
http://www.arduino.cc/playground/Learning/OneWire. The temperature sensitivity is great.
have fun!

xielothan8 / about 8 years ago / W 2

i tried to upload this code and it said that " 'onewire' does not name a type" ??? does anybody have any
ideas?

Member #57306 / about 3 years ago / % 1



You need to INSTALL the OneWire library. This is a "once and for all" step. Then, with each project
using Dallas 1-Wire chips, you need to INCLUDE the library in that project. (Note: "OneWire" and
"Wire" are completely different things.)

To INSTALL: Go down "Sketch/ Include Library/ Manage Libraries" Once that's done, you can use
"Sketch/ Include Library", or just put #include at the top of the code by hand.

m PointyOintment / about 5 years ago / % 1
e

rhaps you forgot to #include the OneWire library?

Member #242413 / about 8 years ago / % 1

Hello Scott,

this might be a silly question, plz help me understand. | ran the code as it was given here,
http://www.arduino.cc/playground/Learning/OneWire.

the output numbers are in the range of 190-193. the setup was @ room temperature. how can i relate this
number to degree C or F. thanks.

Member #246852 / about 5 years ago / % 1

Multiply by 0.0625 to convert to celcius.

jatkins / about 11 years ago / ¥ 1

Really helpful - easily got it working now. Thx :).

DanJulio / about 9 years ago / % 4
Accurate and easy-to-use. | posted the design and source of a simple 4-channel monitor/logger using this
device, an arduino and EA DOG-M LCD display using the libraries listed here to my website if that's of any help
to anyone.

Member #366616 / about 7 years ago / W 3

Great sensor.

Pros: 1: Easy to hook up. 2: Accurate (as far as i can tell). 3: Fast response time. You place your finger on it
and immediately the reading starts to rise.

Cons: 1: It would be VERY easy to mix this sensor up with a standard NPN transistor since they look almost
exactly the same, so make sure you keep it in a separate box.

they recommend you use a 4.7k resistor between pin 3 and pin 2, but | have found a 10k works fine, accurate
within at least 2 or 3 degrees Fahrenheit of the actual temperature. Perhaps if you need the EXACT
temperature you should use a 4.7k, but if you just need a good estimate and you have a 10k lying around, just
use that it works fine.

pauljhill / about 5 years ago / ¥ 1

put 2 10k in parallel and you'll do even better

Kevin Whitson / about 6 years ago * / % 2

| recently used this sensor in a Raspberry Pi project. It's a great device. | wrote a blog post on the build,
including the code. | hope this helps you with your project.

Monitoring Temperature With Raspberry Pi

Kevin Whitson

J_at_DL / about 8 years ago / % 2

Anyone know what order the 64 bit ROMs are returned in in a ROM search request of a multidrop
configuration?

I'm using the code from the Arduino Playground OneWire examples... The function ds.search(addr) returns an
array of the found sensors - but in what order?

In particular, if | add a new drop to an existing setup, won't the array ordering change?

Member #57306 / about 4 years ago / W 1

If you purchase a USB adapter to connect 1-Wire devices to a PC (about ), all sorts of interesting
possibilities arise. For your immediate wants, there's "1-Wire Viewer", a free utility that comes with the
SDK. which gives you a quick, easy way to learn the IDs (64 bit ROM) of all of your 1-Wire chips. With the
adapter + Lazarus (the "free Delphi") you can write programs for logging and displaying data from your 1-
Wire chips on a PC. (Lazarus use explained at http://sheepdogguides.com/lut/dstl2hello_ds18b20.htm)




clever / about 7 years ago / % 1

the search works in a binary manner, so its likely going to be fully sorted, you would want to search that
array for each address you want to know about, and then query things by address

Member #242413 / about 8 years ago / % 2

Hello all,

this might be a silly question, plz help me understand. | ran the code as it was given here,
http://www.arduino.cc/playground/Learning/OneWire.

the output numbers are in the range of 190-193. the setup was @ room temperature. how can i relate this
number to degree C or F. thanks.

E ® MikeGrusin / about 8 years ago * / W 2
I

vide your output by 16 and that should be degrees C. I'm assuming your values are in hexadecimal (we
usually write that 0x192) since that would be the correct output for room temperature.
0x192 = 402 decimal / 16 = 25.125 degrees C.

Member #151952 / about 8 years ago * / W 2

Dear all,

if you get this sensor you need to know how to retrieve the serial unique number from the sensor if you design
one wire multiple thermometer.

youtube

David12 / about 10 years ago / % 2

I've ordered these from here in September and they were the DS18B20's. They are actually labeled on the
face of the IC but you'll have to use a magnifying glass and strong light to read it to verify what you have. A
brief description of the differences between versions: The DS18B20's have 12 bit resolution capabilties. The
original DS1820's (note lack of B or S) have 9 bit resolution. The DS18S20 (note S) was meant as a drop-in
replacement for the original DS1820. It gets a 12 bit temp value but rounds it to a 9 bit value. You CAN
however get 12 bit resolution with the DS18S20's but it requires extra calculations/reading of registers to be
done that the DS18B20's don't require. The DS18B20's also allow you to specify 9, 10, 11, or 12 bit resolution
programmatically. Taking 9 bit values takes less time and power.

Member #482343 / about 5 years ago / % 1

| am looking for an easy way to connect a very large number of these. | recall seeing these small M&M Candy-
sized connectors that would only do 2 or 3 connections. There were two sides, and there were small blades
that would push through the insulation and make the electrical connection. You used a tool to crimp the two
sides together. They were intended for land line connections. There were versions to splice in a drop line, and
that would seem to be an ideal solution. But, now | can't seem to find them.

Member #482343 / about 5 years ago / % 1

| did find the "M&M" sized connectors, but | had mis-remembered what they were. They are the 3M
Scotchlok Insulation Displacement Connectors. Most versions of this really only function like a wire nut to
tie several wires together, but don't require you to strip the ends. There is one that will do a tap into a
line,without having to cut the line, but | would need 3 of these.

So, there may not be an easy solution like | was hoping to find.

-_a SQLDiablo / about 6 years ago / % 1

1 guys! This little sensor is awesome, and I'm looking to integrate it into a PCB I'm designing. Is it in the
SparkFun Eagle library? If so, what is it called? Thanks for your help!

Member #426035 / about 6 years ago / W 1

Okay, so | have a dilemma. | want to sense three different temperatures, so, | need three of these. | have one
now for testing that | ordered and got it working with little or no issue. It does appear to work great and is very
accurate. | also want to keep a timer or stopwatch (like a kitchen timer) in my application. Here is the issue,
these take 750ms to convert the temperature to the data word that | can read out. A "delay(750);" is an eternity
in the microcontroller world, especially if | want to do other time sensitive things, such as keeping a stopwatch
that ticks every second. So, any ideas? | am worried about when | do need three of these, | know you can put
multiples of them on the bus but is it 750ms each??? What about timing issues, how do | know they have each
converted their temperature at the same time when reading multiples on the bus?

| am considering changing out to a TMP36 or a thermistor. Granted, | would give up some accuracy but | would
be able to read them out in microseconds. | have even considered running a parallax propeller because it can
run 8 cores.

| don't know, thoughts?

Thanks!



MORA / about 6 years ago / % 1
You dont need to do nothing in those 750ms, you can come back later and read the data.

For example you can call the function every second and toggle between start convert and read
temperature. If you have multiple devices, you can make them all convert at the same time (SKIP ROM
command), so you dont need to wait 750ms for each of them.

Also if you lower the precision of them, they convert much faster, if you can do with .5C readouts they only
need 100ms

Member #498209 / about 6 years ago / W 1

this is great, do you have this product here in the Philippines?.

@ @ Toni_K / about 6 years ago / % 1
e

leve we do ship this there, but our customerservice@sparkfun dot com team will be able to give you
an answer for sure.

Member #331060 / about 6 years ago / % 1

| have two of these sensors connected to an Arduino. One of them is right on the breadboard with the Arduino,
the other is on a long wire (about 8 inches). The two sensors have about 2.3 F difference in their readings. If |
put both on the breadboard, or both on a long wire away from the breadboard, they are within 0.2 F of each
other which is understandable. But why do | get a significantly higher reading from the one that is on the
breadboard ? | even tried a TMP102 and a DS18B20. Again one on the breadboard the other on a long wire
and | get similar disrepancy in readings; i.e. the one on the breadboard always shows about 2.3 F higher
reading. Is there an explanation for this ? Thanks !

p @ Toni_ K / about 6 years ago / % 1
m

m, that is very strange. | haven't heard of this problem previously - it may be something related to
signal degradation over the long wire, but you aren't placing them far enough apart for that to be such an
accurate and large difference. You might want to check the forums to see if anyone else has run into this
problem. Or try switching out your breadboard and see if the issue is with the sensor location or the
breadboard itself.

Member #57306 / about 4 years ago / % 1

"Signal degradation"?? No... that's not going to happen... that's one of the advantages of using a
DIGITAL sensor, like the DS18B20.

Member #331060 / about 6 years ago / % 1

I've tried different breadboards, longer/short wires, changed the location of the sensor, but nothing
changed. My last experiment was to put both sensors on breadboards, one on the same breadboard
as the arduino (which is a mirco by the way) and the other on a different breadboard. The
breadboards are still next to each other as close as possible. But the sensor that is on the same
breadboard as the arduino always shows 2.3-2.5 F more... It's driving me up the wall ... next I'll try
different power supplies (same ground) and different arduino boards, to see if that makes any
difference. | looked and looked on line but | can't find any other resports of this same problem... My
guess is that nobody has noticed this.

Member #331060 / about 6 years ago / % 1

Different power supplies didn't fix it.... and different arduino boards (pro mini instead of micro)
didn't fix it either.

p ® Toni K / about 6 yearsago / % 1
B

ee if we can duplicate it here and find a possible explanation for you. What a head
scratcher!

Member #331060 / about 6 years ago / W 1

That would be awesome ! At least I'll know if I'm going crazy or not ... :-) By the way,
I'm not using parasitic power and I'm using the latest version of the OneWire library.
Now | have three sensors as follows : Two are on a tiny breadboard (the kind you sell
here) and one is on the same breadboard as the arduino (pro mini). I've hooked up
power to all three sensors (same power supply). The one-wire pin is pulled up with a
4.7k resistor on the breadboard that has the arduino. | can move the other end of the
1-wire bus from the sensor on the arduino breadboard to each of the sensors on the
smaller breadboard; | get 74.8 F from the sensor on the arduino breadboard and 72.1
F, 72.3 F from the other two sensors. All the sensors are within 3 inches of each other
and I'm careful to not touch or otherwise disturb any of them. This is very mysterious
Il Thanks for your interest in my problem...




Member #331060 / about 6 years ago / W 1
It appears that proximity to the arduino matters afterall... The only explanation |
can come up with is that the arduino has enough heat dissipation that it affects
the readings of a sensitive sensor like the DS18B20.
Member #372394 / about 6 years ago / % 1
Anyone know how long the data line can be before it starts running into trouble? Looking to run it using three
wires (gnd, +5v, and data), over some moderately long distances (25-35 feet or so).
xcplanet / about 6 years ago / W 1

I've used many of these, some on data lines up to 75 feet long with no problems (I use phone RJ11
cables). My favorite technique is pulling apart phone union jacks, putting a DS18B20 inside the jack, and
putting it all together again. I've daisy-chained up to 4 this way.

Member #458366 / about 7 years ago / % 1

i want to know the region (distance ) that ths sensor can read the temp in it ???

@ Capslock118 / about 7 years ago / W 1
0

ught one of these to monitor soil temperature in my garden and so far it has held up. | used heatshrink to
build a cheaper (read: handy man special) version of DS18B20. It has faired well being submerged in moist-to-
wet soil however over the past 14 days there have been 3 small, one-off, events where the temperature
reading ended up being -196.6 F.

Readings are taken every 15min. and | have not yet confirmed if it might be a timing calibration issue or if my
heat shrinking capabilities are sub-par (I'm going to bet the latter).

I'll be buying up to DS18B20 for next growing season but can certainly find a few other uses for this type of
sensor; namely indoor gardening. Great product when used within reason.

Member #440679 / about 7 years ago / % 1

Planning on buying some of these, what type / model number of extension cabling should | use for this?

6strings / about 7 years ago / W 1

OK, | was lauding the effectiveness and simplicity of the TMP102 just a few weeks ago.. then | tried the
DS18B20. Every bit as stable as the TMP102 but in a nicer package for remote sensing (I just bought the
probe version to make it easier.) Excellent sensor. The extra code involved is actually not that bad. The newest
library works perfectly. The DS18B20 is well-suited for temperature controller applications with Arduino and
such. | am using it in an egg incubator, and it holds temperature very well.

Member #426311 / about 7 years ago / W 1

Is there a wider range available?, I'm looking to measure up to 200°C

@ PointyOintment / about 5 years ago / W 1

Is thermocouple sensor is more appropriate for high temperatures. Thermocouples are analog, so the
accuracy and resolution depend on the thermocouple amplifier and ADC you pair it with.

Richiep / about 7 years ago * / W 1

I'm running a couple of these from a Raspberry Pi. One of them is right on a breadboard, the other is on a 15ft
wire lead. When | place the two sensors next to each other indoors they read within 0.1 degree Fahrenheit,
Awesome! When | run the wire lead outside the accuracy goes down substantially as much as 30 degrees. The
outdoor accuracy is almost perfect at night but when the sun comes out | get the wide range of error. Are these
things light sensitive? Where is the noise coming from?

Note that I'm using a LaCrosse thermometer, which work great, as my reference.

Thanks Rich

KanyonKris / about 7 years ago / % 1
Is the outdoor sensor in sunlight? If so it will get warmer than the surrounding air. Put the sensor in the
shade. Weather stations use a vented, white enclosure to keep sunlight off the temperature sensor.
Luis78 / about 7 years ago / W 1
Does anyone know how to connect this sensor to a Zigbee Radio? without arduino? Any example will be
appreciated... thanks
Member #408338 / about 7 years ago / % 1

Nonuauun wuaru w uy 1€ mbed example above or could it be done on an Arduino



UNO R3 by changing pin 25 to lets say pin

Member #408338 / about 7 years ago * / % 1

| realized it was a stupid question and wanted to delete it but it wouldn't let me! | could only edit it...

shardbearer / about 7 years ago / W 1

This should work on 3.3V right?

E @ Toni_K / about 7 yearsago / W 1
0

rrect. The power supply range is 3.0 to 5.5v.

Member #367539 / about 7 years ago / % 1
| want to operate this sensor from audio plug via PC with audio input/output. Is there some way to do this? do |
need more other product to do this?

Member #340606 / about 8 years ago * / W 1

Anyone able to speak to waterproofing these with epoxy? I'm hoping to build my own inline water temp sensors
similar to: http://martinsliquidlab.org/2012/01/05/radiator-test-bench-v2-design-build-log/ about half way down
the page (search for inlet sensors). | tried contacting the author, but still have yet to hear back.

| need several of them, and epoxy into a tubing coupler may work better than any pre-packaged setups out
there.

Member #280357 / about 7 years ago / % 1

Adafruit seems to have this on their shelves: https://www.adafruit.com/products/381

p P HelloTechie / about 7 yearsago* / % 1
e

carry the Temperature Sensor (DS18B20), which is waterproof. :)

kDuino / about 8 years ago / % 1
Does anyone have experiences with DS18B20 and long wires?

| want to hookup mine on a 80 feet (25 metres) wire.

p hads / about 8 years ago / W 1

I've had one on 20m, with no issues. Can't see it being a problem.

kDuino / about 8 years ago / % 1

Ok, i just tested it with 30m twisted ethernet cable (not shielded), and it worked!

EElizabeth / about 8 years ago / W 1

Has anyone used this sensor with the LIFA toolkit? I"ve been having some problems on my Mega 2560.

ﬁ keen101 / about 8 years ago / W 1
ust a note for anyone who decides to use the code from the Bildr Tutorial.. Some guy told the author that he
had a bug in his code, and so he changed a value near the end from 16 to 2, but now it does have a bug.
| changed my code back to 16, and the code is now working properly.
float TemperatureSum = tempRead/16-0.25+(CONT_PER_C-CONT_REMAIN)/CONT_PER_C;
aMeyer / about 8 years ago / % 1
I'switched back to the original code.
Thanks for pointing it out.

Member #198048 / about 8 years ago / % 1

Anyone has a sample code of this sensor for verilog?

IM / about 9 years ago / W 1

Hi all,

| just purchased a few of these recently. | was wondering if anyone knows whether it's possible, and how
difficult, it would be to interface these sensors with a NI USB-6008 DAQ and LabView.

Thanks!

FLAKElabs / about 9 years ago / % 1

Cotmom oo o= - ijtive. If you hold it in your hand it will spike very quickly.



g Young Maker / about 9 years ago / % 1
agle part?

stmrocket / about 10 years ago / W 1

Great sensor. Do you have an eagle file for it? | know | could modify a transistor layout but it would be nice to
have an accurate one for it.

TomTheGeek / about 10 years ago / W 1

| am also having problems getting this to work with a Picaxe-08M. Are these the old style sensors? The Picaxe
manual states "Note the readtemp command does not work with the older DS1820 as they have a different
internal resolutiom." If these are the old style that should be listed in the product description.

I2C Master / about 10 years ago / W 1

Mine does not work and i am using mine with a PICAxe. Help me someone, KATE!!!!

Silntknight / about 9 years ago / W 1

Check the wiring diagram. The datasheet for the PICAXE 08M should show the diagram. There is a
command already written for it, by the way. Try "readtemp (pin),(variable)".

mcstellar / about 10 years ago / % 1

Miles Burton has an easy to use Arduino library for this sensor here:
DallasTemperature Library
It currently supports the DS18B20, DS18S20 and DS1822.

Ribster / about 10 years ago / W 1

Thx. for the link ScottS.

Excellent sensor that's a huge package in a small box. The best temperature sensor to have in your toolkit.
With so much on board capability you will save memory and processing time.

Please consider carrying more 1-wire devices:

http://www.maxim-ic.com/pl_list.cfm/filter/21/In/en

E FlyByPC / about 10 years ago / % 1
u

n little devices -- accurate and cheap. They're also insanely easy to wire up. When Maxim says "one wire,"
they mean it; you can even power it using the data line if you're careful about timings and provide a strong
pull-up when needed. Developing code to drive them is nontrivial, though (various layers include bit timings,
commands and ROM codes etc), but once it's working, they're very reliable.

Member #57306 / about 4 years ago / W 1

If you "drive" the chips from a PC (I've used Windows, for years. Others have done 1-Wire stuff from Linux
equally long) all the "messy bits" are taken care of for you between an adapter (about ) and the routines
in the free SDK. | programmed for 1-Wire with Delphi for years, and have just (8/16) figured out the small
tweak needed to use the SDK with the "free Delphi", Lazarus. (Which | have been using happily for
several years). http://sheepdogguides.com/lut/dsti2hello_ds18b20.htm

And remember that the 1-Wire family includes many devices. You aren't limited to temperature sensors.
There are digital input and output modules. Analogue input modules, etc.

SOMETHING. SO0VEBIDY

ABOUT SPARKFUN PARTNER WITH US SUPPORT SITE INFORMATION
Read Our Story See Our Partners Customer Support Terms of Service

Press & Media Become a Distributor/Reseller Purchase Orders & Payment Privacy Policy

SparkFun Education (4 Receive Volume Discounts Terms Compliance

Job Openings Build a Custom Kit Technical Assistance Site Map

Annlv for a Hardware Donation FAQs



Contact Us

SparkFun Electronics ® / 6333 Dry Creek Parkway, Niwot, Colorado 80503

Questions? Feedback? powered by Olark live chat software



