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The Infrared temperature sensor is a non-contact temperature
measure model. It is composed of 116 elements of thermocouple in
series on a floating micro-membrane, the black Surface of the
sensor is good to absorb the incident thermal infrared radiation,
which might trigger a voltage response at output. This sensor
outputs an analog voltage (0~1.1V) according to target
temperature.
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Get One Now =

[https://www.seeedstudio.com/Grove-Infrared-Temperature-Sensor-

p-1058.html]

Version

Product Version Changes

Grove - Infrared Initial
Temperature Sensor
v1.0

Grove - Infrared Optimize the layout
Temperature Sensor
v1.1

Grove - Infrared Change the power chip to make
Temperature Sensor the power more stable
v1.2

Released
Date

Dec. 11
2015

Jul. 24
2016

Feb. 10
2018

Specifications

e Voltage: 3-5V

e Measuring Current Supply: 160-200 uA
e Measuring Range: -10~100°C

e Holding Time: 2S

e Operating Temperature: -10~80 °C
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e Storage Temperature: -35-80 °C

Tip
More details about Grove modules please refer to Grove System
[https://wiki.seeedstudio.com/Grove_System/]

Platforms Supported

Arduino Raspberry
Pi

Caution

The platforms mentioned above as supported is/are an indication of the
module's software or theoritical compatibility. We only provide software
library or code examples for Arduino platform in most cases. It is not
possible to provide software library / demo code for all possible MCU
platforms. Hence, users have to write their own software library.

Getting Started

Play With Arduino

The following sketch demonstrates a simple application of
measure the measure the surrounding temperature around the
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sensor and the temperature of the target which is in front of the
sensor. And print the result on the serial monitor.

Note

If this is the first time you work with Arduino, we firmly recommend you to
see Getting Started with Arduino
[https://wiki.seeedstudio.com/Getting_Started_with_Arduino/] before the
start.

e Step 1. Prepare the following materials:

Seeeduino V4.2 Base Shield

Get One Now Get One Now
[https://www.seeedstudio.com/Seeeduino- [https://www.seeedstudio.com/Base
V4.2-p-2517.html] Shield-V2-p-1378.html]

4 >

* Step 2. Connect Grove - Infrared Temperature Sensor to port AO
of Grove-Base Shield.

e Step 3. Plug Grove - Base Shield into Seeeduino.

e Step 4. Connect Seeeduino to PC via a USB cable.
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Note
If we don't have Grove Base Shield, We also can directly connect Grove -
Temperature and Humidity Sensor Pro to Seeeduino as below.

Seeeduino Grove - Infrared Temperature Sensor

5V Red

GND Black

A1l White

A0 Yellow
Software
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e Step 1. Download the Demo Code
[https://files.seeedstudio.com/wiki/Grove-
Infrared_Temperature_Sensor/res/MeasureTemperature.zip],then
double click it to open the demo.

Before measuring temperature, you need simple setting. Following
the instruction below before your test and you will gain a accurately
result.

» Step 2. Regulate the sensor voltage

After uploading the demo program, make the sensor in normal
environment more than 5 minutes that make the sensor
temperature the same as surrounding temperature. Then open the
serial monitor to check the voltage which the sensor output. Ideally,
when the ambient temperature is equal to the temperature sensor,
the infrared sensor (TP-538U) output is OV.We should regulate the
reference voltage which offset at 0.5V by hardware. As shown
below, the sensor voltage is 0.014V, we just need to change the
offset_vol value as0.014 which you obtain from the serial monitor in
program.
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| MeasureTemperature | Arduino 1.0 ._-_ [ = | =] “

File Edit Sketch Tools Help

MeasureTemperature

{f Licenze along with thiz library, 1f not, write to the Free Software -
{f Foundation, Inec., 51 Franmldin S¢, Fifth Floor, Boston, MA 02110-1301 USA

i

e o e e o e e b o o e o o e o Rk ok ok Rk R kR | =

#include <math b

#define SUR TEMP PIN A0 // Analog input pin connect to temperature sensor SUE
#define OBJ _TEMP_PIN Al // Analog input pin conmect o temperature senzor 0BT
float temp_calibration=0; {fthiz parameter waz used to calibrate the te
{ffloat objt_calibration=0.000; /fthis parameter was used to calibrate the ob
float temperature range=10; {iwe make a map of temperature—woltage accordl

ffobject distance iz 9CH

float offset_wol=0.014; ffthis parameter was used to set the mid lewel

{fthe zen=zor output 0. For example, the surround
ffvou should zet the reerence to 0,520 or more

flthe unat iz ¥

-!-I..-._::uf temnValne = M-
g m :

Arduine Duemilanoy

4] COMS3 - - ESNEERT

Surrounding temperature:26.73 Senscr wvoltage:0. 014V cbject temperature:30. 68 e
Surrounding temperature:26.73 Sensor woltage:0. 015V chbject temperature:30.77
Surrounding temperature:26.73 Sensor voltage:0. 015V cbiject temperature:30.77
Surrounding tempersture:26.73 Sensor wvoltage:0. 015V ocbiject temperature:30.77
Surrounding temperature:26.73 Sensor wvoltage:0. 014V object temperature:30. 68
Surrounding temperature:26.73 Sensor voltage:0. 014V object temperature:3d. &2
Surrounding temperature:26.73 Sensor voltage:O. 014V ocbject temperature:30. 36
Surrounding temperature:26. 73 Sensor wvoltage:0. 014V object temperature:30.56
Surrpunding temperature:26.73 Senseor woltage:{. 014V ocbiject temperature:30. 56
Surrounding temperature:26.73 Sensor wvoltage: 0. 01aV cbject temperature:30.36
Surrounding temperature:26.73 Sensor wvoltage:0. 014V ocbiject temperature:30. 56
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Surrounding temperature:2&.73 Sensor voltape:0. 014V cbject temperature:3d. 36 1
Surrounding temperature:26.73 Sensor wvoltage:0. 0i1aV cbject temperature:30.36
Surrounding temperature:26.73 Sensor voltage:0. 014V object temperature:30.59
Surrgunding temperature:26.73 Sensor voltage:(. 014V ocbiject temperature:30.39
Surrounding temperature:26. 73 Sensor wvoltage: 3. 014V object temperature:30.59 =
Surrounding temperature:26. 73 Senser woltage:d. 014V chiect temperature:30. 62
Surrcunding temperature:26.73 Sensor wvoltage:0. 014V  cbject temperature:30. 359
Surrounding temperature:26.73 Sensor wvoltage:0. 014V cbject temperature:30. 68 4
Surrounding temperature:26.73 Sensor voltage: 0. 014V cbject temperature:30.62
Surrounding temperature:26.73 Sensor woltage: 0. 014V ocbiject temperature:30. 62
Surrpunding temperature:26.73 Sensor voltage:{. 014V object temperature:30.635
Surrounding temperature:26.73 Sensocr woltage:{. 014V cbject tempersture:3{. &8
Surrogunding temperature:Z6. 73 Sensor wvoltage:O. 013V chiject temperature:30. B3 -
[ | futozcroll To line ending v 9600 bsud v
L

e Step 3. Regulate the sensor detected distance

According to our experiment, the sensor's nominal measure
distance is 9CM, but we can't ensure all sensor have the same
character. So if you want to have accurate result, you need to
regulate it with Ice and water mixture to measure the 0°C, and use
boiled water to regulate the 100°C. After that, you can obtain the
effective distance of the sensor.

The specific method for measuring is fill with ice and water in a
dark container which has a flat surface. Waiting for the container
drop to 0°C, keep the sensor 9CM between object, move the sensor
forward or back and check the result, if output is 0°C, note down the
distance value. The same method to check boiled water. When you
gain a pair of value, make a deal with average calculation. You can
begin to measure in a rated distance which you just obtained now.

Now we can measure the surrounding temperature around the
sensor. The sensor is apply in a nominal distance, you can have a
try in other distance, but the distance-temperature diagram neither
sensor’'s manufacturer nor we obtained, you can draw it follow the
two instructions above. We reserve variable "temperature_range" in
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demo code. We assume that the target distance is 3 cm, the
coefficient which you measured may be 5 more or less. Wish you
have a fun try.

| MeasureTemperature | Arduino 1.0 - 8 [ = | =] I_ﬂﬂ

File Edit Sketch Tools Help

MeasureTemperature
// Licensze along with this library; 1f not, write to the Free Software -
{f Foundation, Inec., 51 Franldin S¢, Fifth Floor, Boston, MA D2110-1301 USA
I

m

0 e o e o o A e e b o o b o e o o o ol ool o o o |

#include <math b

#define SUR TEMF FIN A0 // Analog input pin connect to temperature zensor SR
#define DBJ _TEMF FIN Al ¢/ Analog input pin comnmect to temperature szensor OEJ

float temp _ecalibration=0; {fthiz parameter waz uzed to calibrate the te
fffloat objt calibration=0.000; /fthiz parameter was used to calibrate the ob
float temperature range=10; {iwe make a map of temperature—woltage accordl

ffobject distance ig 9CH

float offset_wol=0 014; /fthis parameter was used to set the mid lewel
/fthe =zensor output 0. For example, the surround
{fvon should set the reerence to 0,520 or more

Flthe unit iz ¥

Float temnWalne = 0-

!1‘. m b

Arduing Duemilanove ' ATmeg on COMS

Note
1. The demo code does not support Atmega168.
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2. In order to gain a accurate measured, the distance(D) and target
diament(S) rate D:S must less than 0.5.

Sensor

target

-
AL AL LLL

e Step 4. Upload the demao. If you do not know how to upload the
code, please check
[https://wiki.seeedstudio.com/Upload_Code/].
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e Step 5. Open the Serial Monitor of Arduino IDE by click Tool->
Serial Monitor. Or tap the Ctrl + shift + M key at the same
time. if every thing goes well, you will get the temperature.

The result should be like:

Send

008V chject temperature:29.08
006V  chject temperature:28. 73
007V object temperature:28.82
008V object temperature:29 23
006V object temperature:28 73
005V object temperature:28 47
005V object temperature:28 47
006V object
006V object temperature:28 73
006V object temperature:28.76
006V object temperature:28. 76
006V object temperature:28. 76
007V chject temperature:28.90

Surrounding temperature: Sensor voltage

Swrounding temperature: Sensor voltage
Swrounding temperature: Sensor voltage
Surrounding temperature: Sensor voltage

Surrounding temperature: Sensor voltage

Surrounding temperature: Sensor voltage

Surrounding temperature: Sensor voltage

Surrounding temperature: Sensar voltage peraturs:28 73

Surrounding temperature: Sensor voltage
Surrounding temperature: Sensor voltage
Swrounding temperature: Sensor voltage
Swrounding temperature: Sensor voltage
Swrounding temperature: Sensor voltage
Swrounding temperature:
007V ohject tempersture:28. 79

Swrrounding temperature: Sensor voltage

Swrrounding temperature: Sensor voltage:0. 005V  object temperature:28 50
006V chject temperature:28. &7
006V chject temperature:28. 61
008V chject temperature:29.06
008V chject temperature:29. 08
008V chject temperature:29. 06
008V chject temperature:29. 06
007V ohject temperature:23 84
007V chject temperature:29.03
008V chject temperature:29.08
008V chject temperature:29.08
007V chject temperature:29.03

oA Linat + famea:02 00

Swrrounding temperature: Sensor voltage

Swrounding temperature:27 Sensor voltage
Swrrounding temperature: Sensor voltage
Swrrounding temperature: Sensor voltage
Swrrounding temperature: Sensor voltage
Swrrounding temperature: Sensor voltage
Surrounding temperature: Sensor voltage
Surrounding temperature: Sensor voltage
Surrounding temperature: Sensor voltage

Surrounding temperature: Sensor voltage

Sensor voltage
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Sensor voltage:0. 007V  ohject temperature:28 82
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Surrounding temperature: 1]
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[ Autoscroll Moline ending ~ 9600 baud ~ Clear output

Grove-Infrared Temperature Sensor
V1.0
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Grove-Infrared Temperature Sensor
V1.2
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Resources

* [Zip] Grove-Infrared Temperature Sensor V1.2 Eagle File
[https://files.seeedstudio.com/wiki/Grove-
Infrared_Temperature_Sensor/res/Grove-
Infrared_Temperature_Sensor_v1.2.zip]

* [Zip] Grove-Infrared Temperature Sensor V1.0 Eagle File
[https://files.seeedstudio.com/wiki/Grove-
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Infrared_Temperature_Sensor/res/Infrared_Temperature_Senso
r_V1.0_egale_file.zip]

e [Zip] OTP-538U Datasheet
[https://files.seeedstudio.com/wiki/Grove-
Infrared_Temperature_Sensor/res/0TP-538Udatasheet.zip]

* [Zip] Demo Code [https://files.seeedstudio.com/wiki/Grove-
Infrared_Temperature_Sensor/res/MeasureTemperature.zip]

e [Zip] Infrared Temperature Demo Code with SerialLCD
[https://files.seeedstudio.com/wiki/Grove-
Infrared_Temperature_Sensor/res/Infrared_temperature_demo_
code_with_serialLCD.zip]

Tech Support

Please submit any technical issue into our forum
[https://forum.seeedstudio.com/].

seeed:

The loT Hardware Enabler

New Products

[https://www.seeedstudio.com/act-4.html?
utm_source=wiki&utm_medium=wikibanner&utm_campaign=newpr
oducts]
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