
Welcome!

Thank  you  for  purchasing  our  AZ-Delivery  TEC1-12706  Thermoelectric

Converter. On the following pages, you will be introduced to how to use and

set-up this handy device.

Have fun!



Areas of application
Education and teaching: Use in schools, universities and training institutions to teach the basics of electronics, programming 
and embedded systems. Research and development: Use in research and development projects to create prototypes and 
experiments in the fields of electronics and computer science. Prototype development: Use in the development and testing 
of new electronic circuits and devices. Hobby and Maker Projects: Used by electronics enthusiasts and hobbyists to develop 
and implement DIY projects.

Required knowledge and skills
Basic understanding of electronics and electrical engineering. Knowledge of programming, especially in the C/C++ programm-
ing language. Ability to read schematics and design simple circuits. Experience working with electronic components and 
soldering.

Operating conditions
The product may only be operated with the voltages specified in the data sheet to avoid damage. A stabilized DC power 
source is required for operation. When connecting to other electronic components and circuits, the maximum current and 
voltage limits must be observed to avoid overloads and damage.

Environmental conditions
The product should be used in a clean, dry environment to avoid damage caused by moisture or dust. Protect the product 
from direct sunlight (UV)

Intended Use
The product is designed for use in educational, research and development environments. It is used to develop, program and 
prototype electronic projects and applications. The Sensor product is not intended as a finished consumer product, but rat-
her as a tool for technically savvy users, including engineers, developers, researchers and students.

Improper foreseeable use
The product is not suitable for industrial use or safety-relevant applications. Use of the product in medical devices or for avia-
tion and space travel purposes is not permitted

disposal
Do not discard with household waste! Your product is according to the European one Directive on waste electrical and 
electronic equipment to be disposed of in an environmentally friendly manner. The valuable raw materials contained therein 
can be recycled become. The application of this directive contributes to environmental and health protection. Use the col-
lection point set up by your municipality to return and Recycling of old electrical and electronic devices. WEEE Reg. No.: DE 
62624346

electrostatic discharge
Attention: Electrostatic discharges can damage the product. Note: Ground yourself before touching the product, such as by 
wearing an anti-static wrist strap or touching a grounded metal surface.       

safety instructions
Although our product complies with the requirements of the RoHS Directive (2011/65/EU) and does not contain any hazar-
dous substances in quantities above the permitted limits, residues may still be present. Observe the following safety inst-
ructions to avoid chemical hazards: Caution: Soldering can produce fumes that can be harmful to health. Note: Use a solder 
fume extractor or work in a well-ventilated area. If necessary, wear a respirator mask. Caution: Some people may be sensitive 
to certain materials or chemicals contained in the product. Note: If skin irritation or allergic reactions occur, stop use and, if 
necessary, consult a doctor. Caution: Keep the product out of the reach of children and pets to avoid accidental contact and 
swallowing of small parts. Note: Store the product in a safe, closed container when not in use. Attention: Avoid contact of 
the product with food and drinks. Note: Do not store or use the product near food to prevent contamination. Although our 
product complies with the requirements of the RoHS Directive (2011/65/EU) and does not contain any hazardous substan-
ces in quantities above the permitted limits, residues may still be present. Observe the following safety instructions to avoid 
chemical hazards: Caution: Soldering can produce fumes that can be harmful to health. Note: Use a solder fume extractor 
or work in a well-ventilated area. If necessary, wear a respirator mask. Caution: Some people may be sensitive to certain 
materials or chemicals contained in the product. Note: If skin irritation or allergic reactions occur, stop use and, if necessary, 



consult a doctor. Caution: Keep the product out of the reach of children and pets to avoid accidental contact and swallowing of 
small parts. Note: Store the product in a safe, closed container when not in use. Attention: Avoid contact of the product with 
food and drinks. Note: Do not store or use the product near food to prevent contamination. The product contains sensitive 
electronic components and sharp edges. Improper handling or assembly can result in injury or damage. Observe the following 
safety instructions to avoid mechanical hazards: Attention: The product‘s circuit board and connectors may have sharp edges. 
Use caution to avoid cuts. Note: Wear appropriate protective gloves when handling and assembling the product. Caution: 
Avoid excessive pressure or mechanical stress on the board and components. Note: Only mount the product on stable and flat 
surfaces. Use appropriate spacers and housings to minimize mechanical stress. Attention: Make sure the product is securely 
fastened to prevent accidental slipping or falling. Note: Use appropriate support or secure mounting in enclosures or on moun-
ting plates. Caution: Make sure all cable connections are connected securely and correctly to avoid strain and accidental un-
plugging.  Note: Route cables so that they are not under tension and do not pose a tripping hazard. The product operates with 
electrical voltages and currents that, if used improperly, can result in electric shocks, short circuits or other hazards. Observe 
the following safety instructions to avoid electrical hazards: Attention: Use the product only with the specified voltages. Note: 
The performance limits of the product can be found in the associated data sheet Caution: Avoid short circuits between the 
connectors and components of the product Note: Make sure that no conductive objects touch or bridge the circuit board. Use 
insulated tools and pay attention to the arrangement of connections. Caution: Do not perform any work on the product when 
it is connected to a power source. Note: Disconnect the product from power before making any circuit changes or connecting 
or removing components. Caution: Do not exceed the specified current ratings for the product‘s inputs and outputs. Note: The 
performance limits of the product can be found in the technical specifications or in the data sheet Attention: Make sure that 
the power sources used are stable and correctly sized. Note: Only use tested and suitable power supplies to avoid voltage fluc-
tuations and overloads. Attention: Maintain sufficient distance from live parts to avoid accidental contact. Note: Ensure that 
the cabling is arranged safely and clearly according to the voltage used. Caution: Use insulating housings or protective covers 
to protect the product from direct contact. Note: Place the product in a non-conductive case to avoid accidental touching and 
short circuits. The product and the components on it may become warm during operation. Improper handling or overloading 
the product can result in burns, damage or fire. Observe the following safety instructions to avoid thermal hazards: Caution: 
Make sure the product is used within recommended operating temperatures. Note: The recommended operating temperature 
range is typically between -40°C and +85°C. Check the specific information in the product data sheet.  Attention: Do not place 
the product near external heat sources such as radiators or direct sunlight. Note: Ensure that the product is operated in a cool 
and well-ventilated area. Attention: Make sure the product is well ventilated to avoid overheating. Note: Use fans or heat sinks 
when operating the product in a closed enclosure or in an environment with limited air circulation. Attention: Mount the pro-
duct on heat-resistant surfaces and in heat-resistant housings. Note: Use enclosure materials that can withstand high tempera-
tures to avoid damage or fire hazard. Caution: Implement temperature monitoring when using an enclosure and, if necessary, 
protection mechanisms that shut down the product if it overheats. Note: Note: Use temperature sensors and appropriate 
software to monitor the temperature of the product and shut down the system if necessary. Caution: Avoid overloads that can 
cause excessive heating of components. Note: To prevent overheating, do not exceed the specified current and voltage limits. 
Caution: Short circuits can generate significant heat and cause fires. Note: Make sure that all connections are correct and secu-
re and that no conductive objects can accidentally cause short circuits.     
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Introduction

The TEC1-12706 Thermoelectric converter semiconductor is a component

that  can perform heat  exchange without  any moving parts.  This  type of

devices are also called Peltier devices after French physicist named Jean

Charles Athanase Peltier, who discovered that passing current through two

dissimilar  metals  could  create  either  a  rise  or  fall  in  temperature  at  the

junction of the two metals.

Basically, it is a semiconductor cooler which consists of a collection of legs

composed of P or N-type semiconductor material. A  leg is constructed by

creating several layers of substrate material, built up in order to have some

height.

Thermoelectric coolers operate according to the Peltier effect.  The effect

creates a temperature difference by transferring heat between two electrical

junctions.  When  the  current  flows  through  the  junctions  of  the  two

conductors, heat is removed at one junction and cooling occurs.

Depending on the direction of the current, when current is applied one side

gets hot and the other gets cold.  For device to be most effective the heat

sink has to be mounted on the hot side for the heat transfer, otherwise the

cooling effect will be minimized and it will not give proper results.
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Specifications

Operating voltage 12V

Max. operating voltage 15V

Operating current range 3-6A

Power consumption range 30 - 60W

Module resistance range 1.98 - 2.3Ohms

Max. temperature difference 75°C (Th=50°C), 68°C (Th=27°C)

Max. operating temperature 55 - 85°C

Dimensions 40x40x4mm (1.6x1.6x0.16in)

For  proper  usage  of  the  device  heat  sinks  must  be  used,  otherwise

introducing a current to the device may damage it. A heat sink has to be

installed on the hot side of the device.

The cold side of the module is applied to the object being cooled and the

hot side of the module mounted on a heat sink.
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Features

• High effective cooling and efficiency. 

• No moving parts, no noise, and solid-state 

• Compact structure, small in size, light in weight 

• Environmental friendly, RoHS compliant 

• Precise temperature control 

Application

• Food and beverage service refrigerator

• Portable cooler box for cars

• Liquid cooling

• Temperature stabilizer

• Photonic and medical systems

• CPU cooling system in PC
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Working principle

The Thermoelectric converter modules contain two external ceramic plates

separated  by  semiconductor  pellets  (legs).  When  a  current  is  passed

through the semiconductor pellets,  DC current across the junction of the

semiconductors  is  causing  a  temperature  difference.  The  side  with  the

cooling plate absorbs heat which is then transported by the semiconductor

to the other side of the device.

Both  N-type  and  P-type  (Bismuth  Telluride) thermoelectric  materials  are

used in a thermoelectric converter. This arrangement causes heat to move

through the cooler in one direction only while the electrical current moves

back and forth alternately between the top and bottom substrates through

each N and P element.

Heat  flux  (heat  actively  pumped  through  the  thermoelectric  module)  is

proportional to the magnitude of the applied DC electric current. By varying

the input current from zero to maximum, it is possible to adjust and control

the heat flow and temperature.
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The pinout

The TEC1-12706 thermoelectric converter module has two pins. The pinout

is shown on the following image:

The converter has to be connected as on the image. Reversing polarity will 

also reverse the Hot and Cold side of the device.
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Connection example

The following image is an example how to connect the module the power

supply:

NOTE: The power supply for the thermoelectric module has to be able to

deliver the minimum 6A of continuous current.
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Now it is the time to learn and make your own projects. You can do that with

the help of many example scripts and other tutorials, which can be found on

the Internet.

If  you  are  looking  for  the  high  quality  microelectronics  and

accessories, AZ-Delivery Vertriebs GmbH is the right company to get

them from. You will be provided with numerous application examples,

full  installation  guides,  eBooks,  libraries  and  assistance  from  our

technical experts.

https://az-delivery.de

Have Fun!

Impressum

https://az-delivery.de/pages/about-us
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