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Learn the basics of how diodes work as well as why and where we use them.

Scroll to the bottom to watch the YouTube tutorial.

What is a Diode
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e

Diode Example

A diode looks something like the image above and comes in different sizes. They typically
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Other Diode Examples

A diode allows current to flow in only one direction.

If we imagine a water pipe with a swing valve installed. As water flows through the pipe it
will push open the swing gate and continue to flow through. However, if the water changes
direction, the water will push the gate shut and be prevented from flowing. Therefore water

can only flow in one direction.

Check Valve -

Water Pipe Illustration

This is very similar to a diode, we use them to control the direction of current in a circuit.

Now we’ve animated this using electron flow, which is where electrons flow from the
negative to the positive. However, in electronics engineering, it’s tradition to use

conventional flow which is from positive to negative. Conventional current is probably
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LED example

So if we connect a diode into a simple LED circuit like the one above, it must be noted that
the LED will only turn on when the diode is installed correctly. It allows current to flow in
only one direction. So depending on which way it is installed it can act as a conductor or an
insulator.

The striped end is connected to the negative and the black end is connected to the positive
in order for it act as a conductor. This allows current to flow, we call this the forward bias.
If we flip the diode it will act as an insulator and current can’t flow. We call this the reverse
bias.

To act as a conductor
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Forward Bias

To act as an insulator

Reverse Bias

Forward Bias and Reverse Bias

How Does a Diode Work?

As you may know, electricity is the flow of free electrons between atoms. We use copper
wires because copper has lots of free electrons which makes it easy to pass electricity
through. We use rubber to insulate the copper wires and keep us safe, because rubber is
an insulator which means its electrons are held very tightly and can’t therefore move
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/N conductor has between 1 and 3 electrons in its valence shell.

Copper Atom - - ————————— 4th Shell = 1 Electron
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Free electron in outer (Valance) shell

Copper Atom

The electrons are held in place by the nucleus. But there’s another shell known as the
conduction band. If an electron can reach this then it can break free from the atom and
move to another. With a metal atom such as copper, the conduction band and the valence
shell overlap so it's very easy for the electron to move.

With an insulator, the outermost shell is packed. There’s very little to no room for an
electron to join. The nucleus has a tight grip on the electrons and the conduction band is
far away, so the electrons can’t reach this to escape. Therefore electricity cannot flow
through this material.

However, there’s another material known as a semiconductor. Silicon is an example of a
semiconductor. With this material there’s one too many electrons in the outermost shell for
it to be a conductor so it acts like an insulator. It must be noted however; that as the
conduction band is quite close; if we provide some external energy, some electrons will
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Insulator, Conductor, Semiconductor Example

We call this P-type and N-type doping. We combine these doped materials to form the
diode.

So inside the diode we have the two leads, the anode and the cathode which connect to
some thin plates. Between these plates we there is a layer of P-Type doped silicon on the
anode side and a layer of N-type doped silicon on the cathode side. The whole thing is

enclosed in a resin to insulate and protect the materials.

Cathode

Diode Example

Let’s imagine the material hasn’t been doped yet so it’s just pure silicon inside. Each silicon

atom is surrounded by 4 other silicon atoms. Each atom wants 8 electrons in its valence
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Covalent Bonding

When we add in the N-type material such as phosphorus, it will take the position of some
silicon atoms. The phosphorus atom has 5 electrons in its valence shell. So as the silicon
atoms are sharing electrons to get their desired 8, they don’t need this extra one, so
there’s now extra electron in the material and these are therefore free to move.

Adding Phosphorus

With P-type doping we add in a material such as aluminium,. This atom has only 3
electrons in its valence shell so it can’t provide it's 4 neighbours with an electron to share,
so one of them will have to go without. There is therefore a hole created where an electron

can sit and occupy.

So we now have two doped pieces of silicon, one with too many electrons and one with not
enough electrons.

The two materials join to form a P-N junction. At this junction we get what’s known as a
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N-Type

“~— Depletion Region

Depletion Example

When we connect a voltage source across the diode, with the anode (P-Type) connected to
the positive and the cathode (N) connected to the negative, this will create a forward bias
and allow current to flow. The voltage source has to be greater than the 0.7V barrier

otherwise the electrons can’t make the jumper.

Voltage source must be greater than the barrier for current to flow
P-Type N-Type

Cathode

“~—Potential difference ~07V

05V 1 = }
Voltage source : Barrier 7

Voltage Source Must Be Greater Than The Barrier

When we reverse the power supply so the positive is connected to the N-type cathode and
the negative is connected to the P-type anode. The holes are pulled towards the negative
and the electrons are pulled towards the positive which causes the barrier to expand, and

therefore the diode acts as a conductor to prevent the flow of current.

This website uses cookies to improve your experience. We'll assume you're ok with this, but

you can opt-out if you wish. Read More

https://theengineeringmindset.com/the-basics-of-diodes-explained/ 8/18


https://theengineeringmindset.com/
https://theengineeringmindset.com/electrical/
https://theengineeringmindset.com/controls/
https://theengineeringmindset.com/hvacr/
https://theengineeringmindset.com/mechanical-engineering/
https://theengineeringmindset.com/energy/
https://theengineeringmindset.com/cookies-policy/
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZgBjWd4MY-bTFq6HvPIP2fKG6AipuabTa_nTjoytELT71rebHBABINSm63tgyfamjNCk5A-gAYebt7YCyAECqAMByAPJBKoEggJP0LeJd4KDTr53_cTf0DVnZCcbibj6meLQE4zRwWyKf1poom4p9plPrkHb_4Swl7YhOdfnw6Mwl2IVuIgIj7s8a4t3uoY0KGxtapGEgc7Va3N01cA5mjFMLo3r9JZC_vhwe5nMsDVtfZyqzOGcHu1sD_Q2uaiBO62wbjgmy4cfiA6LLZg9fChzafxHBM2yS1MG8pA4lKZ_-EEOyjcFFNyZb1PCRSV7vxX8bwux7YiM21Kncdh5XJgOkzcU6Y1kiQc1RoAsIRSviNyRnQg73cK-NLQZ9xfcEYbIho-m8U2iRHqJXQoS7boCu5QwQnGdU4B6aOHMKpmcF5OtBnySKrfzahDABKG70OqGBKAGAoAHk9Hs7QGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggPCIBhEAEYHzICigI6AoBAsQl5PkQ9eAkUSoAKAZgLAcgLAbgMAdgTA9AVAfgWAYAXAQ&ae=1&num=1&cid=CAASEuRo3RFGugljtfN7AUt269cuIw&sig=AOD64_3M3R5w0Yi225KhaI-sRCDKsq6kSg&client=ca-pub-5654431301629043&nb=17&adurl=http://www.techni-tool.com/microcare-presaturated-ipa-wipes%3Fgclid%3DEAIaIQobChMIpuSc3rHs-QIVrgNPCB1ZuQGNEAEYASAAEgI8ZfD_BwE

8/29/22, 11:43 AM Diodes Explained - The Engineering Mindset

Let MicroCare cleanse
your work environment [teammores =l -

A
Diodes are represented in engineering drawings with a symbol like the image above. The
stripe on the body is indicated with a vertical line on the symbol and the arrow points in the
direction of conventional current.

When we look at a diode we see these numbers and letters on the body. These identify the
diode so you can find the technical details online.

I-V Diagram

The diode will have an I-V diagram that looks like above. This diagram plots the current
and voltage characteristics of a diode which is plotted to form a curved line. This side is
how it should perform when acting as a conductor and this side is when acting as an

insulator.

You can see that the diode can only act as an insulator up to a certain voltage difference
across it, if you exceed this, then it will become a conductor and allow current to flow. This
will destroy the diode and probably your circuit, so you need to make sure the diode is
sized correctly for the application.
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The diodes will also provide a voltage drop into the circuit. For example when I added this
diode into a simple LED circuit mounted to a breadboard, I get a voltage drop reading of
0.71V.

Why We Use Them

As mentioned we use diodes to control the direction of current flow in a circuit. That's
useful for example to protect our circuit if the power supply was connected back to front.
The diode can block the current and keep our components safe.

We can also use them to convert AC to DC. As you might know AC or alternating current
moves electrons forwards and backwards creating a sine wave with a positive and a
negative half, but DC or direct current moves electrons in just one direction which gives a
flat line in the positive region.

If we connect the primary side of a transformer to an AC supply and then connect the
secondary side to a single diode, the diode would only allow half the wave to pass and it
would block the current in the opposite direction. So the circuit experiences only the
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DC Output

Primary Example

One way to do that is if we connected four diodes to the secondary side, we create a full
wave rectifier. The diodes control which path the alternating current can flow along by
blocking or allowing it to pass. As we just saw the positive half of the sine wave is allowed
to pass but this time the negative half is also allowed to pass, although this has been
inverted to turn it into a positive half also. This gives us a better DC supply because the
pulsating has greatly reduced. But we can still improve this further, we simply add in some
capacitors to smooth out the ripple and eventually get it into a smooth line to closely mimic
DC.

Smoothed DC

AC Input

DC Output

Four Diodes Connected

We've covered how capacitors work in detail in our previous article, do check that HERE.

How To Test a Diode

To test a diode, we will need a multimeter with a diode test setting, the symbol will look
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/N voltage it takes to open the diode to allow current to flow.

If we now reverse the leads connected to the diodes, we should see OL on the screen whict
means outside limits. That’s telling us that it's not able to make a measure, that’s a good
thing because it measure it can’t complete the circuit so the diode is doing it’s job.

If we get a reading connecting on both configurations, then the component is faulty and
shouldn’t be used.

A reading In both configurations means a faulty diode

Faulty Component

To test a diode in a circuit for voltage drop, we simply move the multimeter into the DC
voltage function and then place the black probe to the stripe end and the red probe to the
black end. This will give us a reading for example of 0.71V which is the voltage drop.
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