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Semiconductor detector working principle

To understand how radar detectors work, you first need to know what they detect. The concept of vehicle speed measurement with radar is very simple. A basic fast gun is just a transmitter and a radio receiver combined into one unit. A radio transmitter is a device that oscillates an electric current so that the voltage goes up and down to a certain
frequency. This electricity generates electromagnetic energy, and when the current is fluctuated, energy travels through the air as an electromagnetic wave. A transmitter also has an amplifier that increases the intensity of electromagnetic energy and an antenna that transmits it in the air. A radio receiver is only the opposite of the transmitter:
collects electromagnetic waves with an antenna and converts them into electric current. In his heart, the radio is only the transmission of electromagnetic waves through space. Radar is the use of radio waves to detect and monitor various objects. The simplest function of radar is to tell you how far an object is. To do this, the radar device emits a
concentrated radio wave and listens to any echo. If there is an object in the radio wave path, it will reflect part of electromagnetic energy, and the radio wave will bounce back to the radar device. Radio waves cross the air at a constant speed (the speed of light), so the radar can calculate the distance of the object according to the time necessary for
the return of the radio signal. Radar can also be used to measure the speed of an object, due to a phenomenon called Doppler shift. Like sound waves, radio waves have a certain frequency, the number of oscillations per unit of time. When the radar and the car are both still, the echo will have the same wave frequency of the original signal. Each part
of the signal is reflected when it reaches the car, reflecting exactly the original signal. But when the car moves, every part of the radio signal is reflected in a different point in space, which changes the wave model. When the car moves away from the radar cannon, the second segment of the signal must travel a greater distance to reach the car than
the first segment of the signal. As you can see in the diagram below, this has the effect of “longing” the wave, or lowering its frequency. If the car moves towards the radar cannon, the second segment of the wave travels a lower distance than the first segment before being reflected. As a result, the peaks and valleys of the wave are compressed
together: the frequency increases. Depending on how the frequency changes, a radar cannon can calculate how quickly a car moves towards it or moves away from it. If the radar is used in a moving police car, it is also necessary to take into account its movements. For example, if the police car is going to 50at the hour and the gun detects that the
target is moving 20 miles an hour, the target must drive 70 miles an hour. If the radar cannon determines thatTarget is not moving towards or away from the police car, which target is driving exactly 50 miles per hour. Police officers have been capturing the speedsters for over 50 years. Recently, many police departments have added a new type of
speed detector, which uses light instead of radio waves. In the next section, we’ll see how these state-of-the-art devices work. A device that blocks the current in one direction while leaving the current flow in another direction is called a diode. The diodes can be used in several ways. For example, a device that uses batteries often contains a diode that
protects the device if the batteries are inserted backwards. The diode simply blocks any current from leaving the battery if it is inverted -- this protects the sensitive electronics in the device. When they reverse, an ideal diode blocks all the current. A real diode allows maybe 10 microamps through -- not much, but still not perfect. And if you apply
enough reverse voltage (V), the junction breaks and lets the current through. Usually, the breaking voltage is much more circuit voltage ever see, so it is irrelevant. When it has been forwarded, there is a small amount of voltage needed to make the diode go. In silicon, this voltage is about 0.7 volts. This voltage is required to start the hole-electronic
combination process at the intersection. Another monumental technology related to the diode is the transistor. Transistors and diodes have a lot in common. Transmitters A transistor is created using three layers rather than the two layers used in a diode. You can create an NPN or PNP sandwich. A transistor can act as a switch or amplifier. A
transistor looks like two diodes back. Imagine that no current could flow through a transistor because back-to-back diodes would block the current in both ways. And that’s true. However, when you apply a small current to the middle layer of the sandwich, a much larger current can flow through the sandwich as a whole. This gives a transistor its
switching behavior. A small current can turn on and off a larger current. A silicon chip is a piece of silicon that can contain thousands of transistors. With transistors acting as switches, you can create Boolean ports, and with Boolean ports you can create microprocessor chips. The natural progression from silicon to silicon to chip transmitters is what
has made microprocessors and other electronic devices so inexpensive and ubiquitous in today’s society. The basics are surprisingly simple. The miracle is the constant refinement of those principles to the point where, today, tens of millions of transistors can be inexpensive formatted on a single chip. For Information on semiconductors, diodes, chips
and more, consult links below. Originally published: on 25 April 2001 mention the words metal detector and you will get completely different reactions from different people. For example, some people think of combing a beach beach Search for coins or buried treasure. Other people think about the security of the airport, or to portable scanners at a
concert or sporting event. The fact is that all these scenarios are valid. Metal-detector technology is a huge part of our life, with a range of uses ranging from leisure time to safety. Metal detectors at airports, offices, schools, government agencies and prisons help ensure that no one brings a weapon in the premises. Consumer-oriented metal
detectors provide millions of people around the world the opportunity to discover hidden treasures (along with a lot of garbage). In this article, you will learn about metal detectors and the various technologies they use. Our focus will be on consumer metal detectors, but most of the information also applies to mounted detection systems, such as those
used in airports, as well as handheld safety scanners. A typical metal detector is light and is composed of a few parts: stabilizer (optional) - used to keep the unit stable while swolling forward and auditecabine - contains the circuit, controls, speaker, batteries and The tree microprocessor - connects the control box and the coil; often adjustable so you
can set it to a convenient level for your research coil height - the part that actually perceives the metal; Also known as "the research head," "loop" or "antenna" the multiple systems also have a jack to connect the headphones, and some have the control box under the tree and a small display unit above. The operation of a metal detector is simple.
Once the unit is turned on, it slowly moves to the area you want to search. In most cases, he sweeps the coil (search head) back and forth on the ground in front of you. When passing over a destination object, an acoustic signal occurs. The most advanced metal detectors provide displays that indicate the type of metal that has detected and how deep
in the ground is the destination object. Metal detectors use one of the three technologies: high frequency (VLF) flexible induction (PI) Beat frequency oscillation (BFO) in the following sections, we will see each of these technologies in detail to see how they work. Very low frequency (VLF), also known as an induction balance, is probably the most
popular detector technology in use today. In a VLF metal detector, there are two distinct coils: transmitter coil - this is the outer coil cycle. Inside it is a reel of wire. Electricity is sent along this thread, first in one direction and then in the other, thousands of times per second. The number of times the current management passes every second
establishes the frequency of the unit. Bobbin receiver - this ring of the coil contains another coil of wire. This wire acts as an antenna to collect and amplify frequencies from destination objects in the ground. The current that passes through the coil of the transmitter creates an electromagnetic field, which is like what happens in an electric motor.
The magnetic field polarity is perpendicular to the thread coil. wire. It is time that the current changes direction, the polarity of the magnetic field changes. This means that if the wire coil is parallel to the ground, the magnetic field constantly pushes down into the ground and then pulling back again. In the magnetic field, it is impulsive and back into
the ground, interacts with any conductive object Meet, causing them to generate weak magnetic fields. The polarity of the magnetic field of the object is directly in front of the magnetic field of the coil transmitter. If the transmitter coil field is cleaning down, the object field is cleaning up. The receiver coil is completely screened from the magnetic
field generated by the transmitter coil. However, it is not shielded by magnetic fields from objects in the ground. Therefore, when the receiver coil passes on an object that distributes a magnetic field, a small electrical current travels through the coil. This current oscillates at the same frequency as the magnetic field of the object. The coil amplifies
the frequency and sends it to the metal detector control box, where the sensors analyze the signal. The metal detector can determine approximately how deep the buried object is on the basis of the force of the magnetic field. Closer to the surface is an object, the stronger the magnetic field collected from the receiver coil and the stronger the electric
current is generated. Later under the surface, the weakest field. Beyond a certain depth, the field of the object is so weak on the surface that it is not detectable from the receiver coil. In the next section, we will see how a VLF metal detector distinguishes between different types of metals. How does a metal detector VLF distinguish between different
metals? It relies on a phenomenon known as phase shift. Phase shift is the difference in the time between the frequency of the transmitter coil and the frequency of the target object. This discrepancy can result from a couple of things: inductance - an object that easily conducts electricity (it is inductive) is slow to react to changes in the current. You
can think of inductance as a deep river: change the amount of water flowing into the river and it takes a little time before you see a difference. Resistant: an object that does not easily lead electricity (it is resistive) is quick to react to changes in the current. Using our water analogy, the resistance would be a small and shallow flow: changes the
amount of water flowing into the flow and you notice a drop in the water level very quickly. Basically, this means that an object with high inductance will have a larger phase Shift, because it takes more time to alter its magnetic field. An object with high resistance will have a smaller phase shift. The stage parademetal detectors based on VLF with a
capability called discrimination. Since most metals vary in both inductance and resistance, a VLF metal detector examines the amount of phase shift, using a couple of electronic circuits. phase demodulators, and compares it with the average for a particular type of metal. The detector then alerts you with an audible tone or a visual indicator on what
range of metals the object is likely to be in. Many metal detectors also allow to filter (discriminated) objects above a certain phase-shift level. Usually, you can set the phase shift level that is being filtered, usually by adjusting a knob that increases or decreases the threshold. Another discriminating feature of VLF detectors is called notching.
Essentially, a notch is a discrimination filter for a particular segment of the phase change. The detector will not only alert you to objects above this segment, such as normal discrimination, but also to objects below it. Advanced detectors also allow you to program more notches. For example, you can set the detector to ignore objects that have a phase
transition comparable to a soda-can board or a small nail. The disadvantage of discrimination and notching is that many valuables could be filtered because their phase turn is similar to that of “below.” But, if you know you are looking for a specific type of object, these features can be extremely useful. A less common form of metal detector is based
on pulse induction (PI). Unlike VLF, PI systems can use a single coil as a transmitter and receiver, or they can have two or even three coils working together. This technology sends powerful, short bursts of current through a coil of wire. Each pulse generates a short magnetic field. When the pulse ends, the magnetic field reverses polarity and
collapses very suddenly, resulting in a strong electric peak. This peak lasts a few microseconds (millions of seconds) and causes another current to pass through the coil. This current is called a reflected pulse and is extremely short, lasting only about 30 microseconds. Another impulse is then sent and the process is repeated. A typical PI-based metal
detector sends about 100 pulses per second, but the number can vary greatly by manufacturer and model, ranging from a couple dozen pulses per second to over 1,000. If the metal detector is on top of a metallic object, the wrist creates an opposite magnetic field in the object. When the magnetic field of the pulse collapses, causing the reflected
pulse, the magnetic field of the object makes it necessary longer for the reflected pulse to disappear completely. This process works something like echoes: If you scream in a room with only a few hard surfaces, you probably hear only a very short echo, or you can’t hear one at all; but if you scream in a room with a lot of hard surfaces, the echo lasts
longer. In a PI metal detector, magnetic fields from objects of They add their "echo" to the wrist reflected, making it last a longest fraction than it would not be without them. A sampling circuit in the metal detector is set to monitor the length of the reflected wrist. Comparing the expected length, the circuit can determine if if if the magnetic field
caused the decay of the reflex impulse. If the decay of the reflex impulse lasts more than a few microseconds of the normal, there is probably a metallic object that interferes with it. The sampling circuit sends the small weak signals that monitors to a device called a supplement. The supplement reads the signals from the sampling circuit, amplifying
them and converting them into a continuous current (DC). The voltage of the continuous current is connected to an audio circuit, where it is changed in a tone that the metal detector uses to indicate the presence of a target object. PI-based detectors are not very good at discriminating because the reflex impulse length of the various metals is not
easily separable. However, they are useful in many situations where VLF-based metal detectors may have difficulties, such as in areas with highly conductive material in the ground or in the general environment. A good example of this situation is the exploration of salt water. Moreover, PI-based systems are often able to detect metal much deeper
than other systems. The easiest way to detect metal uses a technology called beat-frequency oscillator (BFO). In a BFO system, there are two wire coils. A large coil is in the search head, and a smaller coil is located inside the checkbox. Each coil is connected to an oscillator that generates thousands of current pulses per second. The frequency of
these impulses is slightly staggered between the two coils. As the impulses cross each coil, the coil generates radio waves. A small receiver inside the check box captures radio waves and creates a series of audible sounds (beaten) based on the difference between frequencies. If the coil in the search head passes over a metal object, the magnetic field
generated by the current flowing through the coil creates a magnetic field around the object. The magnetic field of the object interferes with the frequency of radio waves generated by the coil of the research head. As the frequency is disconnected from the frequency of the coil in the control box, the audible beats change of duration and tone. BFO
Technology The simplicity of BFO-based systems allows you to manufacture and sell at a very low cost. But these detectors do not provide the level of control and accuracy guaranteed by VLF or PI.The metal detectors are great for finding buried objects. But typically, the object must be within a foot or down from the surface because the detector
finds it. Most detectors have a normal maximum depth between 8 and 12 inches (20 and 30 cm). The exact depth varies according to a number of factors: The type of metal detector - The technology used for detection is an important factor in the capacity ofIn addition, there are additional variants and features that differentiate detectors using the
same technology. For example, some VLF detectors use higher frequencies than others, while some provide more or less large coils. In addition, the sensor andTechnology can vary between manufacturers and also among the models offered by the same manufacturer. The type of metal in the object - some metals, such as iron, create stronger
magnetic fields than others. The size of the object - a coin is much more difficult to detect at deep levels of a quarter of a quarter. The soil makeup - some minerals are natural conductors and can seriously interfere with the metal detector. The object halo - when some types of metal objects have been on the ground for a long time, they can actually
increase the conductivity of the soil around them. Interference from other objects - this can be elements in the ground, such as pipes or cables or objects over the ground, such as electrical lines. Metal detection is a fascinating world with different subgroups. Here are some of the most popular activities: Coin shooting - looking for coins after an
important event, such as a ball game or concert, or simply looking for old coins in generalProspy - looking for precious metals, such as the search for Nuggetsrelic Gold - looking for historical value items, such as the weapons used in the hunt for national wartresures metal - searching and trying to find gold, silver caches or anything else they said
hidden- Some of these clubs even sponsor organized treasure hunts or other releases for their members. Take a look at Losttreasure.com For more information about clubs.in In addition to recreational use, metal detectors serve a wide range of utilitarian functions. The mounted detectors usually use a variation of PI technology, while many of the
basic portable scanners are based on BFO. Some non-recreational applications for metal detectors are: airport safety - Screen before allowing access to the boarding area and the plane (see how airport safety Works) Building security - Screen People entering a particular building, such as a school, office or detention enshrined - Schermo entering a
sports event, concert or other great gathering of people Detects the metal composition of soil formation or rock formations The production problems of metal detectors are constantly tuning the process to make their products more accurate, more sensitive and more versatile. On the next page, you will find links to manufacturers as well as clubs and
more information on metal detection as a hobby. For further information on metal detectors andRelated, check the links on the next page. page. page.
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