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Metal Alloy Current Sensor



Presenter Notes
Presentation Notes
Hi, this is RESI, and we are going to introduce a new technology——Trimming free for you. And that is why we could overcome production capacity bottlenecks of manufacturing metal alloy current sensor.


Introduction

Purpose:
« To show a new technology-Trimming Free Technology-related to metal

alloy current sensor

Objectives:
 When select a current sensor, what parameters engineers should care

about most.

Content:
* 10 pages
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Presentation Notes
And we will show you when select a current sensor, what parameters engineers should care about most. It takes 10 pages to show this new kind of technology - Trimming free, which is related to metal alloy current sensor. 
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There are normally 5 kinds of current sensing resistors. We are going to talk about Electron Beam Welded Alloy Resistor only today. Electron beam welded alloy resistors are constructed by using an electron beam welding process to weld a resistive alloy to copper terminals. High quality of alloy and EB-Welding process will lead to tight tolerance and low TCR of resistor without trimming process. RESI current sensor can reach 0.5% tolerance without trimming, we call it Trimming-free technology.


Here mainly talk about EB-Welding construction metal alloy current

sensor because Trimming free technology is based on EB Welding

construction current sensor. Electron beam weld the metal alloy and

Cu electrode together by high energy as below Figure. E B We I d i n g
. . Construction
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Figure 1

The two figures show the different
welding quality under microscope
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Trimming free technology is based on good quality of EB-welding process. See the picture, this way of welding is called electronic beam welding which is one of 3 kinds of high-energy welding.  EB welding is able to make the different metal alloy welded together in a vacuum with excellent welding quality. EB-welding can be used to weld a wide range of materials, including dissimilar metals, which might be difficult or impossible with other welding techniques.


]
Main Types of Alloy used in
EB-Welding contruction current sensor

¢ 1.Mn-Cu alloy

4

Mn-Cu alloy features low resistivity, generally applied in the low resistance
range of current sensors. The TCR of alloy will increase at low temperature
and high temperature environments, which is its limitation.

2. Fe-Cr-Al alloy

Fe-Cr-Al alloy features low TCR and economy.

It is applied in the medium and high resistance

3. Ni-Cr alloy

range of current sensors. This alloy is magnetic

only used in DC circuit.
Ni-Cr alloy has high resistivity, low TCR and can be adjusted by heat

treatment. As a high-temperature alloy, it can withstand extremely high
temperature without damage. Besides it has good long-term stability, widely
applied in various resistor products, including precision resistor technology

such as wirewound resistor and foil resistor.
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Here are three kinds of alloy that are usually applied in EB-Welding contruction current sensor , including Mn-Cu alloy, Fe-Cr-Al alloy and Ni-Cr alloy. They perform differently under different operating conditions. Mn-Cu alloy is known for its very low temperature coefficient of resistance, making it remarkably stable over a wide range of temperature.  Its stability and low thermal EMF (Electromotive Force) against copper make it an excellent choice for laboratory-grade standard resistors and for applications requiring high precision and long-term stability. But the TCR will increase at low and high temperature environments. Fe-Cr-Al alloy is an iron-chromium-aluminum alloy known for its excellent oxidation resistance, high resistivity, and superior performance at high temperature, and features economy. But it is only able to be used in DC circuit.  Ni-Cr alloy has high resistivity, low TCR and good long-term stability that are applied in precision resistor technology such as wirewound resistor and foil resistor. It is extensively used in the manufacturing of resistive heating elements due to its ability to withstand high temperature and maintain stable resistance over time.





EB-Welding process and Trimming process are bottleneck of manufacturing capacity of current sensor,

RESI trimming free current sensor will skip trimming process. EB-Welding process is finished inside of
house as well. Capacity is improved significantly.

Trimming

Incoming EB- Precise ' | Cleaning Check Inspection
inspection Welding stamping | I and before

packaging delivery
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Here is the flow chart of current sensor production. And trimming is always the most time-consuming. RESI has solved the bottleneck problem by EB welding to skip trimming, so capacity is improved significantly. The absence of a trimming requirement speeds up the manufacturing process and it will avoid hot spot issue.


EB-WELDING process
is done by ourselves

Advantages Scamay
* Depth to width ratio up to 20:1;

» Highly automated welding process, welding speed up to 20m/min;
» Excellent welding quality and narrow welding heat affected zone;
» Excellent repeatability and stability of welding parameters.
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There is lots of advantages for EB-welding. EB-welding allows for precise control over the beam, enabling welding of very small or intricate parts with minimal distortion. The focused electron beam can penetrate deeply into materials with a minimal heat-affected zone, reducing thermal distortion and allowing for the welding of thick sections in a single pass to reach depth to width ratio up to 20:1. And the process can be much faster than traditional welding methods due to welding speed is up to 20m/min, increasing productivity. And the welding parameters features excellent repeatability and stability.


]
Disadvantages of Trimming

® For traditional manufacturing method, trimming process is neccessary to reach £1%, much less £0.5%.

® Two types of trimming methods, mechanic and laser trimming. Mechanic trimming is wasteful and
inefficient, laser trimming is costly.

® [oss of rated current

® Hot spot issue

® The consistency is not good due to trimming area is not exactly same for each resistor
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Generally speaking, manufactures have to spend a lot of time on trimming if you want to reach high precision. And there are 2 ways for trimming,  mechanic and laser trimming. However, mechanic trimming is inefficient, laser trimming is expensive. But the key problem is ,the traditional ways of trimming will generate hot spot issue, and the consistency will be affected. 


RESI Product List
Present on DigiKey

0.5mQ-1mQ 2512 6W +0.5% +200ppm 2mQ~3mQ 2512 4W~5W +0.5% +100ppm

0.5mQ~1mQ 3920 8W~9W £0.5% +100ppm 2mQ~3mQ 3920 SW~6W £0.5% +50ppm

Application

Electric power
Precision measurement
Electric tool 3mQ 2512 4W +0.5% +25ppm 1mQ-3mQ 3920 5W-8W +0.5% +25ppm
Industrial robot

Automotive
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RESI has various trimming-free resistors on Digikey, and you can find your desirable products on Digikey.

https://www.digikey.com/en/products/filter/chip-resistor-surface-mount/52?s=N4IgjCBcoLQdIDGUBmBDANgZwKYBoQB7KAbRABYBWABgDYQBdAXxaA
https://www.resistor.today/seriesInfo/40.html
https://s.resistor.today/shop/products/epdf/EBWM2512.pdf
https://www.resistor.today/seriesInfo/212.html
https://s.resistor.today/shop/products/epdf/EBWK2512.pdf
https://www.resistor.today/seriesInfo/211.html
https://s.resistor.today/shop/products/epdf/PEWK3920.pdf
https://www.resistor.today/seriesInfo/231.html
https://s.resistor.today/shop/products/epdf/SEWF2512.pdf
https://www.resistor.today/seriesInfo/231.html
https://s.resistor.today/shop/products/epdf/SEWF3920.pdf
https://www.resistor.today/seriesInfo/231.html
https://s.resistor.today/shop/products/epdf/PEWM3920.pdf

Sh._____________________________________________________
Important parameters while design

® Load Life: Value will be changed irreversiblely when working under rated power in
long term run, therefore load life stability is more important than intial value and TCR.

® TCR: TCRis not linear, and must be defined with temperature range at the same
time, in some datasheet, there is no temperature range showed, then TCR parameter
Is meaningless.

® Temp. Rise: Temperature rise should be taken into account, because it will effect on
stability of resistor, proper heat dissipation method should be applied.

® EMF: In DC applications, EMF effect should be paid more attention on.

® Voltage PIN: Voltage sensing point should be exactly matched with soldering pad pattern.
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When we are designing our circuit and current sensor is needed, we should always focus on parameters including load life, TCR, temperature rise, EMF, and voltage PIN. 


Summary

Advantages of Trimming free techonology current sensor: No hot spot issue, no loss of rated
current, good consistency, short lead time, cost saving

Alloy types: Fe-Cr-Al alloy, Mn-Cu alloy, Ni-Cr alloy

Tighest tolerance: £0.5%

Best TCR: £25ppm

AEC-Q200 Qualified and RoHS compliant

Short lead time
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Here is the summary of Trimming free technology. With fewer components and adjustments needed, Trimming free current sensors can offer improved reliability and longer service life, as there are fewer potential points of failure. By eliminating the trimming process, manufacturers can save on production costs and time, potentially leading to lower prices for end-users. And the technology eliminates the need for manual adjustments or calibration during installation, making the process quicker and reducing the risk of human error. Overall, Trimming free technology in current sensors simplifies their use, enhances performance, and can lead to cost savings, making them an attractive option for many electrical and electronic applications. All the process is done by RESI, so it takes short lead time.
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