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Current Carrying Trace Width 

 

Relevant Crocus Devices 
The concepts and examples in this application 

note are applicable to all of the following 

Crocus devices:  

CTSR206V-IQ2, CTSR209V-IQ2, CTSR212V-IQ2, 

CTSR215V-IQ2, CTSR218V-IQ2, CTSR222V-IQ2 

Introduction 
In the app-note “AN105_Simulation of 

Magnetic Field”, effects of the distance of the 

current-carrying-trace was investigated. To 

better understand the required trace-width 

used in the application of current sensing, this 

article compares the effects of different widths 

of the current carrying trace in the generated 

magnetic field. 

As it was previously discussed in app-note 

“AN101_Magnetic Field vs Distance”, calculated 

magnetic field (direction & magnitude) at any 

point in space, induced by a current-carrying 

trace, is based on the Ampere’s law and the 

Biot-Savart’s law. While the Ampere’s law 

considers the current-carrying conductor to be 

one-dimensional (straight, very thin and 

infinitely long) line, the Biot-Savart’s law uses 

differential approach (on the current-carrying 

conductor) for the solution and takes every 

current-element into account to calculate the 

resultant magnetic field. Therefore, based on 

the superpositioning effect of the induced 

magnetic fields, the field vector for a specific 

point in space can be calculated for a current-

carrying conductor of any shape, via the current 

elements. 

In other words, the magnetic field generated by 

a 3-dimentional current-carrying-conductor, is 

calculated as: 

𝐵(𝑟) =  
𝜇0

4𝜋
∫ ∫ ∫

(𝐉𝑑𝑉) × 𝑟′

|𝑟′|3
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Where dV is the volume element and J is the 

current density vector in that volume. 

In this article, the interesting variable of this 

formula is J (current-density), since an increase 

in the cross section of the current-carrying-

conductor results in reduction of the current 

density in the conductor. In other words, the 

effective current passing through any current 

element (one-dimensional) inside the conductor 

reduces relative to the cross sectional area of 

the conductor. As it might be more desirable for 

any designer to increase the cross-sectional 

surface of the current-carrying-conductor to 

achieve less resistance and therefore reduce 

the heat generated within the conductor, this 

will affect the generated magnetic field in a 

specific point from the conductor.  

To better understand the effects of larger cross 

sectional area of the conductor in terms of the 

magnitude of the generated magnetic field 

around the conductor, we will use simulation 

method similar to the app-note AN105. 

Simulation Tool and Parameters 
The main goal of this simulation is to solve for 

the field vectors of the induced magnetic field 

around a 3-dimensional current-carrying trace. 
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For this purpose, the QuickFields 6.0 Student 

Edition software was used with the same 

environment settings and definitions described 

in the app-note AN105. 

For this article the magnetic field from the 

current-carrying-conductor of three different 

widths were simulated: 

1. Same size as sensor package (3.2 mm) 

2. Twice the size 

3. Three times the size 

 

Figure 1 – Simulation result for current-carrying-trace having the same width as the sensor’s package. 

Figure 2 - Simulation result for current-carrying-trace having twice the width as the sensor’s package. 
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Simulation Results 
Results of the simulations for each mentioned 

scenarios are according to Figure 1 to Figure 3 

respectively. In each of these figures the 

calculated values provided on the left hand side 

are based on the selected point (roughly) in the 

center of the sensor package.  

As it is shown, the magnitude of flux density in 

X-axis reduced from 0.76mT to 0.54mT, while 

doubling the width of the conductive-trace. And 

after that magnitude of the field reduced to 

0.41mT by having a trace three times wider 

than the package size. 

Also it is good to notice that always the highest 

intensity of the magnetic field is around the 

edges of the current-carrying-trace.  

Conclusion 
Simulation results show that a wider trace 

makes weaker magnetic field at the distance 

close to the surface of the trace. Essentially, this 

is due to the 1/r relationship between the 

current source (current elements) and the 

sensor. Clearly the wider the trace becomes the 

lower the current density gets, and results the 

weaker magnetic field. However, as one goes 

further away from the surface of the trace 

carrying the current the magnitude of magnetic 

field can be estimated rather accurately by 

using Ampere’s equation for linear conductor. 

This is a design challenge that needs to be taken 

in consideration when designing PCB. 

 

Figure 3 - Simulation result for current-carrying-trace having three times the width as the sensor’s package. 


