


Supplementary Note 1. Comparison of reported inductive tactile sensors.

We have included a detailed comparison of various sensors, summarizing their sensing

mechanisms, sensitivity, range, and materials in Supplementary Table 1. This comparison

highlights the significant improvement in sensitivity—particularly in the shear direction—

achieved by our sensors (Supplementary Figure 1). However, it is notable that the reported

sensors have different geometries and sizes, making direct comparisons of sensing range

and sensitivity across devices challenging and potentially inequitable. To address this issue,

we fabricated samples with identical geometry and size, varying only the sensing

mechanism (details in Supplementary Note 2). This controlled comparison ensures a fair

evaluation of different inductive sensing mechanisms. The results, presented in Figure 

1D, demonstrate that under these controlled conditions, our device—featuring dual-

mechanism based on the Biot–Savart law and Eddy current (EC) effect, as well as a 

unique hybrid coil design with non-uniform line spacing and adjustable porous 

compressible layer (PCL)— achieves significantly enhanced sensitivity.

 
Supplementary Figure 1. Sensitivity comparison of reported inductive tactile sensors. 

R1-R7 represent sensors from reference[1-7].
 

 

 

  



Supplementary Table 1. Comparison of reported inductive tactile sensors. 

Type Capability Sensitivity1 Range 
Materials 

Bottom Coil Top layer Middle layer 

Magnetic 
film 

Normal[1] 15.4 nH/N 0 – 14 N§ Rigid PCB* Fe/Elastomer# Ecoflex30 

Normal[2] 
Shear[2] 

0.3 nH/N 
0.9 nH/N 

0 – 40 N§ 
Flexible PCB Fe/Ecoflex30 Ecoflex30 

0 – 7 N§ 

Magnetic 
composite2 

Normal[3] 40 nH/N 1 – 5 N 
NiCr/Al/flexible 
polyimide sheet 

– Fe/Ecoflex# 

Conductive 
target 

Normal[4] 30 nH/N 0 – 15 N§ Flexible PCB 
Conductive 

film# 
Ecoflex# 

Normal[5] 
Shear[5] 

0.4 nH/N 
5 nH/N 

0 – 105 N 
-6 – 6 N 

Flexible PCB Al Smooth-Sil 950 

Normal[6] 
Shear[6] 

92 nH/N 
727 nH/N 

0 – 13 N§  

-0.7 – 0.7 N§ 
Flexible PCB Al Ecoflex20 

Normal[7] 
Shear[7] 

9.5 nH/N 
2.5 nH/N 

0 – 20 N§ 

-2 – 2 N§ 
Flexible PCB Liquid metal Ecoflex30 

This work 
Normal 
Shear 

910 nH/N 
4667 nH/N 

0 – 3.5 N 
-2.3 – 2.3 N 

AgNW/PDMS AgNW/PDMS 
AgNWs embedded 

porous PDMS 

 

 

 

 

 
1 The sensitivity of different sensors is compared for the 0 �í 1 N force range, where all 

sensors exhibit linear sensing properties. 
2 There is no top layer in inductive tactile sensors based on magnetic composites. The 

magnetic flux density variation is caused by the deformation of magnetic composites. 

Details of different mechanisms of inductive sensors can be found in Supplementary Note 

2. 
§ Sensing range is not provided. The data is the applied force in performance tests. 
* The conductive material commonly used for PCB is copper. 
# Specific material information is not provided. 

 



Supplementary Note 2. Mechanisms of different types of inductive sensors. 

 
Supplementary Figure 2. Schematics of different types of inductive sensors. Inductive 

sensors enabled by (A) conductive target, (B) magnetic film, and (C) magnetic composite.
 

For the performance comparison of different inductive sensors in Figure 1D, sensors based

on four different mechanisms (Supplementary Figure 2A-C and this work) were made 

into the same dimension, where all bottom coils were laser-patterned AgNW/PDMS coils 

and compressible layers (middle layer or magnetic composites) were porous Ecoflex30. 

The conductive target was made by printing Ag ink on a plastic substrate 

(Supplementary Figure 2A), the magnetic film was NdFeB/Ecoflex30 (Supplementary 

Figure 2B), and the porous magnetic composite was NdFeB doped porous Ecoflex30 

(Supplementary Figure 2C). More details on the materials and fabrication can be found in 

the Experimental section in the main text.
 

The above inductive sensors operate based on electromagnetic induction principles. These 

sensors detect changes in the inductance of the bottom coils caused by variations in the 

magnetic field. Most inductive sensors employ the following three mechanisms for tri-axial 

inductive sensors, each modulating the inductance through interactions with magnetic 

fields in a different way. 

 

Conductive Target (Supplementary Figure 2A): This mechanism involves a conductive
top layer (i.e., the target). When approaching the bottom coils, the conductive target 






















































