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ELECTROMAGNETIC SIGNAL TRANSCEIVING 

APPARATUS 

 

BACKGROUND 

1. Technical Field  

[0001] The present application relates to an electromagnetic signal transceiving apparatus. 

 

2. Description of the Related Art 

[0002] Existing RF electromagnetic wave transceiving apparatuses mainly use conductive 

materials to form a specific shape and size to transmit or receive an electromagnetic wave 

of a specific spectrum. The examples are patents or patent applications such as 

EP0378905A1, US10224630, US7136,021, US6825819, US6580402, US8178457, 

US7122891, CN101118985, US3866234, US6154176, US6320547, US6650303, US 

8154464, US6750820, US6195049, US8497804, and US8952858. The signal transceiving 

performance of such apparatuses may be affected by approximating other dielectric objects 

or contacting with other dielectric materials and conductive materials in an environment. 

Thus, in practical applications, problems of spectrum shift and performance attenuation 

during signal transmission due to different environments. FIG. 3 illustrates the effect of the 

spectrum shift due to the proximity of a dielectric object in an environment. 

 

SUMMARY 

[0003] To address the technical problem of the aforementioned defects of the existing 

electromagnetic wave transceiving apparatuses, the present application provides an 

electromagnetic wave transceiving apparatus whose performance of electromagnetic wave 

transmission is not affected by the contact of dielectric materials. 

[0004] According to one objective of the present application, an electromagnetic wave 
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transceiving apparatus is provided, including a detection and control unit, an 

electromagnetic exciter, a dielectric adjustment unit, and a positioning unit. Wherein, the 

detection and control unit is configured for detecting the voltage standing wave ratio or the 

reflection coefficient. The electromagnetic exciter is connected to the detection and control 

unit. The detection and control unit is configured to adjust the electromagnetic wave 

spectrum emitted by the electromagnetic exciter. The electromagnetic exciter is configured 

to generate and receive electromagnetic waves. The dielectric adjustment unit is connected 

to the electromagnetic exciter, and the positioning unit is configured to fix the 

electromagnetic wave transceiving apparatus to a surface of an external dielectric body. 

When the electromagnetic wave transceiving apparatus is fixedly attached to the surface of 

the external dielectric body, the electromagnetic exciter , the dielectric adjustment unit and 

the external dielectric body constitute a resonator with a specific electromagnetic wave 

spectrum. 

[0005] When the electromagnetic wave transceiving apparatus emits an electromagnetic 

wave, the electromagnetic exciter generates an electromagnetic wave of a first spectrum, 

and the electromagnetic wave of the first spectrum is transmitted to the dielectric 

adjustment unit and adjusted as an electromagnetic wave of a second spectrum. The 

electromagnetic wave of the second spectrum then enters the coupled external dielectric 

body and propagates to the surface thereof to form an electromagnetic wave of the third 

spectrum, which is subsequently emitted to the outside. When the electromagnetic wave 

transceiving apparatus receives an electromagnetic wave, an electromagnetic wave of the 

third spectrum enters the dielectric adjustment unit from the outside through the coupled 

external dielectric body, and then gets adjusted as an electromagnetic wave of a second 

spectrum. The electromagnetic wave of the second spectrum is then transmitted to the 

electromagnetic exciter and adjusted as an electromagnetic wave of a first spectrum. 

[0006] Preferably, the electromagnetic exciter may be a monopole-type, dipole-type, slot-

type, spiral-type, or patch-type electromagnetic exciter. 
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[0007] Preferably, the electromagnetic exciter may be configured for transceiving an 

electromagnetic wave of at least one spectrum. 

[0008] Preferably, the electromagnetic exciter may be configured for adjusting and 

transceiving an electromagnetic wave of at least one spectrum. 

[0009] Preferably, the dielectric adjustment unit may be a dielectric structure with a fixed 

dielectric constant, the dielectric constant of dielectric adjustment unit may range from 1 to 

10000. 

[0010] Preferably, the dielectric adjustment unit may be a dielectric structure with of an 

adjustable dielectric constant, the detection and control unit may be configured to control 

the dielectric constant of the dielectric adjustment unit, and the value of the dielectric 

constant thereof may range from 1 to 10000. 

[0011] Preferably, the dielectric adjustment unit may be constituted by a plurality of 

dielectric bodies with different dielectric constants to form a composite dielectric 

adjustment unit, and the value of an equivalent dielectric constant thereof may range from 1 

to 10000. 

[0012] Preferable, the dielectric adjustment unit may have a thickness of 0.1 mm to 20 mm. 

[0013] Preferable, the value of the dielectric constant of the external dielectric body may 

range from 1 to 100. 

[0014] Preferable, the first spectrum may be the same as the second spectrum or the third 

spectrum. 

[0015] Preferable, the second spectrum may be the same as the third spectrum. 

[0016] Preferably, the dielectric adjustment unit may be partially interposed between the 

electromagnetic exciter and the surface of the coupled external dielectric body. 

[0017] Preferably, the dielectric adjustment unit may further include at least one dielectric 

material layer, a dielectric constant of each layer may be between 1 and 10000. 
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[0018] Preferably, the dielectric adjustment unit may further include a gap area. 

[0019] Preferably , the gap area may be interposed between the dielectric adjustment unit 

and the surface of the coupled external dielectric body. 

[0020] Preferably, the gap area may be disposed inside the dielectric adjustment unit 

without contacting the surface of the coupled external dielectric body. 

[0021] Preferably, the positioning unit may be partially interposed between the dielectric 

adjustment unit and the surface of the coupled external dielectric body. 

[0022] Preferably, the positioning unit may further include at least one dielectric material 

layer, and the dielectric constant of each layer may be between 1 and 10000. 

[0023] Preferably, the positioning unit may further include a gap area. 

[0024] According to the electromagnetic signal transceiving apparatus proposed by the 

present invention, considering the influence of the external dielectric body to which the 

electromagnetic wave transceiving apparatus is coupled, when the electromagnetic wave 

transceiving apparatus is coupled to the surface of the external dielectric body, the 

electromagnetic exciter and the dielectric adjustment unit may be adjusted by the detection 

and control unit such that the electromagnetic exciter, the dielectric adjustment unit, and the 

coupled external dielectric body may form a resonator with the required frequency. 

Therefore, the transmission and reception performance of electromagnetic signals would 

not be affected by the contacted dielectric material. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] The present application is further described below together with the accompanying 

drawings and embodiments, in the accompanying drawings: 

[0026] FIG. 1A is a schematic diagram of the electromagnetic wave transceiving apparatus 

according to an embodiment of the present application. 
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[0027] FIG. 1B is a schematic diagram of the electromagnetic wave transceiving apparatus 

of FIG. 1A being coupled to the surface of the external dielectric body. 

[0028] FIG. 2 is a structural schematic diagram of a slot-type electromagnetic exciter. 

[0029] FIG. 3 is a schematic diagram of an existing electromagnetic wave transceiving 

apparatus at a working frequency of 2.5 GHz affected by the occurrence of the spectrum 

shift  due to the proximity of the dielectric material  in the environment. 

[0030] FIG. 4 is an S11 chart of the first spectrum generated by the electromagnetic exciter 

in the electromagnetic wave transceiving apparatus according to an embodiment of the 

present application. 

[0031] FIG. 5 is an S11 chart of the second spectrum emitted after an adjustment by the 

dielectric unit in the electromagnetic wave transceiving apparatus according to an 

embodiment of the present application. 

[0032] FIG. 6 is an S11 chart of the third spectrum emitted after the apparatus is coupled 

with the external dielectric body in the electromagnetic wave transceiving apparatus 

according to an embodiment of the present application. 

[0033] FIG. 7 is an S11 chart of the first to third spectrums in another embodiment with 2.5 

GHz as the target frequency. 

[0034] Description of the numeral references: 1: detection and control unit; 2: 

electromagnetic exciter; 3: dielectric adjustment unit; 4: positioning unit; 5: external 

dielectric body; 20: slot; 21: metal layer; and 22: feed point.  

 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0035] To illustrate of the technical features, contents, advantages, and achievable effects 

of the present disclosure, the embodiments together with the accompanying drawings are 

described in detail as follows. However, the drawings are used only for the purpose of 

indicating and supporting the specification, which is not necessarily in the real proportion 
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and precise configuration after the implementation of the present disclosure. Therefore, the 

relations of the proportion and configuration of the accompanying drawings should not be 

interpreted to limit the actual scope of implementation of the present disclosure. 

[0036] Referring FIG. 1A, which is the schematic diagram of the electromagnetic wave 

transceiving apparatus according to an embodiment of the present application. As 

illustrated, the electromagnetic wave transceiving apparatus may be used for 

communication, or for transmitting and receiving electromagnetic waves as a radar. The 

electromagnetic wave transceiving apparatus of the embodiment includes a detection and 

control unit 1, an electromagnetic exciter 2, a dielectric adjustment unit 3, and a positioning 

unit 4. Specifically, the electromagnetic exciter 2 is connected to the detection and control 

unit 1, the dielectric adjustment unit 3 is connected to the electromagnetic exciter 2, and the 

positioning unit 4 couples the apparatus with the surface of the external dielectric body. 

The VSWR (voltage standing wave ratio) bridge equivalent circuit may be utilized by the 

detection and control unit 1 to detect the voltage standing wave ratio or reflection 

coefficient to determine whether the apparatus matches the emission spectrum of the 

electromagnetic wave. The detection and control unit 1 may also be configured to adjust the 

electromagnetic wave spectrum emitted by the electromagnetic exciter 2. The 

electromagnetic exciter 2 is configured to generate and receive electromagnetic waves with 

the required spectrum, and the positioning unit 4 is configured to couple and fix the 

transceiving apparatus to the surface of the external dielectric body. 

[0037] Referring to FIG. 1B, which is a schematic diagram of the electromagnetic wave 

transceiving apparatus of FIG. 1A being coupled to the surface of the external dielectric 

body. As illustrated, when the electromagnetic wave transceiving apparatus is attached to 

the surface of the external dielectric body 5, the electromagnetic exciter 2, the dielectric 

adjustment unit 3, the positioning unit 4, and the external dielectric body 5 constitute a 

resonator with a specific electromagnetic wave spectrum. When the electromagnetic wave 

transceiving apparatus emits an electromagnetic wave, the electromagnetic exciter 2 

generates an electromagnetic wave of a first spectrum, and the electromagnetic wave of the 
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first spectrum is guided to the dielectric adjustment unit 3 and adjusted as an 

electromagnetic wave of a second spectrum; the electromagnetic wave of the second 

spectrum is transmitted to the coupled external dielectric body 5 to form an electromagnetic 

wave of the third spectrum and emitted to the outside. 

[0038] Please refer to FIG. 4 to FIG. 6, which are charts illustrating the spectrums of the 

embodiments with 2.5 GHz as the target working frequency. Specifically, FIG. 4 is a chart 

of the electromagnetic wave spectrum of the first spectrum emitted by the electromagnetic 

exciter 2 in an embodiment; FIG. 5 is a chart of the electromagnetic wave spectrum of the 

second spectrum generated after the electromagnetic wave of the first spectrum is guided to 

the dielectric adjustment unit 3; FIG. 6 is a chart of the electromagnetic wave spectrum of 

the third spectrum emitted from the surface of the external dielectric body after the second 

spectrum electromagnetic wave is guided to the coupled external dielectric body 5, and the 

electromagnetic wave of the third spectrum is the required working spectrum. 

[0039] FIG. 7 is a chart of the spectrums of the first to third spectrum electromagnetic 

waves with 2.5 GHz as the target frequency in another embodiment. The electromagnetic 

wave of the third spectrum is transmitted to the dielectric adjustment unit 3 in the apparatus 

via the external dielectric body 5 coupled by the apparatus and then adjusted as the 

electromagnetic wave of the second spectrum. The electromagnetic waves of the second 

spectrum are transmitted to the electromagnetic exciter 2 and adjusted to the 

electromagnetic waves of the first spectrum for being received. 

[0040] In an embodiment of the electromagnetic wave transceiving apparatus of the present 

disclosure, the detection and control unit 1 may be a VSWR (voltage standing wave ratio) 

bridge without being limited to the aforementioned circuit that may be configured to detect 

voltage standing wave ratio or reflection coefficient. The electromagnetic exciter 2 may be 

a monopole-type, dipole-type, slot-type, spiral-type, or patch-type electromagnetic exciter 

without being limited to the aforementioned electromagnetic exciter. The electromagnetic 

exciter may also be other conventional electromagnetic exciters suitable for transceiving 



 8 

electromagnetic waves. Referring to FIG. 2, which is a structural schematic diagram of a 

slot-type electromagnetic exciter, wherein numeral reference 20 refers to a slot, numeral 

reference 21 refers to a metal layer, and numeral reference 22 refers to a feed point. Using 

the metal layer 21 to shield the slot 20 may adjust the working frequency of the 

transceiving electromagnetic waves of the electromagnetic exciter 2. The greater the duty 

cycle of the slot 20 is, the lower the working frequency would be; the smaller the duty 

cycle is, the higher the working frequency would be. By this method, the frequency of the 

electromagnetic waves transmitted or received by the electromagnetic exciter 2 may be 

adjusted. 

[0041] In an embodiment of the electromagnetic wave transceiving apparatus of the present 

disclosure, the dielectric adjustment unit 3 may be a dielectric structure with a fixed 

dielectric constant, and the value of the dielectric constant thereof may range from 1 to 

10000. The dielectric adjustment unit 3 may also be a dielectric structure of an adjustable 

dielectric constant, the detection and control unit 1 may then be configured to control the 

dielectric constant of the dielectric adjustment unit 3, and the value of the dielectric 

constant thereof may range from 1 to 10000. The dielectric adjustment unit 3 may be 

constituted by a plurality of dielectric bodies with different dielectric constants to form a 

composite dielectric adjustment unit, and the value of an equivalent dielectric constant 

thereof may range from 1 to 10000. The following are representative materials that may be 

used but not limited thereto. The materials may include low dielectric constant materials: 

PTFE, PE, PC, PVC, acrylic, PU, epoxy, silicone, and the like; medium dielectric constant 

materials: quartz, glass, aluminum oxide crystals and ceramics, aluminum nitride crystals 

and ceramics, magnesium oxide crystals and ceramics, silicon carbide crystals and 

ceramics, zirconia crystals and ceramics, and the like; high dielectric constant materials: 

titanium oxide crystals and ceramics, barium titanate polymer composites, and the like. The 

mixture of the dielectric materials with high and low values may be configured to 

manufacture the materials with the required dielectric constants required by the dielectric 

adjustment unit 3. The dielectric adjustment unit 3 may have a thickness of 0.1 mm to 20 
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mm. 

[0042] According to the embodiment of the present disclosure, the positioning unit 4 may 

be, but is not limited to, constituted by at least one dielectric body. It may be configured to 

connect the apparatus and the surface of the external dielectric body by adopting resin, 

polymer adhesive, a sucking disk, and a vacuum suction device. 

[0043] According to an embodiment of the present disclosure, the value of the dielectric 

constant of the surface of the external dielectric body 5 is 1 to 100. 

[0044] In an embodiment of the present disclosure, the first spectrum may be the same as 

the second spectrum or the third spectrum. In other embodiments of the present disclosure, 

the second spectrum may be the same as the third spectrum. 

[0045] In the electromagnetic wave transceiving apparatus of the present disclosure, the 

influence of the external dielectric body to which the electromagnetic wave transceiving 

apparatus is coupled has been considered, and after the electromagnetic wave transceiving 

apparatus is coupled to the external dielectric body, the electromagnetic exciter 2 and the 

dielectric adjustment unit 3 may be adjusted by the detection and control unit 1 such that 

the composite structure constituted by the electromagnetic exciter 2, the dielectric 

adjustment unit 3, and the external dielectric body 5 may form a resonator with the required 

frequency. Therefore, the transmission and reception performance of electromagnetic 

signals would not be affected by the contacted dielectric material. 

[0046] The embodiments of the present application are described above with reference to 

the accompanying drawings, but the present application is not limited to the 

aforementioned specific embodiments. The specific implementation as mentioned above is 

merely indicative rather than restrictive. Under the implication of the present application, a 

person of ordinary skill in the art can make many forms without departing from the 

objectives of the present application and the scope of the claims, which all fall within the 

protection of the present application. 
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WHAT IS CLAIMED IS: 

1. An electromagnetic wave transceiving apparatus, comprising: 

a detection and control unit configured to detect a voltage standing wave ratio or a 

reflection coefficient; 

an electromagnetic exciter connected to the detection and control unit, the electromagnetic 

exciter configured to generate and receive electromagnetic waves, and the detection 

and control unit being configured to adjust spectrums of the electromagnetic waves 

generated by the electromagnetic exciter; 

a dielectric adjustment unit coupled to the electromagnetic exciter; and 

a positioning unit configured to couple and fix the electromagnetic wave transceiving 

apparatus on a surface of an external dielectric body, and the electromagnetic exciter, 

the dielectric adjustment unit, and the surface of the external dielectric body 

constituting a resonator with a specific electromagnetic wave spectrum when the 

electromagnetic wave transceiving apparatus is coupled to the surface of the external 

dielectric body; 

wherein,  

when the electromagnetic wave transceiving apparatus emits the electromagnetic waves, 

an electromagnetic wave of a first spectrum is generated by the electromagnetic 

exciter, and the electromagnetic wave of the first spectrum is transmitted to the 

dielectric adjustment unit and adjusted as an electromagnetic wave of a second 

spectrum, the electromagnetic wave of the second spectrum then enters the coupled 

external dielectric body and propagates to the surface of the external dielectric body 

to form an electromagnetic wave of a third spectrum, and the electromagnetic wave 

of the third spectrum is then emitted to the outside; and 

when the electromagnetic wave transceiving apparatus receives the electromagnetic waves, 

the electromagnetic wave of the third spectrum enters the dielectric adjustment unit 
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from the outside through the coupled external dielectric body and gets adjusted as the 

electromagnetic wave of the second spectrum, and the electromagnetic wave of the 

second spectrum is then transmitted to the electromagnetic exciter and adjusted as the 

electromagnetic wave of the first spectrum. 

2. The electromagnetic wave transceiving apparatus according to claim 1, wherein the 

electromagnetic exciter is a monopole-type, dipole-type, slot-type, spiral-type, or patch-

type electromagnetic exciter. 

3. The electromagnetic wave transceiving apparatus according to claim 1, wherein the 

electromagnetic exciter is configured to transmit or receive an electromagnetic wave of at 

least one spectrum. 

4. The electromagnetic wave transceiving apparatus according to claim 1, wherein the 

electromagnetic exciter is configured to adjust and transmit or receive an electromagnetic 

wave of at least one spectrum. 

5. The electromagnetic wave transceiving apparatus according to claim 1, wherein the 

dielectric adjustment unit is a dielectric structure with a fixed dielectric constant, and a 

value of the fixed dielectric constant of the dielectric adjustment unit ranges from 1 to 

10000. 

6. The electromagnetic wave transceiving apparatus according to claim 1, wherein the 

dielectric adjustment unit is a dielectric structure of an adjustable dielectric constant, the 

detection and control unit is configured to control the dielectric constant of the dielectric 

adjustment unit, and a value of the dielectric constant of the dielectric adjustment unit 

ranges from 1 to 10000. 

7. The electromagnetic wave transceiving apparatus according to claim 1, wherein the 

dielectric adjustment unit is constituted by a plurality of dielectric bodies with different 

dielectric constants to form a composite dielectric adjustment unit, and a value of an 

equivalent dielectric constant of the dielectric adjustment unit ranges from 1 to 10000. 
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8. The electromagnetic wave transceiving apparatus according to claim 1, wherein the 

dielectric adjustment unit has a thickness of 0.1 mm to 20 mm. 

9. The electromagnetic wave transceiving apparatus according to claim 1, wherein a value of 

a dielectric constant of the external dielectric body ranges from 1 to 100. 

10. The electromagnetic wave transceiving apparatus according to claim 1, wherein the first 

spectrum is the same as the second spectrum or the third spectrum. 

11. The electromagnetic wave transceiving apparatus according to claim 1, wherein the 

second spectrum is the same as the third spectrum. 


