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WHAT IS CLAIMED IS: 

 

1. An artificial magnetic conductor (AMC) antenna apparatus comprising: 

a ground plane comprising: 

a base layer comprising a conductive base surface; 

a frequency selective surface (FSS) layer above the base layer, the FSS 

layer comprising a plurality of conductive patches separated from one another; 

and 

a plurality of flexible conductors, each electrically connecting one of the 

conductive patches to the conductive base surface; 

a flexible antenna element layer above the FSS layer, comprising at least one antenna 

element; and 

an inflatable bladder system between the base layer and the FSS layer, configured to 

receive an input during deployment of the AMC antenna apparatus and inflate to produce force 

sufficient to fixedly separate the conductive base surface from the FSS layer at a predetermined 

distance. 

2. The AMC antenna apparatus of claim 1, wherein the conductive base surface is fixedly 

separated from the FSS at a predetermined distance. 

3. The AMC antenna apparatus of claim 1, wherein the inflatable bladder system comprises: 

a first inflatable bladder portion extending longitudinally between a first peripheral 

portion of the base layer and a first peripheral portion of the FSS layer; and 

a second inflatable bladder portion extending longitudinally between a second peripheral 

portion of the base layer and a second peripheral portion of the FSS layer, 

wherein the second peripheral portion of the base layer is opposite the first peripheral 

portion of the base layer and the second peripheral portion of the FSS layer is opposite the first 

peripheral portion of the FSS layer. 

4. The AMC antenna apparatus of claim 1, further comprising a retaining structure 

configured to retain, when the AMC antenna apparatus is stowed: (i) the antenna element layer; 

(ii) the ground plane with the FSS layer collapsed towards the base surface; and (iii) the 
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inflatable bladder system. 

5. The AMC antenna apparatus of claim 4, further comprising at least one actuator 

configured to remove the antenna element layer, the ground plane, and the inflatable bladder 

system from the retaining structure. 

6. The AMC antenna apparatus of claim 5, wherein the retaining structure retains the 

antenna element layer, the ground plane, and the inflatable bladder system in a coiled state. 

7. The AMC antenna apparatus of claim 6, wherein the retaining structure is a cylindrical 

structure comprising a pair of spiraling grooves in respective opposite ends, wherein opposite 

edge portions of the ground plane are retained coiled within the pair of spiraling grooves. 

8. The AMC antenna apparatus of claim 1, wherein: 

the FSS layer comprises a first dielectric sheet and the plurality of conductive patches are 

printed conductive patches on the first dielectric sheet; and 

the at least one antenna element is at least one printed conductive element on a second 

dielectric sheet; 

wherein each of the first and second dielectric sheets is flexible. 

9. The AMC antenna apparatus of claim 1, further comprising a flexible antenna feed 

having a first end electrically connected to the at least one antenna element, an opposite end 

below the base layer, and a central portion extending between the base surface and the at least 

one antenna element through at least one opening in the FSS layer. 

10. The AMC antenna apparatus of claim 9, further comprising a balun disposed below the 

base layer and connected to the opposite end of the antenna feed. 

11. The AMC antenna apparatus of claim 1, wherein the at least one antenna element 

comprises at least one crossed-dipole antenna element. 

12. The AMC antenna apparatus of claim 1, wherein the base layer further comprises a 

flexible dielectric substrate, and the conductive base surface is printed conductive material on the 

flexible dielectric substrate. 
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13. The AMC antenna apparatus of claim 1, further comprising:  

a latch mechanism (L) between the base layer and the FSS layer, configured to transition 

from an unlatched state to a latched state, wherein in the latched state, the conductive base 

surface is fixedly separated from the FSS layer by a predetermined distance; and  

a plurality of flexible printed circuit boards (PCBs), each disposed between the base layer 

and the FSS layer and each including a group of the plurality of flexible conductors, wherein 

each said flexible PCB is oriented substantially orthogonal to the base layer and the FSS layer 

when the latch mechanism is in the latched state, and is oriented non-orthogonal to adjacent 

portions of each of the base layer and the FSS layer when the latch mechanism is unlatched. 

14. The AMC antenna apparatus of claim 1, wherein the latch mechanism comprises a 

plurality of individual latches distributed between at least two peripheral portions of the FSS 

layer and at least two corresponding peripheral portions of the base layer. 

15. A method of stowing and deploying an artificial magnetic conductor (AMC) antenna on 

an unmanned carrier, the method comprising: 

 stowing the AMC antenna in a retaining structure, wherein the AMC antenna comprises: 

(i) an antenna element layer; (ii) a ground plane comprising a frequency selective surface (FSS) 

layer, a base layer below the FSS layer and including a conductive base surface; and (iii) an 

inflatable bladder system between the base layer and the FSS layer; 

 during deployment of the AMC antenna: 

removing the AMC antenna from the retaining structure using an actuator; and 

inflating the inflatable bladder to produce a force sufficient to fixedly separate the 

conductive base surface from the FSS. 

16. The method of claim 15, wherein the unmanned carrier is an orbital satellite. 

17. The method of claim 15, wherein the retaining structure retains the AMC antenna in a 

coiled state, and the actuator causes the AMC antenna to be rolled out of the retaining structure 

in a plate-like shape. 

18. The method of claim 15, wherein the AMC antenna further comprises a flexible antenna 

feed stored in a coiled shape within the retaining structure, the flexible antenna feed unrolling 
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during the removal of the AMC antenna. 

 

19. The method of claim 15, wherein the AMC antenna further comprises a latch mechanism 

between the base layer and the FSS layer and wherein the conductive base surface is fixedly 

separated from the FSS at a predetermined distance. 

 

  


