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Flexible Display Center

The Flexible Display Center is 
a collaboration among 
government, industry and 
academia designed to 
advance the development of 
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full-color flexible display 
technology and flexible 
electronics industry to produce 
integrated electronic systems 
with advance functionality.  

Flexible Display Center

1. Displays
2. Digital Electronics
3. Electronic ID Tags
4 Integrated Sensor Systems
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4. Integrated Sensor Systems
- Smart medical bandages
- Detectors 

5.   Flexible-Conformal Antennas?

FDC Flexible Material

Flexible Display Center PEN (Polyethylene 
Naphthalate) Plastic.

Triangular Thin Aluminum
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εr = 7      0.7 microns = 0.0007 mm   - Silicon Nitride

εr = 3   128 microns = 0.128 mm         - Rogers 3003

0.0007 mm

0.128 mm

Monopole Design
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Solid Monopole Design
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Solid Monopole Design
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Solid Monopole Design
Amplitude pattern of monopole antenna at f = 3.605 GHz

(max. gain of 1.94 dBi at 56o)
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Solid Monopole Design
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Solid Monopole Design

Flexible Antenna #2
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Zin(f = 2.5 GHz) = 50 + j10

Zin(f = 3 GHz) = 80 + j10
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Bow-Tie Design
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Solid Bow-Tie Design
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Surface Current Density
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Outline Bow-Tie Design
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(excess metallization removed) 

Specifications
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Units: mm

.dxf : 3 layers : TopLayer, Bottom Layer, Outline

Three-Dimensional Gain Pattern

y
y

z

June 17, 2011 IEEE APS_DC-NVa

x

y

z
x

Solid Bowtie
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Solid Tow-Tie Design
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20.4 mil
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Solid Bow-Tie Design
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Return Loss for Solid Bow-Tie
 

Simulation (HFSS) with Capacitance
Measurement
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Simulation (HFSS) with Capacitance 
Simulation (HFSS) without Capacitance
Measurement
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Solid Bow-Tie H-Plane (XZ Plane)
f = 7.66 GHz
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θ

Solid Bow-Tie E-Plane (XY Plane)
f = 7.66 GHz
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φ

Patterns at 7.66 GHz

Solid Bow-Tie E-Plane (secondary) (YZ Plane)
f = 7.66 GHz
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θ

Outline Bowtie
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Outline Bow-Tie Design
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(excess metallization removed) 

Surface Current Density
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Simulation (HFSS) with Capacitance
Measurement
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Simulation (HFSS) with Capacitance
Simulation (HFSS) without Capacitance
Measurement

Outline Bow-tie H-Plane (XZ Plane)
f = 7.4 GHz
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Outline Bow-tie E-Plane (XY Plane)
f = 7.4 GHz
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φ

Outline Bow-tie E-Plane (secondary) (YZ Plane)
f = 7.4 GHz
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Outline Bow-Tie
Solid Bow-Tie 

S11 for Solid and Outline Bow-Ties

June 17, 2011 IEEE APS_DC-NVa

6 6.5 7 7.5 8 8.5 9
-40

-35

-30

-25

-20

Frequency (GHz)

S 11
 (d

B

 

Surface Current Density
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Gain
Solid vs Outline
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Gain
Solid (7.66 GHz vs Outline 7.4 GHz
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Flexed Bowtie
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Flexed Bow-Tie
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Flexed Bow-Tie
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Flexed Bow-Tie
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Flat vs Flexed 
(measurements)
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Outline Bow-tie H-Plane (XZ Plane)
f = 7.66 GHz
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θ

Flexed

Flat

Outline Bow-tie E-Plane (XY Plane)
f = 7.66 GHz
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Flat

Flexed

φ

Outline Bow-tie E-Plane (secondary) (YZ Plane)
f = 7.66 GHz
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θ

Flexed
Flat

Measurement vs Simulation                                
(Flexed)

June 17, 2011 IEEE APS_DC-NVa

Outline Bow-tie H-Plane (XZ Plane)
f = 7.66 GHz
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Simulation	(HFSS)
Measurement

θ

Outline Bow-tie E-Plane (XY Plane)
f = 7.66 GHz
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Outline Bow-tie E-Plane (secondary) (YZ Plane)
f = 7.66 GHz
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Simulation	(HFSS)
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θ

Gain (measured): Solid
Flat vs Flexed
(f = 7.25 GHz)
Gain (dBi)

H-Plane                       E-Plane        Secondary E-Plane

Fl t 2 6 2 6 0 3
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Flat 2.6                          2.6                    0.3

Flexed 2.6                          2.6 -0.6

THANK YOU!!
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Santorini by Day Santorini by Night


