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Carbon Nanotube Field Emission Displays (CNT-FED)
碳奈米管場發射顯示器

CNT-FED, with their potentials for large-size, high resolution, color quality and above all, its favorable cost-down 
potential due to simpler structures and advantages in large-area fabrication, are an important emerging technology, 
especially for large screen applications including flat panel televisions.  ITRI has successfully developed high-
resolution, full-color screens and is presently working with leading Taiwan brand companies to produce commercial 
prototypes in the near future.  To date, a total of 42 CNT FED-related patents have been obtained.

碳奈米管場發射顯示器利用厚膜網印製程及FED技術實現CRT平面化的可能性，保留了CRT影像品質，並具有省電及
體積薄小之優點；同時結合碳奈米管的低導通電場、高發射電流密度以及高穩定性的特性，成為兼具低驅動電壓、
高發光效率的大尺寸、低成本之平面顯示器；其簡單的構造與大尺寸生產具有相當的成本效益優勢，有機會成為平
板顯示器未來主要市場產品–為大尺寸平面電視的重要先進技術。工研院擁有42項專利，並已經技術移轉國內主要
生產廠商產製全彩色原型成品。

Applications

• Small Size: Mobile Displays

• Large Size: Outdoor Information Displays
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Technology Features

• Emissive Display

• Wide View Angle

• Low Process Cost

ITRI Achievements

 • 4"diode monochrome • Display Brightness: 150 cd/m2

• Resolution: 64 x 256 • Efficiency: 2 lm/W 

• Pitch: 330 m x 27 m • Voltage~250 V
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• 10"triode multicolor • Display Brightness: 300 cd/m2

• Resolution: 240x 320 x RGB • Efficiency: 2 lm/W

• Pitch: 500 mx 500 m • Voltage~175 V
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The adjustable bandgap in hetero-epitaxial SiGe/Si layers through tuning of Ge contents makes it possible to 
fabricate Si-based high-speed optoelectronic devices, such as light emitting diode (LED) and SiGe/Si heterostructure 
phototransistors (HPT), in nano-scale.  The emission/detection wavelength is in the infrared range (850 nm~1550 nm). 
Being capable of integrating with mature Si ULSI technology, Si-based LED and HPT have the advantages of low-cost 
and high performance, and are suitable for optical interconnection and low-cost Gigabit Ethernet.  ITRI has produced 
SiGe LED with quantum efficiency~1x104.  With a built-in gain, SiGe transistors with responsivity greater than 10 A/W 
are realized. 

SiGe/Si異質磊晶結構，可藉由調整鍺含量進行能隙的調變，可用於製作奈米尺度的矽基高速光電元件，包括發光二
極體（LED）、異質結構光電晶體（HPT）等。此元件的製作可和成熟的矽製程整合，並可應用於850~1550 奈米的
光纖通訊用波段；因此矽基光電元件可用於建構未來所需之低成本、高速、高性能的光纖通訊系統。目前工研院已
完成SiGe LED製作，其量子效率達1 x 104，以及內建放大增益的SiGe電晶體，其光電反應能力大於10 A/W。

SiGe-Based Optoelectronic Devices
矽基光電元件

Ge-QDs formation: Self-assemble AFM: Density ~ 1x1011 cm-2

Responsivity>10 A/W; Bandwidth>2 GHz
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