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Basic transfer |-V characteristics of IGZO TFTs
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| 1) t The Sharp IGZO0 transistor has more poels-per-area and thinner
—20-50 times higher— wiring than current a-5i transistors, resulting in higher reselution.

100 times higher or more

» Since the electron mobility of IGZO is 30-50 times higher than that of a-Si,
the on-current of IGZO TFTs is considerably higher. As a result, the IGZO
transistor can be made smaller and the width of the signal line narrower.

* For LCD panels, the higher the resolution, the more difficult it is to achieve
larger aperture ratio. But the IGZO technology enables high resolution while
keeping aperture ratio large.

» Large aperture ratio is essential to retain brightness, or the body of the

transistor would block too much light. It means less back-lighting is needed.
6
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Advantage 2

Less Power Consumption
| ENERGYUSE

= Conventional Operating Method = a-5i: OFF Performance is Low
Pixels are driven conticunly, with greater power consumption Pixels lose their charge at the end of the frame, creating picture flicker
Cne frame
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Most important advantage in my view!

» Currently, a panel needs to be refreshed or “driven” continually because
leakage current causes the cell to discharge.

* Due to their ultra-low leakage, IGZO panels can retain their active state
longer. It’s then possible to save significant power by skipping drive
cycles.

A comparative study reported in 2012

a-1GZO LCD
( 034

* Panel driving power is reduced by 62%:;
« LED backlighting power is reduced by 50%;

« Approximately 56% less power is used in standard operation with an
IGZO LCD as compared to an a-Si LCD. This will benefit hand-held and

other battery-powered devices by dramatically extending battery life. 8
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Advantage 3

Less N0|se Inﬂ Uence fseimsmamrriai

Conventional = New Touch Touc

Touch Panel m ' Panel System  panc Pause
System [a-SiTFT) —~ (IGZOTFT) _

Electrical noise : H i When paused, the

created by a Noise H H : KaZ0 creates almost Noise
continuous signal H : : no noise, allowing

Interferes with the H v : the sensor 10

Touch sensuwnycloude-d by
electrical noise

sensitivity of - operate ata high

* Noise is a natural byproduct of any transistor switching on and off, and
the millions of them in a display create a steady background noise. Then
the voltage spike caused by touching the panel is hard to detect.

* Because touch panel systems with IGZO will experience significantly less
noise interference, the touch-sensitive displays can become much more

. 9
sensitive and accurate.

Industrial facts

* Until 2013 Sharp is the only company having commercialized IGZO panels.

* Apple has been planning to use IGZO displays for its future iPads. But at
present Sharp is unable to supply enough panels in time.

* Besides LCD panels, until 2013 99% OLED panels are produced by
Samsung. Samsung invests significantly on IGZO technology, as its next
generation OLED panels are expected to be driven by IGZO TFTs. 10
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The TFT is stressed at a high gate voltage of 20 V for a total time up to
5000 s while keeping both its source and drain electrodes grounded.

16 12

(a) (b)
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0 3.5 8.6 0.53 >10° 2.2
2 4.5 8.5 0.53 >10° 1.1
4 5.0 8.4 0.55 >10° 0.8 )
6 5.2 8.6 0.55 >10° 0.7
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