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PMOLED vs. AMC
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Grey Scale Control:

line time
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Q Simple 4-gray example in PMOLED
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Q Current density (amplitude) is fixed during whole time
v Initially, the amplitude can be set by register value
Q Active time is modulated by data value
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Grey Scale Control: P£

O Current density (amplitude) is modulated by data value
O Active time is fixed

¥ During line time in PMOLED

¥ During frame time in AMOLED

O Simple 4-gray example
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PMOLED Driving
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AMOLED : Panel Str
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AMOLED: Sony PD#
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http://www.sony.net/SonyInfo/News/Press/200409/04-048E/
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Sony PDA : OLED vs
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Sony’s OLED display

Reference : Sony’s equal level LCD
display
(transmissive / reflective combined type)

Display Size 9.7cm (3.8-inch) (same)
Number of Dots 480xRGBx320 (HVGA) (same)
Dot Pitch 56pum><168um (same)
Number of colors 262,144 colors (same)

Brightness 150cd per square meter 55cd per square meter
94.7mm(hor}zontal) < 7-7.2mm(\{ert1ca-l) x 65.0mm(horizontal) X 96.5mm(vertical) X
External 2.14mm(thickness) (thickness including . . )
i ! . . 3.49mm(thickness) (thickness includes
Dimensions the panel only and not including the

protruding portions)

the panel + backlight)

Response Time
(at 25°C, ON)

~ 0.01 Mil. sec.

~ 16 Mil. sec.

Color Gamut
(NTSC* Ratio)

Approx. 100%

Approx. 40%

Viewing Angle

Vertical: Approx. 180 degrees
Horizontal:Approx.180degrees

Vertical: Approx. 130degrees
Horizontal: Approx. 125 degrees

Contrast Ratio
(in darkness)

Approx. 1000 : 1

Approx. 100 : 1

http://www.sony.net/SonyInfo/News/Press/200409/04-048E/
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Driving Technologies iR

d White Balance
- Different data swing range
= Different size of driving TFT
- Different illumination time of each colors
= CCM (Color Changing Media)
O Different efficiency to luminescence
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TFT Characteristics TeE?
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Brightness Nonuni
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AMOLED : Program prigiad
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Analog | Driving | &g | Sarnoff VthE4d Bigt 24 [Vth 012 S48
TFT & & ot B oHE
T & & | Sarnoff, Philips, | Ideal Programming
NEC, Epson... |TFT S35 24 |Time &H|
Pair TFT | ®2} | Epson, SNU, VthE4 Blgt 24 | 54 mismatch
s 24 HYU Vth 012 E4H
3} 24 OHE
&2 [ NEC, Sony Large sizeJt= £ 4 mismatch
Digital Area Epson 2tEsl 28 Jis Resolution
- Size
Time Epson, SEL Power
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Backplanes for OLEI prigiad

COLUMN DRIVERS
(DATA VOLTAGE)
i e lieilns Poly-Si TFT a-Si TFT OTFT
Qo
op teliiln Type CMOS NMOS PMOS
T
% nt m%' m%' JEI Performance :
& g m%' .mg frqg Mobility | Very good OK for PHOLED OK?
[ Leakage OK Very good OK
; v \mgl 9 Stability Good OK Issue
Uniformity Issue Issue
bata Line Power Line Manufacturability Maturing Excellent N/A
VDATA X VfD
| Scan Line # of Interconnercs Data? scan +data scan +data
l c Cost >Medium Medium Low
- Driving Plastic Under Good Excellent
Swileaing ™ tibilit development
TR oLep compatibility p
RGB "Ligh
— M. Hack, IMID’03
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I AAEEEZ
LTPS vs a-Si TFTs Sy ot
LTPS —TFT (ELA) i
— Expensive process (~2 x a-Si TFT) a-Si -TFT
— Poor Uniformity
— Max out at 4th Gen Tools

— Low mobility (< 1 cm2/Vs)
— Operational instability (V,, shift)
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LTPS non-uniformity. Soorobot

Non-uniformity problem of ELA (Excimer Laser Annealed) Poly-Si TFT
 XeX| (A=308 nm) ELA: 7+& Ldt™d ol Sj utat 27 5t g

« Laser energy fluctuation

-> non-uniform crystallization

- non-uniform Vy, and p of poly-Si TFTs = non-uniform brightness
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Possibility of a-Si TET

—+—LTPS TFT
~8—a-SiTFT

|T. LTPS TFT shows much better current output stability 1
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= Required Compensation of Vth Shifting

= Small Size High Resolution is very difficult (Low Mobility)
- Temp. Stability ?

Increase of OLED Voltage Drop
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Threshold voltage shiftc

+ Long term bias stress leads to threshold voltage shift (AV,,). &
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