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Humidity Barriers Al Ultratech CNT

* WVTR: Water Vapor Transmission Rate [g/m?/day]
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Humidity Barriers Al Ultratech CNT
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Al,O, Encapsulation al Ultratech CNT
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Nanolaminate Encapsulation il Ultratech CNT
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O Savannah S200, deposition at 80°C

0 Enables encapsulation of low cost
OLED

0 Encapsulation films being used for

microelectronics packaging, optical,
MEMS

encapsulation permeation rate for permeation rate for
water oxygen

(g/m? day) (cm?*m? day)
Al,Of
130 nm @ 80 °C 8.8 x10°° 3.9x 10
AlL,O; & ZrO,

130 nm @ 80 °C 2.1x 107

with E, = 92 kJ/mol — 5 x10-7 (at RT) 1. Meyer, J., et al. (2009) Applied Physics Letters, 94(23), 233305
Test Conditions: 80°C at 70% Relative Humidity 2.  Meyer, J., et al. (2009) Advanced Materials, 21(18), 1845-1849
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Al,0,/ZrO, Encapsulation

.l Ultratech CNT

WVTR (g/(m? day)

Meyer, J., et al. Applied Physics Letters, 96, 243308 (2010).
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0 WVTR (g/m?/day) = 3.2E-4 at 80°C for 40nm film = 8.7E-7 at RT

Q Al,0;-ZrO, nanolaminate combines the barrier performance
of Al,O; with anti-corrosion performance of ZrO,



Low Temperature ALD Al Ultratech CNT

Thermal ALD film properties for Al,O;, HtO,, and ZrO,

Precursors TMA +H,0 Hf(NMe,),+ Zr(NMe,), + e wodl | ;
H,0 H,0 009wz | e v T

- ZrOZ
Temperature 95°C 100°C 95°C '

wof S

so0f H— s - H— t

Growth Rate 0.9 A 1.12 A 1.1 A
per Cycle

Typical Thick.
Uniformity
200mm @ <1.5% <2.0% <2.0% o4 — o o = -

150mm @ <1.0% <1.5% <1.5% 0 100 200 300 400 500
ALD Cycle

Thickness [A]
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Refractive 1.62-1.65 2.07-2.1 2.03-2.05
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Summary al Ultratech CNT

Q ALD Al,O; is an excellent moisture barrier
Q ALD Al O, corrodes in contact with saturated water vapor

Q ALD Al,O;-ZrO, nanolaminate is resistant to corrosion and
meets the requirement of WVTR < 10®g/m?/day

0 Cambridge Nanotech/Ultratech ALD deposition tools are at
the forefront of encapsulation research in academia and
industry

0 Used for encapsulation at the pilot scale and in mass
production



