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Cambridge NanoTech ALD Systems

All Cambridge NanoTech ALD Systems are controlled with a
convenient Labview -PC-USB interface.

All ALD systems have hot walls with cross  -flow precursor
deposition. N , gas is used for high speed pulse -purge cycles.

Prior to deposition, a substrate is inserted into the ALD reactor,
and is heated usually between 50 -400°C.
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ALD Cycle for Al ,04 Deposition

Z;":mniwfl:rgl Methyl group _ Methane reaction
Al(CH ), \ (CHy) Reaction of product (CH ,)
(9) : TMA with OH
: Hydroxyl (OH) H, o,
from surface H

/ adsorbed H ,0

Substrate surface (e.g. Si) Substrate surface (e.g. Si)
Trimethyl Aluminum (TMA) reacts with the In air H,O vapor is adsorbed on most surfaces,
adsorbed hydroxyl groups, producing methane as forming a hydroxyl group. With silicon this forms:
the reaction product. Si-O-H () After placing the substrate in the

reactor, Trimethyl Aluminum (TMA) is pulsed into
the reaction chamber.

Trimethyl Aluminum (TMA) reacts with the adsorbed
hydroxyl groups, producing methane as the reaction

product.
Al(CHa); (g + : Si-O-H — :Si-O-Al(CHj), () + CH,
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ALD Cycle for Al ,04 Deposition

Methane
reaction ~Na

Reaction of product CH
TMA with OH \ C

Substrate surface (e.g. Si)

Trimethyl Aluminum (TMA) reacts with the adsorbed
hydroxyl groups, producing methane as the reaction
product.

Al(CH 3)3¢ *+:Si -O-H 5~ :Si-O-Al(CH 3),  +CH,
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ALD Cycle for Al ,04 Deposition

Methane reaction

&« product CH 4
X

Substrate surface (e.g. Si)

Trimethyl Aluminum (TMA) reacts with the adsorbed
hydroxyl groups, until the surface is passivated. TMA does
not react with itself, terminating the reaction to one layer.
This causes the perfect uniformity of ALD. The excess TMA
IS pumped away with the methane reaction product.
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ALD Cycle for Al ,04 Deposition

After the TMA and methane reaction product is pumped
away, water vapor (H ,0) is pulsed into the reaction chamber.
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ALD Cycle for Al ,04 Deposition

Methane reaction product
New hydroxyl group

Methane reaction \ o brid
product __—r H / Xygen briages
Al

H,O reacts with the dangling methyl groups on the new
surface forming aluminum  -oxygen (Al -O) bridges and
hydroxyl surface groups, waiting for a new TMA pulse.
Again, methane is the reaction product.

2 H,0 (g + :Si-O-Al(CH;), ) —* :Si-O-AI(OH), (, +2 CH,
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ALD Cycle for Al ,04 Deposition

The reaction product methane is pumped away. Excess H ,0
vapor does not react with the hydroxyl surface groups, again
causing perfect passivation to one atomic layer.
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ALD Cycle for Al ,04 Deposition

One TMA and one H ,O vapor pulse form one cycle. Here
three cycles are shown, with approximately 1 Angstrom per
cycle. Each cycle including pulsing and pumping takes, e.qg.
3 sec.
Al(CHy),4 @t :Al-O-H > :Al-O-Al(CH,), ) T CH,y
2 H,0 g + :0-Al(CHy), , —* :Al-O-Al(OH), (, +2 CH,
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ALD Cycle for Al ,05 Deposition

The saturative chemisorption of each layer and its

subsequent monolayer passivation in each cycle, allows
excellent uniformity into high aspect ratio 3D structures,

such as DRAM trenches, MEMS devices, around particles, etc.
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ALD Deposition Advantages

Alternating reactant exposure creates unique
properties of deposited coatings:

Thickness determined simply by number of cycles

Precursors are saturatively chemisorbed => stoichiometric
films with large area uniformity and 3D conformality

Relatively insensitive to dust (film grows underneath dust
particles)

Intrinsic deposition uniformity and small source size =>
easy scaling

Nanolaminates and mixed oxides possible
Low temperature deposition possible (RT  -400 °C)
Gentle deposition process for sensitive substrates
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Cambridge NanoTech ALD Systems

Savannah - Thermal ALD System for R&D

More than 100 systems sold

Fiji 8 Plasma ALD System for R&D

Next generation plasma ALD system

Phoenix 0 Batch Production Thermal ALD System
Batch production for Gen 2 substrates and wafers

Tahiti d Large Surface Area Production Thermal ALD System
Stackable chambers for Gen 4.5 substrates

Phoenix Tahiti

Savannah
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Savannah ALD Systems

Wor |l dos most popul ar ALD syst

Great films and easy to use
System set up in under 3 hours
Intuitive user interface very easy to learn
Recipes included

Savannah S100 Savannah S200 Savannah S300
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Patent Pending ALD Shield ™ Trap
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Cambridge NanoTe c highs
conductance hot foil ALD trap
forms a uniform solid coating
until the precursor is depleted .
Traps can be cleaned after 100
um of coating .
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