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ALDRAAYD LT )Hh—Y—
E<AWLLN TS T h—H—; TMG (Trimethylgallium), TEG (Triethylgallium)
#H#R T )h—H—; GaCp* (Pentamethylcyclopentadienylgallium)
e |t osor
Chemical Formula Ga(CH,); Ga(C,Hs), GaCs(CHs)s
Molecular Weight 114.8 156.9 204.9
Appearance at 23 °C Liquid Liquid Liquid
Vapor Pressure 23.7 kPa (20 °C) 0.58 kPa (20 °C) 0.16 kPa (50 °C)
Pyrophoric Yes Yes No*
Valence Il I I
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(Sealed cell differential scanning calorimetry)
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* ALD procedures
* Precursor: GaCp* (Pentamethylcyclopentadienyl gallium) gAY
+ Co-reactant: remote NH4/H, plasma and remote N, plasma
» Substrate: Si wafer with native oxide ar

* Precursor delivery: Baking type ﬁﬂ

* Precursor temperature: 80 °C
* Deposition temperature: 200 °C

* Process of one ALD cycle:
GaCp* — NH,/H, plasma — N, plasma

* Film thickness measurement
» Spectroscopic ellipsometer

 Film analysis
* HR-RBS (High-resolution Rutherford backscattering spectrometry)
» rf-GDOES (Radio frequency glow discharge optical emission spectroscopy)
* XTEM (Cross-sectional transmission electron microscopy)
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NHj;/H, plasma pulse time / s N, plasma pulse time / s Number of ALD cycles
Basic condition Basic condition ALD condition
Growth temperature: 200 °C, Growth temperature: 200 °C, Growth temperature: 200 °C,
number of ALD cycles: 30, number of ALD cycles: 100, GaCp* pulse time: 0.1 s,
GaCp* pulse time: 0.1 s, GaCp* pulse time: 0.1 s, NH4/N, plasma pulse time: 30 s,
N, plasma pulse time: 90 s. NH4/N, plasma pulse time: 30 s. N, plasma pulse time: 90 s.
| GaCp*#amnIE ke |
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ALD condition Growth temperature: 200 °C, number of ALD cycles: 300,
GaCp* pulse time: 0.1 s, NH,/H, pulse time: 30 s, N, plasma pulse time: 90 s.
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GaCp* pulse time / s NHa/H, plasma pulse time / s
Basic condition Basic condition
Growth temperature: 200 °C, Growth temperature: 200 °C,
number of ALD cycles: 30, number of ALD cycles: 30,
NH4/N, plasma pulse time: 30 s, GaCp* pulse time: 0.1 s,
N, plasma pulse time: 90 s. N, plasma pulse time: 90 s.
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* ALD procedures
* Precursor: GaCp* (Pentamethylcyclopentadienyl gallium) i Firmmmes

Co-reactant: remote NH/H, plasma and remote N, plasma i >
Substrate: Si wafer with native oxide \
Precursor delivery: Vapor draw type
Precursor temperature: 60 °C |
Deposition temperature: 200 °C L 1
Process of one ALD cycle:

GaCp* — NH4/H, plasma (pNH4/H,) — N, plasma (pN,)

GaCp* — N, plasma (pN,)

* Film thickness measurement
» Spectroscopic ellipsometer

* Film analysis
* HR-RBS (High-resolution Rutherford backscattering spectrometry)
» rf-GDOES (Radio frequency glow discharge optical emission spectroscopy)
+ XTEM (Cross-sectional transmission electron microscopy)
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EaFN##EE2 (GaCp* — NH,/H, plasma — N, plasma)
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Basic condition

Growth temperature: 200 °C, number of ALD cycles: 30,
GaCp* pulse time: 0.2 s, NH,/H, plasma pulse time: 15 s,
N, plasma pulse time: 90 s.
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Basic condition

Growth temperature: 200 °C, number of ALD cycles: 30,
GaCp* pulse time: 0.2's, N, plasma pulse time: 90 s.

[ALD condition = Basic conditon ]

NH,/H, plasma O FHETGPCHIHEL S
— NH,/H, plasma 2k 5Ty F T O aEEH

KOJUNDO CHEMICAL LABORATORY CO.,LT!

High Purity Maj

12



2025/8/4

[RAR R & Y D 3 4

HR-RBS GD-OES

/ALD condition \
Growth temperature: 200 °C,
number of ALD cycles: 1000,
GaCp* pulse time: 0.2 s,
NH4/H, pulse time: 15 s,
\Nz plasma pulse time: 90 s. /
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/ALD condition
Growth temperature: 200 °C,
number of ALD cycles: 500,
GaCp* pulse time: 0.2 s,

N, plasma pulse time: 90 s.
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ALD condition Growth temperature: 200 °C, number of ALD condition Growth temperature: 200 °C, number of

ALD cycles: 1000, GaCp* pulse time: 0.2 s, NH4/H, ALD cycles: 500, GaCp* pulse time: 0.2 s, N, plasma
pulse time: 15 s, N, plasma pulse time: 90 s. pulse time: 90 s.
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* ALD procedures

* Precursor: GaCp* (Pentamethylcyclopentadienyl gallium) i —_—

+ Co-reactant: remote H, plasma and remote N, plasma £ >

+ Substrate: Si wafer with native oxide

* Precursor delivery: Vapor draw type

* Precursor temperature: 60 °C

» Deposition temperature: 200 °C

* Process of one ALD cycle:
GaCp* — NHy/H, plasma (pH,) — N, plasma (pN,)
GaCp* — N, plasma (pN,)

* Film thickness measurement
» Spectroscopic ellipsometer

* Film analysis
* HR-RBS (High-resolution Rutherford backscattering spectrometry)
« rf-GDOES (Radio frequency glow discharge optical emission spectroscopy)
+ XTEM (Cross-sectional transmission electron microscopy)
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Basic condition

Growth temperature: 200 °C, number of ALD cycles: 30,
GaCp* pulse time: 0.5 s, H, plasma pulse time: 20 s,

N, plasma pulse time: 20 s.
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GaCp* pulse time (s) pN, pulse time (s)

Basic condition
Growth temperature: 200 °C, number of ALD cycles: 30,
GaCp* pulse time: 0.5 s, N, plasma pulse time: 90 s.
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Intensity / arb. unit

ALD condition

Growth temperature: 200 °C,
number of ALD cycles: 600,
GaCp* pulse time: 0.5 s,

H, pulse time: 20 s,

N, plasma pulse time: 20 s.
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/ALD condition A

Growth temperature: 200 °C,
number of ALD cycles: 600,
GaCp* pulse time: 0.5 s,
N, plasma pulse time: 90 s.
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ALD cycles: 600, GaCp* pulse time: 0.5 s, H, pulse time: ALD cycles: 600, GaCp* pulse time: 0.5 s, N, plasma

ALD condition Growth temperature: 200 °C, number of ALD condition Growth temperature: 200 °C, number of
20 s, N, plasma pulse time: 20 s. pulse time: 90 s.
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