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Metals

(Thermal)

Oxides

(Thermal)

R&D

Stage 2

Preparing for Production

Ts-Co10

Ts-Ti9

Ts-Ta7

Ts-Nb10

Ts-Bi6Ts-Al4

SiTBAS

SiOx

(PECVD)

Ru-5
Ts-Ir5

Rudense®

RuDER®

Ts-Hf3

Ts-Zr2

TD-50

TMA

Stage 1

Mass production

TD-23

For Gas barrier, Planarization, etc. For Low-k film

TMI

: 本日、ご説明

Ts-Ti16
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TMA(Trimethyl Aluminum)

空気と接触すると激しく燃焼するため、消防法の
危険物第３類（自然発火性物質）に指定され
ている。
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ALD GPC

※GPC Growth per cycle
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1. Volatility

2. Thermal Stability

3. Reactivity

Self-limiting growth ※
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Sample
Heating rate
Ar flow

: 21.3 mg
: 10℃/min
: 400 mL/min
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Carrier gas Ar

Rotary Pump

Chamber
Substrate

Mass flow controller

Mass flow controllerReactant gas O2

Heater
RuDER®

Mass flow controllerCounter gas Ar

Oil bath

SiO2
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Ru(EtCp)2RuDER®

(Substrate : SiO2)
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Deposition Temp. : 250°C
Growth Rate        : 0.04 nm/cycle
RuDERⓇによるALD成膜の温度依存性

J. Electrochem. Soc., 154(2) D95 (2007)



All rights reserved. 2024 Tosoh corporation

2026/7/29 ARIM

TOSOH CONFIDENTIAL 25

Ⓡ

RuDER

EtCpRu



All rights reserved. 2024 Tosoh corporation

2026/7/29 ARIM

TOSOH CONFIDENTIAL 26

CONTENTS

1.
2. TMA Al2O3 ALD
3.

4. Ru
5. Ru
6.



All rights reserved. 2024 Tosoh corporation

2026/7/29 ARIM

Ⓡ

TOSOH CONFIDENTIAL 27

・反応ガス：O2 成膜温度： 350℃

100 nm

・反応ガス：NH3 成膜温度： 450℃

10 min5 min

60 min30 min

200 nm

RuDER
450℃ Ru
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RuDERⓇ RudenseⓇ

RuDER
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Deposition Conditions
Deposition Temperature: 400°C
Deposition Pressure: 10 Torr
Deposition Time: 15, 30, 60, 90, 120 min.    
Precursor temperature: 69°C
Precursor Supply Rate: 0.016 sccm
Total Gas: 200 sccm
  Reactant: NH3

Reactant Concentration: 50 vol%

Film thickness: Estimated by XRF

SEM(on Ru, Co, SiO2)
XPS(on Co)

Film image
(photo)

on Co 
substrate

Ru filmSub.

on Ru 
substrate

Ru filmSub.
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SEM
(Cross section) 

SEM
(Top view)

on SiO2 sub. on Co sub.on Ru sub.

Film thickness: 28 nm Film thickness: 27 nm Film thickness: 0 nm 

60min
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TMA ALD

TMA Me H2O O3 Al2O3 ALD

Ru
RuDERⓇ ALD Ru
RudenseⓇ CVD Ru

CVD/ALD

tosoh-cvd-pv@tosoh.co.jp 非対称構造

M
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