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EFG 800 ºC�HIJKLM�NO��PQRG 700 ºCSTUVWXY�Z

Q�[� Auger�Z\]^_`���abc�UVABJdefgh��i

jAklm 600 ºC n�op TaNqrG Tastb Ta2N�u 750 ºCv@�aw
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|}~����4fgh�4�ZQ�[�TaN 

 Bilayer of 10 nm Ta/ 10 nm TaN was deposited on Si substrate, followed by 

deposition of 100 nm Cu film.  Annealing up to 800  ºC was carried out in a 

vacuum furnace.  Resistance measurements by four-point probe showed no change 

after annealing at 700 ºC.  Electron microscopy and Auger electron spectroscopy 

reveal that nitrogen diffusion occurred from TaN to Ta after annealing at 600 ºC.  

Thermal stability of the bilayer diffusion barrier is compared with a single layer of 

TaN in 20 nm thick. Above 750 ºC, Cu and Ta diffused into Si substrate, resulting in 

failure of the barrier.    
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Cu/10 nm TaN /10 nmTa/Si ���9��?�NO� 457 mΩ/ Am 450 ºC

EFõ�NO¿�G 236 mΩ/ A� 700 ºC��'m����Aò� 750 ºC /30

c÷CDEFõ�N�Q@�G 316 mΩ/ A�R������UVWSEM_`
QR 700ºC v���ç���l Au 750ºCEFõA�çT!"#T�b©

$lA%&'m 0.7 µmAñ( 2×RWAuger�ZúûcÕ((ñ( 3)QRm�
9��ö?@A p N�)! TaN/TaT�Q�Ä*A���mEFÑ���
UV600 ºCn N p TaNqrG Ta¨b Ta2Nm 750 ºC Ta+qrG SiAT

�\¨b=V©A�µTqr�è¨k�W 

Þ:���m 750 ºC�UVñ( 4,�ç����ZQ�[Ø-×RA�
�ç��./0�è¨A���T12k�A��j�m=�T34³Õ$

©Ae%&'m 500-600 nm ���W34³Õ$©�\5T Cu3Sia SiO2W6
¯Ame7"#A���Ú89�'e�³��(ñ( 5)AÅma=¡��æç

�� TaSi2=V©A�§ Auger�ZúûcÕ�P:ÂWTaSi2=V©Ú8m 750 

ºC+	�ëN;��qrWj®A�aw<=mÈÎqr�yb TaN/TaÊÂ�
qr���z{�&jW 

 
Cu/20 nm TaN/Si���?�NOm 850 ºC>?@¹°Aj®����gh

�G 800 ºCWÊÂ�����fgh�A� 100 ºCWe75BC�D�� Taº

Ta2N����fgh�EÄAFG�< 700 ºC [2-4]W 
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� 1. SEM����(a) 450 C ���

(b)750 C����
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(b) 
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(c) 

� 2. Auger�	
�� (a) ���(b) 600C� (c) 

750C��� 

� 4. 750 ºC������������� 



 

 
� 5. 750 ºC�
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