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Recent results on advanced molecular wafer bonding technology for 3D integration on Silicon.



the project IST2001-38931- High Tree and the NESTOR European project (IST-2001-37114).



Di Cioccio L, Biasse B, Kostrzewa M, Zussy M, Dechamp J, Charlet B, Vinet M, Fedeli JM, Poiroux T, Kernevez N CEA-DRT-LETI-CEA/GRE - 17, rue des Martyrs, 38 054 GRENOBLE CEDEX 9 - FRANCE Regreny P Ecole Centrale de Lyon, LEOM, (UMR CNRS 5512), 69134 Ecully cedex, France Lagahe-Blanchard C., Aspar B TRACIT Technologies – Zone Astec - 15, rue des Martyrs -38054 Grenoble Cedex 9 - France In this paper we will review the potentiality of advanced molecular wafer bonding technology for 3D integration on Silicon. The so-called bonding and thinning down method is adapted to specific device requirements. Topics such as planarisation, oxide thickness monitoring, substrate removal, and wafer to wafer alignment will be discussed. “advanced device”: Multi-gates devices represent the most promising architectures to fulfil the roadmap targets for sub-32nm nodes. Among them, planar Double Gate MOS transistors offers an ability to naturally integrate strained Si required to enhance the transport properties of ultra-scaled devices. Planar double gate CMOS transistor with 40 nm metal gate was achieved using molecular bonding. The SOI wafer, where the back gate has been processed was bonded to an Si handling oxidized substrate. The initial silicon substrate was then removed down to the SOI buried oxide working as an etch stop layer. The top gate could then be processed with an alignment on the same ebeam marks used for back gate lithography (fig.1). In that case, wafer bonding has shown its availability to be one easy micro- electronic processing step[1,2].



"3D interconnection technology": interconnection techniques that improve available pin count in 3D structures communication bandwidth and dissipated power are needed. With this concept, wireless capacitive coupling between two CMOS wafers is realised with capacitors generated by molecular wafer bonding of two processed CMOS silicon wafer with precise alignment ; I/O are achieved after bonding by via opening from the upper thinned silicon and through all the active and passive layers of the CMOS. First bonding results and the specificity of wafer bonding with CMOS topology of 8 inches processed wafers and precise alignment will be reviewed [3]. “Chip on wafer”: Global interconnections are expected to face severe limitations in the near future. To face this problem, optical links on top of a CMOS circuits are an alternative So for, a photonic layer was bonded on a CMOS; then 1.3 x1.3 mm III-V dies using deposited oxide were bonded on the photonic layer using a pick and place machine. The III-V die back side removal was done by grinding (down to 20 µm) fig.2, and chemical removal down to etch stop layers with no degradation either of the bonding interface or the device performance, fig. 3. An oxide separation of 200 nm between the III-V active layer and the silicon wave guides required for a good coupling was easily obtained on the whole wafer. Acknowledgements: authors would like to thank all members of the LTFC lab, R. Guerrieri , R. Canegallo, D Thomas and ST Alliance for fruitfull collaboration. This work was partially supported by the EU in the context of the project FP6-2002-IST-1-002131-PICMOS,



fig :1 TEM of a Planar double gate CMOS transistor with40 nm metal gate.



300 µm fig 2 : SEM of InP die with quantum well epitaxy bonded to oxidized silicon and grinded down to 20µm.



fig 3 : Photoluminescence cartography of the bonded InP die .The luminescence is homogeneous and maximum at 1.514 µm (green). References [1] Planar Double Gate CMOS transistors with 40nm metal gate for multipurpose applications. M. Vinet et al. SSDM 2004



[2] Experimental Gate Misalignment Analysis on Double Gate SOI MOSFETs J. Widiez1 et al. SOI conf 2004 IEEE international [3]dbs.cordis.lu/fep-cg [4]picmos.intec.ugent.be [5] Feasibility of die-to-wafer molecular bonding. Kostrzewa, L. Di Cioccio et al. to be published in sensors and actuators
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EXTRABLEU 9 / 300 M 

'Ã©voluer Ã  tout moment. 26/09/13/SH. Fil souple HAUTE QUALITE. 631.350. + de cuivre. Support plastique plus dense. Longue durÃ©e. 15 000 V. 0,12. 160 Kg.
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300 

robinet de sortie directe, moteur Honda type GX 270 (8,4 CV), soupape de décompression, manomètre glycérine de 16 bar, soupape de sécurité, robinet de ...
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BT 300 BT 300 - Domyos 

28 nov. 2008 - Ajoutez Ã  votre programme d'entraÃ®nement des exercices aÃ©robies tels que la marche, la course Ã  pied, la natation ou le cyclisme. Donnez a ...
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SmartZone 300 

Ruckus Wireless and Ruckus Wireless design are registered in the U.S.. Patent and .... KIT, SPARE, AC Power Supply, SZ300â€� (use with. 902-1174-xx00 power ...
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Suite 300 

TRANSCANADIENNE, DORVAL. 1255, TRANSCANADA. HIGHWAY, DORVAL. Ce plan est Ã  titre informatif seulement. Ne pas utiliser Ã  des fins de construction ...
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300 $ 36 

une violation de la loi (S.C. 1992, c.36). U.S. Government. Federal law prohibits removal of this label before consumer purchase. Refrigerator. Â·Automatic Defrost.










 


[image: alt]





TapTone 300 

Pedestal stand to floor. Keypad. Watertight touch pad (13 keys) ... Reject Lamp. Orange lens, 24 VDC, 6.5 watt bulb, one second flash. STAND. Type. Adjustable ...
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IS 300 

This equipment fulfils the requirements of the EU standard 89/336/EEC .... General information about licensing can be found in the manual â€œGE 800â€� ..... 234. L-IS3-2D any IS3-IP-8 card / a maximum of 2 licences per IS 300 can be used. ID.
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300 mJ 100 mJ 300 mJ 100 mJ 300 mJ 100 mJ 300 mJ 100 mJ 

contact entre les 4 pattes de l'animal et le sol. Humidifier en cas de sol sablonneux. Maintenir au minimum pendant 4 secondes la fourchette haute tension en ...
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PXC 300 

dell'estinzione del suono nel campo a bassa frequenza grazie ad un controsuono (suono di fase inversa). Minuscoli microfoni catturano a tale scopo i rumori ...
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300-A 

Nov 3, 2006 - kg. 152. CapacitÃ© en eau litres. 13,5. Facteur d'Ã©mission normalisÃ© pour NO x mg/kWh. 47. Facteur d'Ã©mission normalisÃ© pour CO mg/kWh. 17.










 


[image: alt]





300 PD COVER 1113.qxl:300 PD SEC A - Tuvanosa 

Check the thread for length and depth (Figure 14). 300 Power Drive. Reamer. Chuck Hand. Wheel. Reamer. Latch. Reamer. Knob. Carriage Lever. WARNING ...
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300 la suite critique 

suite blanche neige,la suite a brest,la suite subastas de arte,la suite courchevel 1850,fairy tail la suite 176,la suite de projet x,investissement immobilier suisse ...
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SmartZone 300 AWS 

Secure multi-operator login (RBAC). â€¢ Large scale (bulk) AP management tools. â€¢ Configuration audit trails. â€¢ Alarm and event notification (SNMP V1 / V2 / V3). â€¢ Event Logging (Syslog). â€¢ Integrated on-board remote accessible EMS functional
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LC 300.book 

Contact SMPI Technical Publications at the following address: Technical Publications ... Email: [email protected]. For the library of SMPI ...
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matrix 300 rgb 

ENGLISH. CAUTION: To reduce the risk of electric shock, do not remove cover (or back). ..... communications between corresponding devices and controllers. .... limitations of liability at: https://cdn-shop.adamhall.com/media/pdf/Manufacturers-Decla- 
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en•CORE 300 

Generally, the closer you place enCORE. 300 to a ... For more tips on microphones and recording, be sure to visit ... know performances can get pretty intense,.
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NEXUS 300 ie - MAFIADOC.COM 

consists of a different graphic symbol, making it quick and easy to locate the ..... TO SHIFT FROM km/h TO mp/h: HOLD DOWN THE Â«MODEÂ» AND Â«CLOCKÂ».
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newweb/files/SL 300 Series SL 300 2 pdf 
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newweb/files/SL 300 Series SL 300 1 sp 
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6000 2000 8% 300 

venus de plus de 40 pays pour participer à l'Université d'été EURORDIS ... 8% de la population se trouve ainsi affectée. EURORDIS bénéficie du soutien de ses ...
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Vitosolar 300-F AWS 

Echangeur de chaleur Inox-radial – durable et efficace. Une centrale de chauffage performante et compacte, appoint solaire compris – disponible avec chaudière fioul ou gaz murale à condensation. Le bâti de la centrale de chauffage. Vitosolar 300-F me
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ETS 300 577 - ETSI 

(Phase 2); Physical layer on the radio path General description". [4]. GSM 05.04 .... The lowest power control level for all classes of GSM 900 MS is. 19 and for all ...
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nanospot 300 - LTT Versand 

Shield. DMX TERMINATORS (TERMINATING RESISTORS). To prevent system errors, the last device in a DMX chain needs to be equipped with a terminating resistor (120 ohm, 1/4 Watt). 3-pin XLR connector with a terminating resistor: K3DMXT3. 5-pin XLR connec
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