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A 25 year view of DRAM technology (Source:Hitachi and ICE. ).

Gate material | Al Poly- Si

T

Access times

¥ 2. Process technologies for 4M DRAMs

Technology Technology applicable at

field 4Mlevel Key technologies

Pattern Optical lithography Shorter wavelength

exposure or hybrid lithography (i-line, deep uv, excimer laser)
X-ray mask fabrication

(higher accuracy, defect repair)

Alignment technology

Resist Multilevel Multilevel resists

processes resist processes Portable conformal mask (PCM)

Anti-reflective ccating(ARC)
Contrast enhancing lithography (CEL)
Double exposure method (DEM)
Trilevel resists

Inorganic resists

X-ray resists
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Process technolo
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gies for 4M DRAMs

rapid thermal annealing

Etching Reactive ion etching Low-damage, low-contamination
Profile controlling
Monitoring

Diffusion Ion implantation and Low-temperature annealing

Rapid thermal annealing

Dielectric Gate thin films
thin films

Glass layer

passivation films

Extremely thin gate oxide
(thermal, plasma)

Nitride (direct nitridation)

High dielectric constant materials

Low-temperature flow glass

Silicon nitride with low H concentration

Organic passivation film

Metal films Gate electrode metal

Aluminum

interconnections

Refractory metal gate

Contact resistance
Migration study
Via hole fill

CvD

Low-temperature CVD and applications
(plasma, ECR, photo)
New material
(H-free nitride, selective CVD, metal ete.)
Epitaxial growth

Isolation Trench isolation

Deep trench formation
Trench fill

Multilayer Planarized multilayer

interconnections interconnections

Via hole fill
(lift-off, selective CVD)
Planarizing insulator
Etch-back
Spin-on-glass
Quartz sputtering
Polyimide
Lift-off

MOS FETs MOS microstructures

Hot electron problem (LDD)
Silicide source drain

Simulation

3-dimension device simulaticn
Total simulator

(process-device-circuit)

Measure

and control

Measurement of small dimensions
Defect inspection

Process monitoring

Diagnostics

Semiconductor processing, in general, will benefit from the advances being made for 4M DRAM production

(Source : Oki Semiconductor. ).
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