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DRAM is critical for performance




MAIN MEMORY TRENDS

1. Application pull
- Increasing demand from application:

2. Technology push
- Unfortunately DRAM scaling is endir



MAIN MEMORY TRENDS:
1. INCREASING DEMAND

Increasing demand for
high performance, energy efficienc

and more capacity

1. Dataintensive applications
2. Exascale computing



DEMAND 1:
DATAINTENSIVE APPLICATION:
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Data to be analyzed is growing

Source: IDC 2012



EXAMPLE:
LARGE HADRON COLLIDER (LF

600 million collisions every second

1 PB/sec 1 out of 10000 1 out of 100
generated collected selected
30 PB data analyzed per year
Increasing demand on memory




DEMAND 2:
EXASCALE COMPUTING

Enables computational modeling, simulation, anc
prediction In science and technology

MOLECULARE SUPER NO PROTEIN
DYNAMICS EXPLOSIO FOLDING

Can provide major improvement

IN different scientific fields




EXAMPLE:
AERODYNAMIC MODELING TRE

Reduces the number of physical tests for aircraft
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Increasing demand on memory

SourceExascal€omputing Report, DOE 2010
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DRAM scaling Is getting difficult

Source: Flash Memory Summit 2013, Memcon 2014

9



DRAM SCALING CHALLENGE

Technology
Scaling

—)

DRAM Cells

Manufacturing reliable cells at low cost

IS getting difficult
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