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Schiltron Memory Capabilities

• Endurance in the millions

• Years of retention after cycling

• Existing productized P/E mechanism

• Latencies approaching DRAM

• Aggressive cost-per-bit 3-D stackability

• Existing materials and fab tools (No New Materials)

• Existing design and system techniques

• Low power low cost 3-D Dynamic memory 
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Storage Class Memory Requirements*

•Endurance 

•Latency

•Lower cost

•Scalability with 3-D

•Scale and capital efficiency

•Ecosystem support
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*S.Sivaram, “Storage Class Memory: Learning from 3D NAND”, FMS, 8/9/2016
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Schiltron Endurance

• Charge Trap with thin tunnel dielectric

• Quantum Mechanical Advantage results in orders of 
magnitude less P/E cycling damage

o Beyond reachof any NAND approach (2-D and 3-D)

• Millions of P/E cycles with robust retention after cycling

o SONOS products with 1 million P/E cycles and 85oC 20 years
• Shipping for over 10 years

o SONOS in the lab with 10 million P/E cycles

o SONOS literature with 100 million P/E cycles

o Dynamic version with > 1011 P/E cycles
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Quantum Mechanical Endurance Advantage
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Schiltron Latency

• Ultra-low read latency
o Local substrate amplifiers for bitline drive

o Long strings with boosted string currents

o Worst case string current = Best case string current 

• Ultra-fast programming
o Programmed Vt independent of read-pass voltage

o Single pulse programming

o String programming in any order

• Ultra-fast erase
o Thin Charge Trap stacks 

o String erase granularity
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Schiltron Cost and Scalability with 3-D
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Litho-Lite independent dual-gates
• String current and string length 

maximization without pass disturbs
• Read- and program-pass voltages 

independent of maximum 
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Schiltron Capital Efficiency and Ecosystem Support

• Schiltron memory uses existing

o Productized materials V

o Fab Tools V

o Productized P/E mechanism V

o Design and system know-how V

• Cell and Materials V

• Selector V

• Process Architecture V

• Product V

• Ecosystem V
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Schiltron Scale

• Storage Class Memory with “Schiltron Inside”

• 3-D stack and scale to take over Flash

• Schiltron Dynamic with low cost and low power dissipation 
to displace DRAM

• The Universal Memory !
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*S.Sivaram, “Storage Class Memory: Learning from 3D NAND”, FMS, 8/9/2016

*
Displace DRAM Displace Flash
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Conclusions

•Schiltron satisfies the requirements for SCM:

o Endurance V

o Latency V

o Lower cost V

o Scalability with 3-D V

o Scale and capital efficiency V

o Ecosystem support V
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Appendix
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Dual-Gate Advantages
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N+N+

Vpass=9V

N+N+

Vpass=9V

NAND Mode

Dual-Gate Mode
Ç Electrostatic shielding and ~zero pass disturbs
Ç Decouples charge storage optimization from pass disturbs
Ç Ultra-thin tunnel dielectrics possible
Ç Endurance in the millions for Flash
Ç Low P/E voltages
Ç Bits programmable in any order within strings
Ç Always best case and pattern-insensitive string current
Ç Trade off endurance (>1012) and retention
Ç Prog/Erase in 10’s of nanoseconds
Ç Unique to Schiltron
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Quantum Mechanical Endurance Advantage
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o The only 3-D Charge Trap Flash that allows direct quantum tunneling

o Orders of magnitude less damage than any other approach

o Patented Game Changing Effect
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Schiltron Corporation

• Founded and funded to develop 3-D Memory
o Technologies:

• Ultra-high endurance and low latency 3-D Flash
• Ultra-low power 3-D Dynamic

o Fundamental patents on dual-gate approach
• 7 issued patents

o Founder/CEO
• > 30 years in silicon device physics and technology

• Philips Research Laboratory, The Netherlands – 9 years
• Silicon Valley - > 20 years

• 16 years in 3-D Flash (World’s first 3-D TFT SONOS in 2003)
• Well known in 3-D Flash world from publications and articles

• 3-D Flash publications* and 3-D Flash articles **

o Investors 
• Corporate and angel investors
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