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DRAM Scaling
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DFM Concept
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DFM Structure
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The FB Stabilization by the PL Gate
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Logical Expression
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Wide “1”-“0” Margin
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“1” Program Mechanism
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“0” Erase Mechanism
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Block Refresh “1”
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Block Refresh “0”
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Bit by Bit “0” Page Refresh
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Bit by Bit “0” Page Refresh
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Bit by Bit “0” Page Refresh
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Bit by Bit “0” Page Refresh
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Disturbance
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DFM vs DRAM
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DFM Prospects and Potential

Speed
1. DFM is a ‘gain cell’, which can drive the BL charges quickly. This means that it can be 

sensed dynamically (like DRAM) and also statically (like NAND Flash). 

2. No restore period with sense amplifiers is needed for every read cycle. DFM can be 

refreshed by multiple pages of the block simultaneously, which will reduce the allocated 

refresh duty ratio.  

3. We are in the process of obtaining experimental data for a DFM prototype, and believe 

that the system speed could be improved significantly.

Scalability
1. 3D DFM can be designed and fabricated using several architectures, such as the vertical 

SGT DFM, and lateral FinFET or stacked GAA DFM.

2. If the pillar pitch of the SGT DFM could be shrunk to 40nm or 30nm, the SGT DFM has a 

substantial potential to realize a higher density memory than that of DRAM.
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Volatile Memory Ranking
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Potential DFM Position
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Conclusion

1. The Dynamic Flash Memory (DFM) is a unique novel device. 

2. 3D DFM has possibilities to be fabricated using structures 

such as the vertical SGT DFM, and lateral FinFET or stacked 

GAA DFM.

3. Unlike emerging memories, such as ReRAM and MRAM, 

neither variable resistors nor special materials are needed, 

which means that DFM can be fabricated with the conventional 

Si process.

4. A low cost DFM is a promising device positioned to DRAM and 

NAND in the memory hierarchy. 


