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The Verification of Channel Potential using SPICE in
3D NAND Flash Memory
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Abstract

In this paper, we propose the 16-layer 3D NAND Flash memory compact modeling using SPICE. In the same structure
and simulation conditions, the channel potential about Down Coupling Phenomenon(DCP) and Natural Local Self Boosting
(NLSB) were simulated and analyzed with Technology Computer Aided Design(TCAD) tool Atlas(Silvaco™) and SPICE,
respectively. As a result, it was confirmed that the channel potential of TCAD and SPICE for the two phenomena were
almost same. The SPICE can be checked the device structure intuitively by using netlist. Also, its simulation time is
shorter than TCAD. Therefore, using SPICE can be expected to efficient research on 3D NAND Flash memory.
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Fig. 1. (@) 16-layer 3D NAND Flash memory structure
model (b) timing diagram of DCP and NLSB
scheme (Veass = 6V, Vg = 18 V).

12 1. (a) 162 3D NAND Flash memory structure (b) DCP2}
NLSB2| timing diagram (Veass = 6 V, Vegy = 18 V)

Table 1. Device parameters used in the simulations.
1. simulationol A AFSE Tmi2io|E

I
ar

Quantity Value
Gate length (main cells) 40 nm
Gate length (SSL, GSL) 150 nm
Gate Spacing 30 nm
Gate Dielectrics (O/N/O) 4/8/8 nm
Channel hole diameter (3D NAND) 80 nm
Poly-Si channel thickness (3D NAND) 10 nm
Select WL (WLgeleet) WL 8
Vee 2V
Vpass 6V
Vreu 18V
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Fig. 2. Graph of DCP channel potential by (@) TCAD and
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