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Parameter Value

I'e 27.5 nm

tsi 10 nm
tio/tn/tho 4/4/4.5 nm
twr 40 nm
Lwr=Lsc=Lsp 100 nm
NASOurcezNADrain 1 x 1020 Cm—3
Np® 10" cm?
dm 4.8 eV

E 2. HAE wEloX ALEE = =] 3 H [16]

Parameter Value

A(for hole FN tunneling ) 3.81x10"7 A cm?/V?
B(for hole FN tunneling ) 3.86x10° V/cm

®g,n (hole barrier height) 4eV

Vo 5x10%s7!

Et (electron trap level) 1.5eV

B 2.7x10%eV cm”/V”
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Niotal,h ( total hole trap)

3x10%cm?

n.o(t=0) (trapped electron at t=0)

4.2 x 10" cem?

nyx(t=0) (trapped hole at t=0)

0.5 x 10" cm?
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Abstract

A new GIDL erase compact model of
3D NAND flash memory with proper
capture cross section

Kul Lee
Department of Electrical and Computer Engineering
The Graduate School

Seoul National University

As the CMOS—under—array structure is used in 3D NAND flash
memory to improve bit density, the gate—induced—drain—leakage
(GIDL) erase method is being used. GIDL erase is a method of
erasing the cell by increasing the potential of the channel by using

the GIDL current occurring in the select transistor.

In this thesis, conventional GIDL erase compact model is
validated using TCAD. In the process, it is confirmed that the capture
cross section in the compact model is used in a physical meaning
different from the existing capture cross section. Therefore, in order
to properly validate the compact model, an appropriately converted
capture cross section must be used. This thesis describes the

conversion method.

In addition, the validated compact model is improved so that
practical issues can be considered. An improved compact model is

proposed in consideration of the effect of a polysilicon channel and a

44 M E2-}



tapered angle. The analysis through the proposed compact model
shows that a threshold voltage difference of 2.8 V occurs in the same
stack, and this difference tends to increase as the radius of the

channel decreases.

Keywords : 3D NAND flash memory, erase, compact model, GIDL,
capture cross section
Student Number : 2019—-20322
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