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Measurement and Analysis of CMOS Logic Compatible Non-Volatile Memory Cell
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With understanding the operational characteristics of Neobit as the core objective, the study analyzes the basic
properties of NMOS and PMOS, observes the impact of channel length and secondary effects on the devices, and
investigates the gate injection current. Additionally, the research includes basic characterization of T18 Neobit devices.

NMOS basic characteristic Mechanism of electron injection
Utilizing T18 NMOS & N28 PMOS to measure the The two main electron injection mechanisms are CHE (Channel
component characteristics of different device geometrics Hot Electron) and BTBT (Band-to-Band Tunneling). CHE occurs
and perform subsequent analysis. when carriers 1n the channel gain high energy and undergo
impact 1onization at the drain end of the PN junction, leading to
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TNeobit structure . . .
Neobit operation & disturbance

Neobit operating principle In a Neobit array, if a cell is selected for programming, other

Using T18 process Neobit to study the characteristics cells sharing the same bit line may still be programmed due to
betore and after program. Injected electrons on FG change the potential difference, which is referred to as program disturb.
the state of a cell. —
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As expected, the devices exhibit characteristics 1n
accordance with the trends of NMOS under different Drain saturation current v.s. aspect ratio
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This project studies NMOS with 180nm process and PMOS with 28nm process for basic electrical analysis. In the discussion of
drain current versus W/L, electron velocity saturation caused by short channel length leads to non-linear growth.

In the electron injection into gate measurement using PMOS 1n 16nm process, the significant gate leakage currents occur,
attributed to the CHE and BTBT mechanisms, respectively. In comparison, the CHE mechanism offers better cell selectivity,

making 1t more commonly applied as the main program scheme.



