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The Write Characteristics of SONOS NOR-Type Flash Memory
with Common Source Line

Ho-Myoung An, Tae-Hyeon Han, Joo-Yeon Kim', Byungcheul Kim”, Tae-Geun Kim, and Kwang-Yell Seo
Kwangwoon Univ., Ulsan Science College, Jinju National Univ.

Abstract

In this paper, the characteristics of channel hot electron (CHE) injection for the write operation
in a NOR~type SONOS flash memory with common source line were investigated. The thicknesses of
the tunnel oxide, the memory nitride, and the blocking oxide layers for the gate insulator of the
fabricated SONOS devices were 34 A, 73 A, and 34 A, respectively. The SONOS devices compared
to floating gate devices have many advantages, which are a simpler cell structure, compatibility with
conventional logic CMOS process and a superior scalability. For these reasons, the introduction of
SONOS device has stimulated. In the conventional SONOS devices, Modified Folwer-Nordheim (MFN)
tunneling and CHE injection for writing require high voltages, which are typically in the range of 9 V
to 15 V. However CHE injection in our devices was achieved with the single power supply of 5 V. To
demonstrate CHE injection, substrate current (Isub) and one-shot programming curve were
investigated. The memory window of about 3.2 V and the write speed of 100 ps were obtained. Also,
the disturbance and drain turn-on leakage during CHE injection were not affected in the SONOS
array. These results show that CHE injection can be achieved with a low voltage and single power
supply, and applied for the high speed program of the SONOS memory devices.
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