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A study on the High Integrated 1TC SONOS Flash Memory
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Abstract

To realize a high integrated Flash memory utilizing SONOS memory devices, the NOR type
1TC(one Transistor Cell) SONOS Flash arrays are fabricated and characterized. This SONOS Flash
arrays with common source lines are designed and fabricated by conventional 0.35m CMOS process.
The thickness of ONO for memory cell is tunnel oxide of 34A, nitride of 73A and blocking oxide of
34A. To investigate operating characteristics, CHEI(Channel Hot Electron Injection) method and Bit
line erase method are selected as the write operation and the erase method, respectively. The
disturbance characteristics according to the write/erase/read cycling are also examined. The
degradation characteristics are investigated and then the reliability of SONOS flash memory is

guaranteed.
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Fig. 1. 32x32 SONOS 1TC flash array with CSL.
(a)Layout. (b)The results of TEM
measurement of fabricated SONOS array
utilizing SAS process.
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Fig. 2. The NOR type memory cell array with
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Table 1. Voltage condition for Write/Erase/Read.

Write Erase 871
s WL? | +9,+10V +5V
Us? wL ov -9V, -10V, -11V oV
S BLY |+45V +5V v
US BL ov 45V ov
Source L ov +4.5V ov
Sub ov oV oV

1) S:Selected, 2) WL:Word Line
3) US:Unselected 4) BL: Bit line
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Fig. 3. The Programming characteristics of

selected call in SONOS Flash memory
array (channel W/L=0.6im/0.4m).
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Fig. 4. Distribution of threshold voltages of
cells in arrays after write/erase cycles.
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Fig. 5. Characteristics of gate disturbance in
SONOS flash array with number of write
cycles : cell (C).
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Fig. 7. Characteristics of read disturbance in
SONOS flash array with read cycles.
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Fig. 8. Over erase free characteristics of SONOS
flash array with erase cycles.
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Table 2. The optimized operating voltages of
NOR type SONOS flash array

with CSL.
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Fig. 9. Retention characteristics after 1x10*
cycling.
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Fig. 10. Endurance characteristics with write/erase
cycles.
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