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2. Device Structure 
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Fig. 2. The main process flows of the SBO
vices. (a) P-type Si-Sub. (b) Gate pattering.
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3. Results and Discussi
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Fig. 3. The programming operations of the S
and the SONOS-NVM. 
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Fig. 4. The erase operations of th
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Fig. 6. Erasing operation of the SBOSONOS-NVM and the 
SONOS-NVM under four kinds of gate length. 

 
In Fig. 7, we show and discuss the retention time characte-

ristic of the SBOSONOS-NVM and the SONOS-NVM sub-
jected to a programming bias of 14 V for 0.01 s. Also, the 
memory windows for both of them are measured at room tem-
perature. We can see that the SBOSONOS-NVM has higher Vth 
state when retention time at 1 s. Due to its side-block oxide can 
enhance the gate controllability to store more charges. The 
more electrons can be captured by the Si3N4 layer so that it will 
has larger Vth state. As a result, the remaining charges of the 
SBOSONOS-NVM at extrapolated 10-year line is still more 
than the SONOS-NVM. Additionally, the retention time of the 
SBOSONOS-NVM can be improved more than 17 % when 
compared with the SONOS-NVM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 7. Retention time of the SBOSONOS-NVM and the SO-
NOS-NVM. 

 
4. Conclusions 

 
In this paper, the SBOSONOS-NVM have been proposed, 

and the effects of the side-block oxide for SONOS- NVM cha-
racteristics have been also investigated. The side-block oxide 
structure can reduce the PN junction area, therefore it can sup-
press S/D electric field encroachment.  When gate length is 

100 nm, we found that the programmed/erased Vth shift of the 
SBOSONOS-NVM have been improved 9 % and 11 % at Vp = 
12 V. Besides, when gate length scaling down to 40 nm, the 
programmed/erased Vth shift of the SBOSONOS-NVM still 
have been improved 27 % and 1.6 % at Vp = 12 V. This is 
mainly due to the fact that the gate controllability can exhibit 
better behavior than the SONOS-NVM, so the SBOSO-
NOS-NVM has better program/erase performance. Also, reten-
tion time of the SBOSONOS-NVM can be ameliorated more 
than 17 % when compared with the SONOS-NVM.     
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