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Abstract

The digital technology in the nanoelectronic era is based on intensive data processing
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2.1. Memory cell with six transistors
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3. Memory stability metrics

eSc’e’e¢1'Sel1«ZZ—1720w@7Z1>1¢72S>01Swe1S172007Z¢7¢1 270>’
S—e1 ™ 7' Eele'Z17 ZEe1"¢1™MS>85-7¢751YS5>'Se’"—i1 Zeela
CC1E"—™Ze’ —0]e'Z1 —""07Z2Z1-S>e’'—e1leH>1ZSE'1-Z-">¢1"™Z
71828 —¢ ESe' " —17e1e'Z1EZee1Sc'e’et1e " 1e"¢755¢7Z1S1E7Z>
“>1Y eeSeZUil "1 ZE " —1 'eel'—es eFEZLe'Z1 ™My M @ e
—"eZ@1'—Y"eYZel' —1¢'721-78S02>72-72—efll —eZ>—Sel1EZeel-
— 7' Z1-S>e’—0e]l 'eel<Z1">eS—"F£7e1' —1eZ>—0l1"el1e'Z1-7Sce;
“>1e'e’eSe1YSe7Z1S—e1e'Z1"™Z75Se’" _1™Z5e">5_-7¢1(0>72S17>1

YIWil ¢eSc'e’e¢1—Ze>'EoeleZ —Ze¢1 " —1'—e7>—SelEZeel—"e7Zce

“7Z10eeSc'e’etleZ —Zeles —1e'7Z1—""0Z1-Z¢> el —1' —eZ>—
“elV"eeSeZ1 51 EZ>>Z—e1—""®Z1™>7207Z—EZ1 " —1e'Z1" —eZ>—



&RPSOHPHQWDU\ OHWDO 2[LGH 6HPLFRQGXFWRU

<C1le'Z1@EZeeil ‘Z@Z1—-Ze¢>'E0e1S>Z1 'eZet1l70Z¢1e¢ >1°Z"'51¢
' —7eSe’"—©1Sel1e'Z1eZe’'e—1™'SeZeil *1'cdle‘'Z>72+">72d81
e ] e QZ)V

v N«

SeZl—""Z1 ' —1e¢'Z1e >—1"e1Y eeSeZ1H51EZ>5>Z—¢i
3.1.1. Based on voltage transfer characteristics
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3.1.1.2. Write noise margin
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3.1.2. Based on N-curve
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3.2.1. Based on a bit-line current observation
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3.2.1.1. Supply read retention voltage (SRRV)
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3.2.1.2. Word-line read retention voltage (WRRV)
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3.2.1.3. Bit-line write trip voltage (BWTV)

‘Z1 1Z0ee’'—SeZele'Z1EZeel >’¢Sc’e’e¢1S0e1e'Z1-Sj' —2-1<"+
node (seeFigure 9(@) 11 S<eZ1e¢"1 "™ 1e'Z1E Zoe1YSe7Z71¢7> —e1S1 >’ e;

Figure9(@)1loe‘'~ cele'Z1@E ZeeloeZe7™1e 1™75e"5_1¢'71-S5¢’—1-7Sce
a'0 (v retainsthe'0CandV 1+Z1 W 071 ‘Z1 “>e,o'—Z10 U1S—ele‘Z1leZe
toV,, 81 “"eZle'Z1l>'eelc’e,e’—710 Ul'celyBl-"PAEE>>Y>"1-7Sa
—"eZlill el-"—"e">7¢17Z{™MZEs —1FgUEdP AL 1AM T Z&EL —
' ESeZe1S1eIEEZeoeezel >0 721" ™78 18 —e1e7 —701l:
Figure 9(b) 1o~ cele'Z1c e, o’ —7Z1E2>557Z—+1 SYZe">—-1S—elesS™MES

3.2.1.4. Word-line write trip voltage (WWTV)
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3.2.2. Based on stored value observation
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3.2.2.1. Maximum word-line voltage margin (MWLV)
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4.1. Stability metrics: from simulation to implementation
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5. Conclusions
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