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above another p― channel bulk―MOSFET insulator in between, for the first timee  The
memory cell contains 5 MOSFET'se  A flip― flop of the memory cell consists of two
3-D inverters and a transfer gate consists of a n― channe■  SOI―MOSFET Placed in the
V■ C■■■ty Of the flip― flop.  Figure l shows the fabr■ cated test c■ rcu■ t.  The sense
amplifier is a■ so formed w■th a 3-D inverter.

Fabrication of this 3-D memory starts with an n― type, (100) 1052 cm silicon.
wafer.  A O。 6J■m field OXide is thermally grown by the LOCOS technique.  A 500 A
gate ox■de ■s formed and a O。 4 Jm po■yS■licon ■s depos■ted and Patterned.  The
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MOSFET's.  Threshold vo■ tages are O。 5 V for the n― channel dev■ces and ―■。l V fOr
the p― channel dev■ ces.  `

Figure 3 and 4 confirm the function of the RAM cell.  Figure 3 shows that
■nformation '■ t is wr■ tten ■n the memory cel■  and this ■nforlna tion ■s read out.
WRITE ll' operatェ On is performed by applying 5 V to the WRITE ENABLE, DATA INPUT,
and WORD ■ines.  During this time, the OUTPUT voltage is low besauOe the bit line
is kept at high voltageo  By applying O V to the WORD line, the transfer gate is
turned off.  In the lnemory cell, a ■nformation 'lt is storede :The stored
■nformation is confirmed as followse  The bit line ■s pre― charged to O V bソ
applying 5 V to the WRttTE ENABLE while the DATA INPUT is 卜ept at,O Ve    lfler the
WRttTE ENABLE is biased to low, the transfer gate is turned on, by applyi■ 1 5:,V to
the WORD.  The bit line iS Charged up to 5 V due tO the storё d ll' informatlon,
and the OUTPUT voltage Of O V is obtained。                                 |

Figure 4 shows that information 10' is written in the memOry ce■ ■ and thiS
information is read out.  At first, the operation of WRITE '0' is performed by
app■ ying 5 V to the WORD and WRITE ENABLE lines whi■ e the DATA INPUT iS kept at
O V.  After the transfer gate ■s turned off, the bit line ■s pre― charged to 5 V by
applying 5 V to the WORD and DATA INPUT ■ines.  When the transfer gate is turned
on while the WRITE ENABLE is kept at O V, a high voltage is obtained for the
OUTOUT.  This means that the information '01 stored in the cell is read oute
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and (b) equivalent circuit.
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Fig。 2。   3-D SRAM cell。
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of 3-D SRAM cell.

WRITE 10' and READ '0'


