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Inspired by the latclhup effect a 2port
capacitorless, gatieee and vertical memory cetlith
a PNPN+R structurewas demonstratedCompared
with the previous 2-port gateless memory cell
Biristor [1], the new cell mainly uses positive
feedback [2] as programing mechanismand
introduces a top leer R (resistor) for current restrain,
operation voltages and curreigdargely reducedln
this work, he fabrication, memory cell concept,
operation mechanism, process variation, reliability
and basic erformances including the speethd
retentiontime presented.

The cell structure compatible with CMOS is shown
in Figure 1. Because of the vertical structurecéll
areacan be achieved. Theell was fabricated and its
hysteric curve isshown in Figurel. When Vic
increases in the forward direction, the memory cell
stays ata low conductance (defined as Bit “0”) until
Vac ges to Viy. At Vi, the positive feedback
happens and the memory cell gets intoa
high-conductance state (defined as Bit “1Qnce
latched upa large number of chargegere injected
into the central 2 layersThe injected chargeskeep
the cell latched antll” is conservedvithin retention
time.

The hysteric curves of cells uniformly located on
the same 4nch wafer are shown iRigure 2 which
indicatea good process uniformitpf the new cell
The fresh hysteric curve, curve after 1000mes
-5V~5V~5V static sweeps and cunadter 6 months
are shown in Figure 3, whickhowsgood reliability
of the new cell A pulsed vV performance is
evaluated by use of measurement circuit and
operational conditions shown in Figure 4. The
memory cell exhibits a remarkably large sensing
current ratio (b2/lpo) of about10* as shown in Figure

5. Such a large sensing current ratio can provide

enough readmargin for rapid read operation and
avoid soft errorLike the traditional DRAM cell, the

stored excess charges gradually disappear as a rest

of junction leakage and recombination. Retention
time (Tr) is thelongest time in which the cell can stay
at “1”. Tr of this fabicated memory cell is about
200ms. Unlike the conventional DRAM cell, the

sensing current is not degraded with respect to the

read time. Therefore, a multiple read becomes
possible as shown in Figure 6. Figuieshows that
the memorycell works at a progam and erase speed
down to 20@s, which isour measurement limit.
High-frequency performances were studied with
calibratedsimulation results areshown in FigureB,
which indicate that this new memory cell can be
operated at ns levdtigure9 summarizes the features
of the Biristor and the prposed cellwith the same

area We can see that the program power and refresh
powerof thenew cell wereobviouslyreduced, which
provide a better potential for practical application.
Furthermorethe proposednemory cell has only two
ports, so a stamdlone memory with crogsoint
structure [4] on a bulk wafer can potentially be
exploited.

In a summary we present @NPN+R structure
DRAM cell for high-speed, higkdensity and low
power applications The new celis compatible with
CMOS, showeda largesensing currentsargin an
availableretention timegood processniformity and
high reliability. The new memory cell can potentially
find use in a broad range wfemoryapplications.
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