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7 7 A R 77 155 nm CMOS OEL#R 12 CNT(Carbon Nanotube)#H135 + % f17~A A 72 (Fig.1)
16 Mb 1T1R NRAM(Carbon Nanotube Random-Access Memory)(Fig.2) & BiZE L |
150 CV 7> v a Uik CHMETO 100 kh (Fig.3) & =T =7 > ABRT 1E6 Y1 7 /L (Fig.4) D
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TO05ns DHE—/ VL AEHAA v F 7 (Fig.6) & fifEid L7z, (Table 1)
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Fig 1. Cross sectional TEM
picture of CNT resistor element.

0.35 pm pitch

Fig. 5. The electrical test structure of

common Top Electrode version A.
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Fig. 3. Cell array retention.
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Fig. 6. 1E3 cycling at 0.5 ns single pulse write without verify.

100000001-007

-
2 Reset v Set
) atlEe  of at 1E6
€ Cycles Cycles
[ e
201 i 1 100
: /
3 §
3
Read Current [HA]
Fig. 4. Cell separation at 1E6 cycles.
CMOS Technology 55 nm
Memory Density of Test Die 16 Mb
Set Condition of Cell Array 2.5V, 200 ns
Reset Condition of Cell Array 3.5V, 100 ns
Read Voltage 05V
Core Transistor Gate Length 0.15 pm
Extrapolated Retention 150 °C, 100 kh with i-Bake
Write Endurance 1E6 cycles
Switching Speed of CNT-RE 0.5 ns

Cell Size of 55 nm Technology

Table 1. Summary of this work.

0.25 pm x 0.25 um



