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52 o] A= wig oheFaitt. kA
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o] 2 = PCRAM(Phase Change RAM), MRAM
(Magnetic RAM), PoRAM(Polymer RAM),
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71&2] w27t Hste] A2 AelE o
g A3 E o] &P, ol 52 A 449
Ag H3LE volHE Algshe 353 E A
Y Qi 53] ol F MRAMZ A A9
=7 Wglel & A% ¥3E A E NS
o] g3t Z1o=® FUSHA A &3] UK AF
9] ZH-g3lell AFe vlRaolt). X 19) ZHF
vz o] A 3719} T2+ S disl Ehd
ATH. Standard MRAM< STT(spin transfer
torque)}-MRAM 3} U & HhAlS w2 x]qk 4
7] #halo] ttE ), o] Z A SMT(spin
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< 9Jv|3itt. MRAM 2 SRAM ¥} DRAM A &
o 1% S| FPsalth B3] wE /|2

ol A A1 Q) o] mllp- sk, A o

(E 1) MRAM 04 N5 HImE SMT-MRAMO| STT-MRAME 2joj&, ©

=0t Standard MRAM DRAM SRAM SMT-MRAM FLASH FLASH SMT-MRAM

{90m)* (90mm)* (90m)* (90m)* (90nm)* (32mm)* (32mm)*

Cell size 0.25 0.25 1-1.3 0.12 0.1 0.02 0.01

(iar?) 256 Mb/cn 256 Mb/om 64 Mb/cn 512 Mb/cm 512 Mb/em 2.5 Gb/cm 5 Gb/cn

Read time 10ns 10ns 1.1ns 10ns 10-50ns 10-50ns 1ns

Program time 5-20ns 10ns 1.1ns 10ns 0.1-100ms  0.1-100ms 1ns

Program energy 120pJ 5pJd 5pd 0.4pJ 30-120pd 10ndJ 0.02pd

per bit Needs refresh

Endurance 10"® »o® 10° o® Y0%read, )10"read, »o=

MO®write,  )10°write,
Nonvolatility yes no no yes yes yes yes

* MRAM performance vaines projected by the authors.
* Values from the International Technology Roadmap for Semiconductors(iTRS).
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¢} STT-MRAM
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