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Fig. 1. Structure of common MRAM.
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Fig. 2. Structure of PTP MRAM.
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Fig. 3. Layer structure of a perpendicular MTJ.
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Table 1. Major specifications used for calculations.
Nomal MRAM PTP MRAM
300 nm(W)x300 nm(H) 250 nm(W)*250 nm(H)
10~80 mA

Sell size

Current range
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Fig. 4. Magnetization field intensities on the center of free layer by
current.
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Fig. 6. Reading process of PTP MRAM.
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Fig. 9. Simulation results using single current type.
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Fig. 10. Improvement idea - additional cell space.
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Fig. 12. Simulation results using dual current type.

current typelth O UHE T2 It VHE ARE
Single current typeXT} 3/¢ Dual current type®] JHE
AF 955 7HEZ 10 mAS] W ARE AMSISIT

AlEH el Ay, Hi AoAE 1667.050eZ Single
current typeRTh U] W2 QI7F XS AME3IASlE o &
Sk 715 ot WAEE 2 A9E A9l 13 Ea A
< AL A Aol E 715 B=o] A7} 540~
660 Oc A== QPYske F=o] A7I7F yet 5383 d=5
Alelgt e duole dFs FA Fethe HEEI A9
5 45 7 AUk o] AAE AHst] =g Ao] Fig
120]t}. Fig. 12¢] A7 Aurd H3E Al (e)dS A9
g A AL HlwE 2L 7S Foy) BEE] itk
AS & 7 ok 23E Al v 4Y 49 Single
current type AFE A] TAYE FA7F Dual curmet type®]
B WdEtke e & Aok B3 BEF] AP] Al
S 71K )o] Single current typeR T 2> HFE ALE-
sl B & 7|15 258 2T ¢ e s 7R
Aok & O 2 A S AR F Ao E QlEiA o
2 715 U9EE 7R &AE AT § Jdue ARE vt
A ot SHARE Single current type©]U WA QI
MRAMET} QIZEE= 227] IPgA] QIZ7FE= 7<) o7k
< o B8tk 2= 7HAa Qi

AlEE o) dE o o] AnpE AAle] MRAM Al
Ae oS 535 12 AS ARSSHA "ok o] A9 AlE
glo|d Arte] R/ 7 Fevle] opd FUHE F FHEH|9
A7}t & 4 Aok shue Bit gklvke] Q7 7ol

2 3hh= Word RRITte] 71 739-oln), Aapsoz 4
Al RdoMe 37E9] ARV ke FErE EAlEo] A
F At} o] & A= Y] AFE Hofok =

- 107 -

(c) Using word current line

Fig. 13. Magnetic field distribution of dual current type.
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Research of Optimal MRAM Adding Pole for High Gb/Chip
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Magnetoresistive random access memory (MRAM) don't get very public face on the field of non-volatile memory. Because
recording capacity of MRAM is smaller than other non-volatile memory and structurally, magnetic efficiency of MRAM is very bad.
We diminish a size of one cell in order to make MRAM of high recording capacity. But It don't make high recording field in general
structures consisting of two current wire. Accordingly, We make a cell of small size is impossible. In this paper, we suggest new
MRAM that it have two pole of high permeability on both ends of recording layer. Because magnetic efficiency of new MRAM is
higher than exiting MRAM, it can make high recording field. And we can diminish the size of one cell due to recording layer of high
coercivity. We used three-dimension finite element method to prove the reliability.

Keywords : MRAM, pMTJ, FEM, PTP MRAM
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