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Khai nigm @)

o MRAM: Magnetoresistive random-access memory (MRAM)
la bd nhe truy cdp ngau nhién tir tinh khong kha bién.

V o MRAM duwoc phat trién tir nhitng ndm 90, st dung spin dién

’ t&r dé lwu trir thdng tin va dwoc xem 1a sw cai tién dang ké khi
né vira c6 dwoc kha nang Iwu trir 1én vira cho tdc dé nhanh
nhw SRAM.
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o Céu tric don gidn cla moét té& bao
MRAM bao gém:

= L&p phu P, 1a 16p vat liéu tir mém.

= Lép phu P, la lép vat liéu tr cing.

= Xen gitra P, va P, la I&p vat liéu dién
moi.
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Nguyén ly g

o MRAM hoat ddng dwa trén su thay dbi chiéu tr dé cta Iop vat liéu
sat tlr.

o Trong MRAM, théng tin dwoc lwu trlr boi tr A6 cua I&ép mang
mdng tir. Cac bit théng tin dwoc dao khi ttr dd dwoc ddo chiéu.

,‘v Théng tin dwoc doc thdng qua sw thay dbi dién trd clta 16p tiép

xuc ter.

o Khi ttr do clia céc l&p tr & trang thai dbi song song, dién tr& cla
tiép xuc twr 1&n, twong ng voi bit 1.

o Khi hé & trang thai song song thi dién tré giam manh, va twong
tng voi bit 0.
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Anh hwéng ctia hwéng tir do doi
voi dién tw

charge

e

spin

o Dién tlr c6 hai dac tinh rat quan trong la dién
tich va spin.

o Dién tich da dwoc con nguwdi khai thac ti rat
lau ma dac treng don gian dé la dong dién

o Spin la moét dac trwng cua dién tr, dwoc
hiéu mot cach don giadn la tao ra tir viéc dién
t&r chuyén déng quay quanh truc ctia no. Spin
cda dién tl dinh hwéng theo 2 chiéu la chiéu
|&n (spin up) va chiéu xuéng (spin down).
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Anh hwong cua hwong tw do doi
voi dien tw

o Khi dién ju]’ c6 spin cung chiéu voi ttr do,
Spin  FM_NM_FM Sin  FM NM FM tan xa thap, con khi spin ngwoc hwédng voi
ttr dO, tdn xa manh.

= Hiéu ng tw dién tro.

o Hiéu wng tlr dién tré khéng 16 1a sy thay
d6i Ién cda dién tré suat dwdi tac dung cda
tr trwdng ngoai. Dong dién co dién tro
thap ddi voi cac dién tr cd spin clng
hwéng voi tr do, va nguoc lai.
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Cach hoat déng cua MRAM

Dwa trén hiéu rng tlr dién tr&, cac nha khoa hoc da nghién clru va ché tao MRAM
bang viéc chen gilra 2 Iop vat liéu co tinh tir bang mot [&p vat liéu vat liéu dién
Mol. L&p pht trén dwoc goi la Free layer — c6 thé thay dbi

chiéu tlr do bang dong dién (khi ngat dong, hwéng tr
do cua free layer van dworc gilr nguyén)

L&p phu dwdi dwoc goi la fixed layer — chiéu tir d6
dwgc gilr co dinh

Do day cta I&p dién mdi chi vao c¢& 1nm, tirc 1a nhd hon hodc xap xi
bang quang dwéng tw do trung binh cla cac dién tir, dién t& cé kha

nang vuwot qua ldp dém khéng t tinh dé chuyén déng tw 1&p t tinh
nay sang lop tw tinh khac
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Cach hoat déng cua MRAM H

Qua trinh ghi
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Qua trinh ghi bit 1 — dong dién trén Bit Line ap theo

chiéu tir trai qua phai
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Cach hoat déng cua MRAM 12

Qua trinh doc
Pé doc ta ap dién dwong vao cuc G va DS, dong dién sé chay theo dwéng mau tim

Bit Line

Anh bén trai vi spin tir tinh clia electron Anh bén phai spin nguoc hwéng
cung hwéng nén dién tré thap => bit nén dién tré cao => bit sé dwoc
doc duwocla O doclal
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U'u diem Nhwoc diem
o Cai thién hiéu suat lam viéc o Nang lwong ghi div liéu Ion
o Nguyén vat liéu ré tién, chi o Toc dd ghi di¥ liéu con cham

phi ché tao thap
o Phu thudc vao tir tinh cta vat liéu =

o D liéu khéng bi mét trong Nguén vat liéu ché tai hién nay van
qua trinh st dung con la mét thach thirc dbi véi cac nha
nghién ctru
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'ng dung MRAM

Power supply  Connection to aircraft

Housing (steel armour

Srash Survivable
Viemory Unit (CSMU)

JInderwater location beacon
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Tai liéeu tham khao H

©

https://www.youtube.com/watch?v=VRJ7XYPM{GA — What is MRAM

O]

http://mientayvn.com/Cao%20hoc%20guang%20dien%20tu/Semina%20tren%20lop/nano_tu/
Bo_nho_truy_suat_ngau_nhien_tu_tro.pdf - B& nh¢ truy xuat ngau nhién ti tré

o http://mientayvn.com/Cao%20hoc%20quang%20dien%20tu/Semina%20tren%20lop/nano_tu/
Mang_da_lop_hieu_ung_tu_dien_tro.ppt - Mang da I&p hiéu va hiéu &rng twr dién tr&

o https://en.wikipedia.org/wiki/Spintronics - Spintronic

o https://vi.wikipedia.org/wiki/B%E1%BB%99 nh%E1%BB%9B_RAM_t%E1%BB%AB_%C4%9
1i%E1%BB%87n_tr%E1%BB%9F — B6 nhéd RAM tir dién tré

i ot
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