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1. Gidi thiéu
« RRAM la mot bd nhd
doc lap (a Standalone

Memory)

« Khong kha bién SRAM EPROM OTPROM
| B |

+ Thay déi dién tré trén DRAM UVEPROM

mot vat liéu thé ran |

dién moi - EEERON

' Memristor |

. RRAM ~ CBRAM va ekaliia il Non-volatile
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Cau tric RRAM

» L&p cach dien kep gitra hai
dién cuc

» Gom: 1 transistor (1T), 1
idode (1D) va 1 dién tro (1R)

» Dién tré cua thiét bi RRAM cé
thé thay doi bang cach ap
dung do léch bén ngoail qua
khe MIM
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Cau tric RRAM

» L&p cach dién kep gitra hai
dién cuc.

» Cb thé thay doi ti dién t(c’y
nay sang dién tr& khac bang
cach ap dién ap.

» C6 nhiéu loai RRAM, trong do
Oxide kim loai RRAM phd
bién nhat.

Top electrode (TE)

Transition Metal Oxide

Bottom electrode

So do6 clla RRA
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Cau tric RRAM

Top electrode (TE)

Transition Metal Oxide

Bottom electrode
(BE)

* C6 nhiéu loai RRAM, trong d6 Oxide kim loai RRAM pho bién nhat bo;
VI su twong thich véi ki thuat CMOS

__ lvidu

Top electrode Pt, TiN/Ti, TiN, Ru, Ni ...

TiO,, NiO, , HfO, , WO, ,
TaO, , VO, , CuO, , ...

Bottom electrode TiN, TaN, W, Pt, ...

Transition Metal Oxide
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Hoat dong cua RRAM

» RRAM Iwu tri¥ di¥ liéu bang cach st dung ion dé thay doi
dién tr&, chr khéng phai la dién tor.

» RRAM tao ra khuyét tat trong I&'p oxit méng, nhw nit
khuyét oxy, co thé thay d6i va tao dong dwéi mot dién
trerong.

» Sy chuyén déng clia cac ion oxy va cac vi tri trong oxit ,
twong tw nhw chuyén dong cua cac dién tr va cac 16 trong
trong ban dan.
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Cac ché do chuyén doi c6 thé dugc phan loai
la:

HRS Voltage

RESET

Pién ap phan cuc X
Current cc

don cyc (unipolar): dao mach khong

Dagdisa e dis Ehls&cq@@atﬁ{éh%%%uen

trd theo nhiét, Boa h ac ién .
lu’()’ng cuc (bipolar): nhay véi sy phan cu

cua dién ap. Set va reset xay ra ¢ cuc
phan cuc

Voltage

I-V curves for (a)unipolar switching
(b) bipolar switching
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Ca ché chuyén doi trong RRAM
{ Resistive Switching J
TCM - veM — EcM
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PCRAM

IEDM 2008

| Adapted from R.Waser,

RRAM

» Pao dién tro: diéu khién quéa trinh dao dién
tré theo nhiét, hoa, hoac dién
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Single cell@ Phase Change STT-MRAM RRAM
45nm node Memory
Ta/PtMn/CoFe/Ru/CoFeB

/MgQ/CofeB/Ta
60UW

Materials TIN/GeSbTe/TIN
Write Power 300uW
Switching 100ns
Time

Endurance 102
Retention 10 years, 85°C

So sanh RRAM v6i PRAM — MRAM

Ref: PCM — Numonyx @ IEDM’09, MRAM: Literature from 200?-%01% FCQRAM —ITRI @ IEDM 2008, 2009
uubuong I'hanCong.com

10 years, 85°C

TIN/Ti/HEO,/TIN

50uW

NS

1010
10 years, 85°C

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Péc diém

v" Kha ning lwu trir 1én dén 1TB dit liéu trén mot con chip duy
bang cach "xép chong 3D"

v Hoat dong & mot khoang thoi gian nhanh hon

v' Céu truc cell nho hon, don gian hon

v Mot lua chon tot cho thiét ké bd luu dém (cache)

v' DUng it ning lwong hon ~20 lan, kéo dai tudi tho pin trong cac thi

v Kha nang doc / ghi nhanh cua vai nano giay

Vat liéu don gian, nhwng van chuyén doéi tot:
Uu diém I&n cia RRAM
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Giai phap khac phuc van dé kich thudc té bao*

Dong ghi thap hon:

(vi du) str dung dién cuc
kim loai1 oxide, ¥ tuong
khac...

Kién tric thay thé:

dua trén BJT [ITRI, IEDM
20107, kién triic mang
Rambus

*Resistive RAM: Technology Status.agnd Future Opportunities, Deepak C. Sekar Ram
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Mot vai thong so cua thiét bi RRAM
cua Fujitsu

o It is optimal for battery operated wearable devices and medical devices
o Bit configuration : 4 Mbits (524,288 words x 8 bits)
o SPI (Interface)

o Write buffer size : 256 bytes

o Operating frequency : 5 MHz (Max)

o Data endurance : 1.2 x 10° times / byte
o Data retention : 10 years (+85 °C)
o power supply voltage : 1.65V to 3.6 V

ReRAM
Status Register

o Rewrite current 1.3 mA (Typ) PP [——
o Read-out current 0.2 mA (Typ@5 MHz) L E reratr ot sy
o Standby current 10 pA (Typ) R ;

Address Courter

o Sleep current 2 pA (Typ)

Control Grcuit

Coumn DecoderSanse Ampd
Write Amp

I T

hittp:/fwaw fupitsu comi/global/products/devic es/semic onduc tor’me oo imaiErmepedm:mbaSas4mt. hitmil
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Thi truong tmg dung bo nhd Memristor
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2. Két luan

» RRAM la mot meC quan trong
trong su phat trién cua cong
ngh¢ bo nhd moi

» Mot lya chon day hira hen thay
cho FLASH trong irng dung
embedded.

> Thu’ong mai hoa cia RRAM
con han ché, chu yéu 1a do chi
phi cua no.

Bit Lines

ON state

https://www.researchgate.net/figure/265727614_figl7_Basic-RRAM;gell:structure-A-schematic-diagram-of-the-mechanism-of-the-resistive

Pulsed v oltage

Word Lines

OFF state
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TAI LIEU THAM KHAO

» ReRAM technology; challenges and prospects, Hiro Akinaga, Hisashi Shima
» Resistive RAM: Technology Status and Future Oppprtunities, Deepak C. Sakar

» Metal-Oxide RRAM, By H.-S. Philip Wong, Fellow IEEE, Heng-Yuan Lee,
Shimeng Yu, Student Member IEEE, Yu-Sheng Chen, Yi Wu, Pang-Shiu Chen,
Byoungil Lee, Frederick T. Chen, and Ming-Jinn Tsai

» Simulation of Resistive Switching memories, F.M Gomer Campos, M,A. Villena,
F. Jimenez Molinos, J, B. Roldan
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