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Electrical Properties of Phase Change Memory Device with Novel GST/TIAIN structure
Nam-Yeal Lee, Kyu-Jeong Choi, Sung-Min Yoon, Sang-Ouk Ryu, Young-Sam Park, Seung-Yun Lee and Byoung-Gon Yu
Basic Research Laboratory, Electronics & Telecommunications Research Institute (ETRI)

Abstract : PRAM (Phase Change Random Access Memory) is well known to use reversible phase transition between amorphous
(high resistance) and crystalline (low resistance) states of chalcogenide thin film by electrical Joule heating. In this paper, we
introduce a stack-type PRAM device with a novel GST/TiAIN structures (GST and a heating layer of TiAIN), and report its
electrical switching properties. XRD analysis result of GST thin film indicates that the crystallization of the GST film start at about
200°C. Electrical property results such as I-V & R-V show that the phase change switching operation between set and reset states

is observed, as various input electrical sources are applied.
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1. A & 2. & &

ZIALI0IE A8 WZE OIS8 AHE HZel £ AU N2l AXNE HEGHD st BF2 O30
X2l PRAME 1£29 22 S& S40 Uk AN ZCh 81X, Sio/Si IR0 TIAIN/TIW X2 6tf &3
o|gt NEEGE MY 4 A= U™ XAM HIHL Z£2 848 & PECVDE 0I2510{ Si0, SEE 1 4
4 N2l EHEAN 220 RS FI8 2D U= HL Ol SEGHACEL D20 ot HIW &S HE A0
2l AXH0ICH1-2]. PRAMS SX@els= CS 20 20t contactE P8t holeE HAGII| FASHH S0l HAYS
g HIN AMSUH 2o L EB(heating layer)Ol Joule AI2BIRU2SH, CIXICIE contact hole? XA 3JlE= 0.5um
heating =04, OI2 Qloi ZLIALIOIE &g eIt 2E OICt. GST 22 H|Z2 RF-magneton AHEZ YHES Al
2 HIFEZ JIHHO MMOIE AN =0, SEA B0 A20A SHGIUCH, & HIOZE HAH
M2 &I & X0IE 0IE0l0 U2l SHE AssE £ MEG6IRAUL XA Z HEH &Y AXS| GST g
Ch. XX ABS8 M= 9L MI(8S CDRW, oto] ZHSE Sl N 2171 S0A 200C, 10222
DVD-RW S92 ZC|A3 HEOM SO0UAM 2701 Leal gxclE AAMSISUCH GST ®otol Z2E aHl= Xd 3&
Y 220, 0 20HHAME AHe a2 sS40 o HO AdH EABIU20, four point probeE OIE5HH GST
gt OIJF A AN +UHES A ZWUI HFOED grotqt Y30l 2E0 ME HME AS FHSAL
QUCH DeiLt aHs MEE o9 el AKXl X&ot Tt MBS 22 AKX 2E MEY HEE AR
Ol MII® S48 EOISt ¢ 2= 02l @K §#2 & A ST SHE FOIoH| FdlH §F AMAHE 25
TOICH =2 AHE Hi22 AKX g7 s&82 AHld 5t0t MIIN SE4E HoloATH
HEg Y1 AX9 oY M(Reliability)2 EHES=O =&

0l ¥F0XD UAL2HH(3), OlcHE 2Z2ME dHZotIl fAGtH 3. 33 ¥ EHE
;"Hfiz?a HESD ola manan oE e a7 12 %J‘aa S5 Z0M0 ME GST %ete| 2 H

7 SROH UF=d AL [ol TIANE BI1A=5 DX HHE SHO)S S ZWOICL H20H 5
(Electrical  conductivity)2t H|S(specific heat), S 28 GST mg{g HIEE MBS 20IXS 2000 0]A)
(Thermal expansion)S0| R S4E2 20|10 UALEZF, & SCHA LH2IS GST OIS EIA0N FCCO HatA
ol AHIFHES WED NZMS BHAING KB I SOls HE OEE NELL 217 35T OlAY @

BSS HN2 pygsoz mEsIN NE - . ]
=,ZM2X;TXWC}OEELTJEH;§ famcf};m;?m‘ Hel BZUAME GSTY HF ARl HCP WEA0l B
e oim WEto Mwa Boss HE0 e ACH B BHE SHE T2 2E 180T OIAGIA
= ) 3 <
. szr}omg“ﬁu;:c:ﬁ INE OIZSH0 czeZ/SbZT;\; PUHEOl 3o hsls SA01 Azadd. 8=
GST 2 £0 TIAINS 23 T/TiA
e 2DZRE GST #US 150T~200T AOIOIAL 2= B0}
FEE BE AW HR2 AKNE HRSHROD, 1B Se Bom A ol
MM =& B NHS S50 A¥H HRel AXO
= Bt HEBS SHH Jus M= &4 8 2= 2EEIO TIAING Al Power®] ZOHO S
A% 5% sS4 BoHAT.
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