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B nanHoit pabote mpencraBiaeHbl pe3yabTaTbl GOPMUPOBAHU S
sIYEEK CETHETORIEKTPUUECKON TTaMSITU, U3TOTOBJIEHHBIX MO TEXHO-
noruu «l TpaH3UCTOp — | CErHETORIEKTPUIECKUIT KOHIEHCATOD»
(IT-1C), Ha OCHOBE TOJTHOCTHIO U3TOTOBJIEHHOTO METOIOM AaTOMHO-
cinoeBoro ocaxaeHust (ACO) cerHeTo3JeKTPUUECKOTO KOHIeHCa-
topa TiN/Hf;Zr,0,/TiN ¢ TonmunHo# GYyHKIMOHATBHOTO CJIOS
Hf, ;Zr, ;0 10 HM. BbLIO IPOIEMOHCTPUPOBAHO 3HAYCHUE OCTATOUHOM
nonspusanuu Ha yposHe 2Pr = 20 mxKut/cm’. CerHeToaneKTpuyeckue
konnencaropel TiN/Hf Zr, ;0,/TiN Oblir MHTETPUPOBAHBI C TPAH3M-
CTOpaMU, U3rOTOBJIEHHBIMU IO MOJHOCTBHIO MPOMBILLJIEHHOI TEXHO-
sjoruu 180 HM. Belto moka3zaHo, 4To cchopMUpOBaHHBIE TAKUM 00pa-
30M IT-1C-s1ueiiku maMsITU XapaKTepu3yloTcs epCIeKTUBHBIM Pecyp-
COM — KOJIMYECTBOM LIMKJIOB uTeHus-3anucu 6omee 10°. Kpome Toro,

OBLJIO TTPOAEMOHCTpUpPOBaHO hopmMupoBaHue Maccuba 1T-1C-siueex
eMkocThio 1 MO. B naHHO# paGoTe TakXe MpeaToXeHbl MyTH Mociie-
NyIolIero yayudnieHus xapakrepuctuk 1T-1C-siueex mamMsTH myTem
GopMUpPOBaHUSI TOHKOTIJIEHOYHBIX CETHETOITEKTPUUECKUX CIOEB
Ha OCHOBe oKcua radpHusI, CIOCOOHBIX IEMOHCTPUPOBATH OoJiee mep-
CMEKTUBHBIE XapaKTePUCTUKU. Tak, MPOAEMOHCTPUPOBaHO hopMuU-
poBaHUE TOHKOIJIEHOYHOI TpexKoMNoHeHTHOit cucteMbl HfO,-ZrO,-
La,0, ¢ Hu3KoI1 TeMnepaTypoil KpucTaaanu3alnum, BHICOKOH ocTa-
TOYHOI MoJisipu3aliueil U nepcrnekKTUuBHBIM pecypcoM. B pesyinbrare
HaMeUYeHBbl MYTH CO3JaHUs CETHETOJIEKTPUUECKOI0 KOHIeH caTopa
TiN/HfO,-ZrO,-La,0,/TiN nonHoctbio MmeTogom ACO 115t 1abHei-
1Ieif MHTerpalum ¢ TpaH3ucTopamMu U GOpMUPOBAHMSI STUEEK CeTHe-
TOBJIEKTPUYECKOI SHEPrOHE3aBUCUMOI TaMsITH HOBOTO TIOKOJICHUS.

In this work, we report on the formation
of 1T-1C ferroelectric memory cell based
on the fully atomic layer deposited (ALD)
TiN/Hf,Zr,,0,/TiN trilayers, i.e. ferro-
electric capacitor. This ferroelectric capaci-
tor based on 10nm thick Hf, Zr 0, exhib-
its ferroelectric properties with the rem-
nant polarization of 2P, = 20 uC/cm®. It was
integrated with CMOS transistors, formed

by 180nm technological node. As formed

fully CMOS compatible memory cells were
found to demonstrate rather good endur-
ance following 10" switching cycles. Fur-
ther, the formation of IMb array of such
IT-1C memory cells was successfully dem-
onstrated. Moreover, in this work we present
the further discussion of the possible ways
to improve the properties of such FeRAM
cells in terms of materials engineering.
For this purpose ternary multicomponent

HfO,-Zr0O,-La,0, system was investigated
in terms of ferroelectric response in depen-
dence of annealing temperature, which
would result in the preferred ferroelec-
tric orthorhombic polar phase formation.
As a result, rather promising remnant polar-
ization value as well as endurance charac-
teristics of fully plasma-enhanced ALD
grown TiN/HfO,-ZrO,-La,0,/TiN trilay-
ers were demonstrated.




