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Fabrication of Pb(Zr,Ti)O; Thin Film Capacitors by Damascene Process

Pil-Ju Ko, Woo-Sun Lee’
Department of Electrical Engineering, Chosun University

Abstract - The ferroelectric materials of the PZT, SBT ¥ 5 AFsd. el 242 silica pH (103, 123)2 A3
attracted much attention for application to ferroelectric random Ak 2§ ?ﬂ“} 3L G&P Technology/\}«? POLI-450 Fu)z A
access memory (FRAM) devices. Through the last decade, the gatge, Aot AL o FHA WE 2AE WAFI] 93
lead zirconate titanate (PZT) is one of the most attractive JA. Woo]la Abel M-2000V c:'_“é*“] & (spectroscopic ellipsometer)
perovskite~type materials for the ferroelectric products due to its & ol &3l & i, 2 AF Si0; ey ¥ CMP A9

A 3]

[=}

higher remanant polarization and the ability to withstand higher el dA4g B 0}7] HGH SEMo. g ®A43}gc
coercive fields. FRAM has been currently receiving increasing

attention for one of future memory devices due to its ideal <E 1> CMP Z3Z=H U 82| =4,

memory properties_ such as non-volati}ity, high chargc Storage, CMP Parameter CMP Conditions
and faster switching operations. In this study, we first applied
the damascene process using chemical mechanical polishing Wafer Si0s pattering wafer ( 0.8um )
(CMP) to the fabricate the Pbi.i(ZrosTioss)Os thin film capacitor Polishi .. 30
in order to solve the problems of plasma etching such as low ohishing time sec
etching profile and ion charging. The structural characteristics Slurry flow ratc 90 ml/min
were compared with specimens before and after CMP process of
PZT films. The scanning electron microscopy (SEM) analysis Head speed 50 rpm
was performed to compare the morphology surface characteristics Table speed 50 rpm
of Pb11(Zres:Tios)Os capacitors. The densification by the vertical "
sidewall patterning and charging-free ferroelectric capacitor could Pad IC 1400
be obtained by the damascene process without remarkable Slurry -
difference of the characteristics. . Silica Slurry pH 113
composition
1. A B
3. 4@ o ng

A WR(FRAM)E 744 9eh(PZT, SBT, BLT)Y
ESubdat 2 o]AEAE olfste] wHYA, ug DHAHE, Al
H dEss A9 & du oA WEeoitl) H& wxs)
Az 3L dolne g4 3} Zli AEFef vMg | zaA%
R 9F dgst oFEA 2HAEE BHHEAY Y8 P

g 7l

CMP(chemical mechanical polishing) ¥&e°] %83 FTHo=
AAHT goH2-6) T3 CMP ¥4 AAF2 tha wH T3
& 4Adgst 9 ILD (inter- layer dielectric) %, PMD
(pre-metal dielectric) %, IMD(inter- metal dielectric)%< &3}
stedl afxem *}%51" Ag B ol g Az Az
2 EF Folr FEASA &5 Y96-111 o bR wre
o] Az Wy Sputtering, Sol-Gel[11], CVD, Evaporation *
o] Qeov, B AFIME PbuilZroxTiw)0:2A4d & 2e £-A&
olg3td Si/TYPYSIO: =¥l Atstatel Z sttt CMP 33
damascene WH-& o83 FT&AY PZT wvlel A=A A %o
ste] A ahed o [12-14]
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Al 3.

24 H <8l 1> G&P Technology A} POLI-450 ZH| ARZL

2 A8 4-inch SlO/Pt/Tl/Sﬂ} Z2g golw HFA4 4]
Ztete) Si0, HAHLS AT, 7B HSO HoO(14) DyO:HF
(DHF;10:1), de-ionized water (DIW) /‘ﬂ et g% 2E SOy
HE Yol PZTE FFAAZA PZT £-2A 892 Pbyi(Zros:Tioas)Os
o] 2AE 7tA Qo PZT £-2€ spin-coatol A 3000rpmel A
302 &< ExIAch Zad PZTYS 200090 A 1A 5 o
2381 A7 R4 11000l 30% Fot dxE &gk @ g
£ Rodel A}¢] IC-1400% A}R“Wﬁ% FHZEALS E 19M iﬁi
Hol& £X & 50rmpm, &= £5 50rprr1 BﬂL %‘%‘% 300gf/"r, =
21?44 B 42 9P0ml/mine & *:*46}04 02 F<¢ A9t s Agstd

O‘

1= - J JHE— 7] 44 (pad conditionmg) %"-‘w% )kgf/ro_r A
st 3, dAnt 4{” oA glel Abgskgdtt. Hal"? o o] 4 ( agmg)
4L wAsEr] 9 01"’4 Avl Hol Sonic TechAbe! % &3k @ylv)
Z 359 mwl Zith CMP 24 5 o9

ER 4 38 Fot
HOH ‘H.0:H:0% 1:2:72] v]&2 Ax8 SC-1 &£oo)x 387,
111091 DHF &o] A 28 ovixjwte R 223 AH71% o]&3d 5

1

Z,

<8 2> Si0, IE2] SEM Az,
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¥ 1& £ Ay A8 G&P TechnologyAhe] POLI-4507% 4]
4 inch d=ol PZTE S RAAA Aol sty
2% 2% 4-inch SiIO/PYTYSIZ} 238 dolHE &4 Azts)
Si0: HEE FAT SEM @ olnx] Apzlejr}, Si0; #E e
2 9 08x08um °lal, Si0: B9 ol oF

200nmzZ ¥4 Hol gt}

8-2 1506V 13 Bmim x50.0k SE{MY

<38 3> Si0; IEIHON PZTE S2t 8 SEM A}XI.

19 32 4-inch SiO/PtY/Ti/Si7} Z#
SiO: HE feo] 2@z o PZT &-4AL E23 Aeolg} Si
of Tizh 100nmA L F&Ho 9 2 Yo Pt7} 230nmA X7}
Zxo] 9tk 200nmAE9 Si0; HE Yo PZTu=re] 355nm7}
Zslo] gtk PZT AHAH AL 98- 150nmA =S CMPE
qoz wWesel A7 o]Fo] Aok & Aotk 7[E AT A
PZT dtete] CMPZA ¥ dAnt&e ¥ 13 e FgzA04 83
350nmA ket wabAd, 150nme) PZTHHe& A A s 7] slajde ®
1% 2L FHZANAN  AvARE 30secE MAFA  Abziur
(end-point)7}#] ArtstAth CMP vt §A4S a3t o]Fo] x|
A9l Aol disfMEe A res 2006d FA s )M T
stz gt

olN ol 42 ¢

.2 E

B sddAe ZHdA WRIA(FRAM)AES 913 damascene®
1€ o83 AAANE AR AT7E A 47 E 398 4-inch
SiO/PYTI/Si7F F28 AolHE 54 4243 Si0: e Yo 23
AYeg PIZT E-AL FIslgo. 8 pzTHwte] kol:
350nm HEeolx A3 end-point) el PZTuEMe] Fr):= 150nm
FEoJk PZT AAAEH AL Aald Hustsl AA7 o] Fojx
of gttt 71&9] IFolA PZT utehe] dnlg& 350nme] it 150nm
§ AAs7] e 0secE dvtatdob sk sEztx] pzTY
ol AAYE & ojt}, BFYE EHLE 4%ACR dHE NS
YetdIdth, &% CMP 373 ¢ damascene WyS ol&3 PZT 7
HAH Az f@dE FAHQ Aol M= ojshav]es
20063 FATE W3] AgolM FAHstazr g
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