DMEAAE °]&% 2133 2§ 4Frg HH9 Ax
Metalorganic Chemical Vapor Deposition of Aluminum Thin Film
for ULSI Using Dimethylethylamine Alane(DMEAA)
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Aluminum has been deposited selectively on TiN surfaces in the presence of Si, SiO, from
Dimethyethylamine Alane (DMEAA). The film properties of the deposited Al film were determined
by various methods(SEM, Auger, UV-Photospectrometer, Four point-probe, XRD). The effect of in-
situ H, plasma precleaning was studied. The effect of gap distance, pressure and temperature on the
properties(crystallinity, resistance, grain size, morphology) of Al film and on the growth rates was
investigated.-It was found that the plasma precleaning promotes the growth rate and there exists

optimum temperature for maximum growth rate.
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2 Ay Al8¥" MOCVDAX+= cold wall¥deje] single wafer processinge] 333s)=]=
LPCVD#AAelt}t. 5 inch 71%-& Az & 4 dorm e Pxe} HRPZE o] 83 basedH &
106 mbar7tA] #AF F throttle WERT ¥EAHE ZAHIJ{C A= FEe VA
f7E =3 viFEzn Jv 7@ FHEHA wEVIAE FHEHH w3l yFow WEks
2ol WA Uzt 71dexEe 7199 1 cm$j 9 thermocouples A X8ty FHZRASL in-situ
FAEH=v AHY ARE dotrr] 3 EF=vt TAFAE AHESte] direct plasma
cleaningg A5t th.  Precleaning®2de  Z|#2xE  200ColA  FAE  100scemis () 3HE A
Zat=zul #9E 40watt®2 T 5EFQ plasma cleaningg AAl AT ¥HEI1AQ)
DMEAA®] &3& MKSAFS] 1150 type vapor source MFCE AMgslel AP Unx 74 %
MFCZ #%g& ZF3dd. F3d ¥e ¥W AAr)e SEM¥3 UV-photospectrometer ]
reflectanceZ Q& E3sle BFEQ L, vIAFL four point-probeE +3tHch 22|31 XRDEAE
53] utetel AR 2#A AZAVE FIFLH, AugerEA oz uhwtel 3EFH xS
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a) Without H, Plasma Precleaning b) With H, Plasma Precleaning

1% 1 The Effect of H, Plasma Precleaning on TiN surface
Plasma Power 40 watt, H, 100scem, 0.9 mbar, 200°C

2% 19] SEM AR b= F3 A4 718 2% 200CoA +£242F 100sccm EE WA FE=
o} 9] 40 wattZ A3 S5® FUA & EF2uv AHYE & F dFvEE TN 718 9
o Fa3 Azelty. FEgznl HE A Y2 SEM AR a9k wiwd BRHYE, £4 Fohzt
AAZE 3 A¥el ®H morphologyZt O w3t 2z AAFHEC] NUF #2222 £ J=
AE ¢ F do. a8 FHEEE vluy A ZWFJE g 71gelM FEAEE7 ¥ 1A
el &3 Are @83t TN 713 9o ¢FnF5e 33 F 23 £58 43 3
3}, in-situ F4 EekEvl ARYE A FS TN ZIdoMdes 27 & AFe dee AR
induction timeo} ¢ 18 A== yelgtor}, 4 Zgk=vl AA2E § 7oA = induction
timeo] A9l veluxA gtk aElxn AAME A/F Iwe] AHS FHT Ay oA AZFA
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a) Al surface before ion milling b) Al surface after 2500 & ion milling

1% 2 Elemental Survey of the Auger spectroscopy

zvl Axeg] a7 g uigoes E dFdAe BE AlH A AAE
3 F 2Fuy gk FAYPT. &%, ¢, gap distancert FEHEE Ve JFE &
olE 7] 93 71B2E 100~250TC ¥ Yol DMEAA #FE 2sccmez A3t WA glo
gap distance 3cmollA 4ol 0.3mbardwie} 0.8mbardw, 283 ¢3o] 0.18mbardw gap
distance® Ztz} 3cmet Scmz WHIAIA AFPIAT(ZE 3 2gAA 4 140~160TH AN A
Ao ST/ E2AELE ¢ 5 Utk 1AM FHEE FAEAAES homogeneous
nucleation©. 2 <1 714 YA AP EY Aoz A= HA 937 HRol TEM-gridg A
28)A SIAAARE B 5 UsdTh  Gap distance® WA E A FAEE profied] =
Hl %8 Hd FHEE7 dolAe %+ gap distanceZt #Holde] Wil o] AAe RAE B
4 AUk ol gap distancert Fropel| wet EAAFY FAZF FAaMA Z1gRESo]l G
oz H¥AsEY g2Y Holth. e AL 1PN 4EE A E A9 0.18mbard
W B} 0.3mbardwrt ol ¥ FIAEEE JEMYTH

D Adx
Z1Zel weba GFuFE 7] A A ME g27] wio AgFH FFo] sHEEA
"ot AlaneAl g A3Ae F&718e g A= E 7HA e o= alane?d] AHz7F 719 %
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1% 3 The effect of the pressure and gap distance on the
growth rate of A, DMEAA 2sccm

o F&E F Fivt 2 83HUA gFujFo] ool stedl 34 Jve ¢FvF
a2 71ed Yo Az olFo] @A Siv} Si0,9] Aol olEF Aol doju
7] o187} WEoltt. wekA Si, SiOy71HelA e FALe JulFez o & 43 duixE H
22 dvn gEA ki8] B AFAME TN, p-type SidD, SiO, o 71#& 71Xz A H
3 4492 3 2tk F3F 43 dy, 719 &% 100~200C, HA 4H 0.3 mbard)lA 5%
B2t 33 A9 S, Si0, ZIBelAMe FEro] dojuA] ¢ko} DMEAAZL TiNel disf 7kxle A
B ZFAHLe d$ Hold Aoz eyt Iwtyoz g wE AYg4dLe LxU) ¥,
Bk 71A|9) Eto]l wow, 3 Al7te] Mol AFE FoAtn &HA Aok o|F A
sl &=, +E, 2 AHE HAA AP Bk 0.18mbar, 250C WA FHARE
A Aol AgAT F&Ho] HAUD. 23, TN 71BelMe % &x7} 107 A/min, Si
1@ A 50 A/min, Si0p 71WolME 60 A/mineE velgtch  olm) Si @I} Si0y 7)¥o)
7}A € induction time& A4 A, Si Z]WeM = 28 402, SiO; ZIBAME 28 1027} Lo
AL UGt 280 Z3 ¢S 0.3mbarZ =Y AL 7o) @A) A Be 23 &
=& Yehfde
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E. 244 % morphology
gdurH oz wviutel AAF R FE 2571 F710l wel fine and random — columnar — large

equiaxed grain 72 & 7IAA Eohl0] =7t 2& e EARFoE wgd e 2yl 72
7t BAEY $% 2x7t F71gel @t 7)ol §&€ adatomE S mobilityZt F7tskA €t
olo] wel ERHFAT AR LYol FEI BAHHEE adatomESo] R YA FHE 7R
AR olFdte AAFoEZN Ho £ AAFAYE Hi 1yAY AVE FsiA Eo. 19
4= a9 A9 Zr)e ¥AFEIHe] BAE JeEUT agolx BE abete] AR 2 <A
9] AN7E F7Hel wet Fades AFE JdeEhided, o 2de £ A7 AN ov F8%
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1% 4 Grain size and resistivity of Al film with deposition temperature
DMEAA 1.7sccm, 0.3 mbar, gap distance 7 cm
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1Y 5 XRD peak variation with deposition temperature

DMEAA 2 SCCM, 0.3 mbar, gap distance 3 cm

gad v g4 dTE 53 2 e YNl 1¥ 55 DMEAAS $F 2 scom, %
2 0.3 mbar, gap distance 3 cm®] oA 5 £ Tt FIAAY £ XM A ¥H Asjoln.
aYeA By 2% ohAA AlY e A1) / K200 = o/l = 100/46¢ d+ (1) wigkAgde] &
gdAyd ¢FuEd Aoz Jext. ol & (AWD9 intensityQ) log} (20009] intensitye] Hl<ld
1D L&Fe] wgAd A=E Jdellls FXojtt. agjn A2(020T)NAM 122(200C)e2 F3
=7t Aol metx FAE 200) Lo A3t dFAste AE #FE F AY. 2x7}
Ve & lofle] wiZt 4 wiggde] ti WojAle FAAME do] dojxled o &%
7tel wE 714 wkEo A43Z s AAE 4RV BhllE #HY) dEY Roeg Az
g ol3d AL 92 morphologydl® IS Fedl Y 6014 UV reflectance A2 &

ofN of o
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B3 257t F7HE 8 W ARV FEA dixtErE "olAle RE B & U R
Ao AMRHE gFulE A AE, 713 & BAFLZ YFHe AL electromigrationel
3t AgAdo| oFstie= Reoloh.  Electromigrationo] thdt A Aol 27l YalHE A7l HFo]
dojop sy, 1ol nE2A EIXIAEA Aok 1 (DwWEFAol Aol 3= A2 L&A
Aot Qe ANE F7F A7Ix, gt Ay ] AdA & 2x4dA 2E® I8
7} Aok 2, vk A g FEAESES IHI A Jem d¥o] & AL,
oA 714 wEd wWE 3 £ A3 1) wFho] BoXe ReE YEgto
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% 6 UV-Reflectance test on CVD Al films deposited on TiN
a) 120 °C b) 180 °C reference of sputtered Al
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