(= #] 3487
Korean Journal of Materials Research
Vol. 8, No. 9 (1999)

SC1(Standard Solution 1) ¢]2} &}

;

AW A YA R okre] &gy LelE ol she)
g 9 A &k

SRS - T RIS e
gokohdtn F&HE3E
*E5 gl A (F)

The Effect of Surfactants in NH.OH on Silicon Surfaces and Particle Removal

Jin-Woo Park, Jin-Goo Park, Ki-Sub Kim* and Hyung-Soo Song*
Dept. of Metallurgy and Materials Eng. Hanyang University, Ansan, 425~ 791
*Dongwoo Fine Chem Co. Ltd, Iksan, 570- 140

FHE LS

(19994 34 44 2, 1999493 74 9« HE

E 2 AdFelsE NHOHC Ad 44§ 371e AAde] 54 9 A4 238 H.0.7F A7hd NH.OH A3 Y3t vl
AFakgich. NHOH Ald #4418 H71ek 24 &2 pH 2 213} #0490 (Eh) = NH.OH 2| g5} A2| #4481 H.0.8
7} %ol pHE 23T Ehe 718 72“o“a Bolch £ AHe AW FHAE H7HE 2+ oF 72 dynes/cmel A oF 38
dynes/cm 2 A5 ot HO.& H7HE A$ols NHOHE93) vl A2 w37t gloich el dolse] Az &2 8 &3g
2% HO4 AW AHAS A7kskal e 2592 11 5(NHOH : H.0y) o] 230]2] NHOH&do] 713t Slof nls) Hx
50w ol ¥2 Az £5 & oot gtelE AlA AEN4 HO2F H7he NHOH Aldde Aol AMggh 4] gHle A
73 0.67me] PSLAE]EE AANe 2xot FRAsA & AAstg ot A FAAE AH7FE NHOH A S A2oiMe seEs
AAL £ glgdoy 25 50C e 80T E 271412 A% H,0,7 A71E NH,OHe Sk A1 &ob8 Jehidco)

2 I’H'
d

Abstract The purpose of this research was to investigate the characteristics and the cleaning efficiency of NH,OH so-
lutions added with H.O. and surfactants. NH,OH solutions added with surfactants did not show much changes in pH
and redox potential (Eh) as a function of NH,OH concentration compared with NH,OH solution. However H.O, added
NH.OH solutions showed the decrease of pH and the increase of Eh as the concentration of NH,OH increased. The de-
crease of surface tension from 72 dynes/cm to 38 dynes/cm was observed in solutions added with surfactant but not in
H.0.. The etch rates of silicon in NH,OH solutions({NH,OH : H.O=1:5) showed at least 50 times higher than those in
H.O: and surfactant added NH,OH solutions. SCHNH,OH : H,0,: HO=1:1:5) solution removed the PSL. particles (0.
67um in diameter) on Si wafers effectively at all temperatures investigated. NH,OH solution added with a surfactant
could not remove particles at room temperature, however it was possible to remove particles at higher temperatures, 50
‘C and 80°C.
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Fig. 1. The measurements of the critical micelle concentration
(CMC) in surfactant added solutions
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Fig. 2. The change of (a) pH, and (b) redox potentials of NH,OH
solutions as a function of its concentration
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Fig. 3. The chnange of surface tensions of NH,OH solutions as a
function of its concentration
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Fig. 4. Etch rates of silicon in NH.OH solutions as a function of
(a) NH,OH concentrations and (b) pH
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Fig. 5. The etch rates of silicon in various NH,OH solutions as a
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Fig. 7. The dark field optical micrographs of Si wafers before and after cleaning in SC1 and
surfactant added NH.OH solutions at room temperature, (b) 50T and (c) 80T
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Table 1. The summary of particale removal efficiencies in
SC1 and surfactant added NH,OH solutions
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Surface Morphology Study of Al,Ga,-.N grown by Plasma Induced Molecular Beam Epitaxy

Je Won Kim, In-Hoon Choi, Young K. Park* and Y ong Tae Kim*
Deparitment of Materials Science, Korea Univ., Seoul 136- 701
*Korea Institute of Science and Technology, Semiconductor Materials Laboratory, P.0.BOX 131, Cheongryang, Seoul 130-650

(1999 59 199 ¥2- 1999 74 14 HFFHE L)

2 B ExAdzihgoed (0001) Akmlele] 7% $jl AlGa - N ol EFE AIN ErE HsA7IRA A7 A7k AIN &
wlE 0.16 o4 0.76 7h= Wz Az e X4 314 435} Rutherford backscattering spectroscopy % 12 o) 83kod AIN Eu)
5 AAstorh. ALGa N olmZo) Zlo] weFe) x4 Wste BAstgem 2uie] Akl sl 2 W7t A% A1 w2 E 7
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square 33 average roughness g% F3tglerd AIN Z+])E whgel ule} vbeh )= #5LE dashdoh

Abstract Structural properties of AlGa,. N epilayers grown on (0001) sapphire substrate by plasma induced molecu-
lar beam epitaxy are investigated in the range of AIN molar fraction from 0.16 to 0.76. The AIN molar fraction estimat-
ed by X-ray diffraction agrees well with that of Rutherford backscattering spectroscopy, showing a good linear rela-
tionship. The uniform Auger electron microscopy depth profile and linear dependence of average atomic concentration
of all the constituents of AlGaN epilayers on AIN molar fraction imply that the epitaxial growth of AlGa,-.N layers
with variation of AIN molar fraction is well controlled without the compositional fluctuation in depth of the epilayer. [t
is observed by atomic force microscopy that the surface grain shape of Al.Ga,- N epilayer changes from roundish to co-
alesced one with increasing AIN molar fraction.
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