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Silicon Intrinsic Gettering Technology: Understanding and Practice
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Abstract Metallic impurities, such as Fe, Cu, and Au, become generation and recombination centers for
minority carriers when combined with oxide precipitates or silicon self-interstitial clusters. As these centers
may cause leakage and discharge in silicon devices, their prevention through gettering of the metallic
impurities is an important issue. In this article, key aspects of intrinsic gettering, such as oxygen control, wafer
cleaning, device area denudation, and bulk oxygen precipitation are discussed, and a practical method of

implementing intrinsic gettering is outlined.
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AJo] Ql& precipitate-free zone(PFZ) Z& denuded
zoneZ FA oL sl=d], o]E HsA = dolHE T
294 annealing3}e] supersaturate® AU A7) 9
olH EWOEFE outdiffuse FE2ZH, TH =gt
Folae] AAaEE7} solid solubility o]sHE Holx| &=
£ mEZojof 3t} A4 out-diffusione 2%, JYH
2kAe] supersaturation Z%=, W7]oA 2] 2kae] ¢y F

o J&3sh=d), J. Andrews?] =7l 2|3}
C(x, t) = C,erfc(u) + Cyerf(u) cm™ 1)

2 vepd 5 e, o] 4dA

Cxh) = Zolx) 2 Al T FaF=

C, = denuding 2% o4 2] 4kA4 €] solid solubility

C = 274 ELE
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d = characteristic atomic distance (2.35 A)

D = AFA9] A4

Z = Zeldovich 21&} (0.001)
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Fig. 1. A denuded zone formed after a high-low-high
annealing. The interstitial oxygen concentration before and
after the annealing is [O;];= 16.2 ppma and [O;};= 6.3 ppma,
respectively. After annealing, the sample was beveled at 5
and then etched in Yang etch for 4 min. The height of the
white marker is 100 ym. The denuded zone shown is about
150 tm in depth. The actual depth is about 13 um
(d =150 gmXsin 5°= 13 um).

1000°C/11 hr Tl &2} A2
o] il shH =}
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atom)Z E F Uk o] F Az #AFel| Mg A
HH P nA= Ao Frlo]2o8H, § = Na+

]i«] 712 monolayer?] 1x 107 7‘4_‘-:_9] Frto] EAal

T 1Q-cme AeE HH inversions P 3=
2 g8A Uh!” £33 Fe, Cu, Au 53 2 F
AEe A F AT dojy FHeZHEH &
doly AA=Z A=Y, geteringo] o] Fo] A A
H 2kao) ASl] dlo]s EHe) transition-metal-oxide
precipitates FA T} o}g¥, o] Eo] H&]&9 band
gap ol ¢ ]f?_ electrical rapS BT 79, F43)
29 5o AP vIA =, 53] mid gapell 9
g trap> MOS dynamic memory cell®] hold time

As3LAL, 21 99 deep trapE-< junction leakageE
et 1UE JHIR] A HAEFRE 7S]
RAog dEA Y goz, {718 photoresist,
F718u, AlEe] 11 Feo] AEE dolHst HEE o
o ZAF3A =He=d, delHe] FHAA &= (polari-
zation) AL dovle A olfel, dold HFHL
hydrophobicd}A] HEo] &M-& AREE o]z o] M &
oAHA gred.”

71824 AA AL, photoresistg]' e 242 4
O]Eﬂ ;’;?io] 1‘:_%_-0] L‘ﬂquS:}X:] A= L., H,S0,+ H;0, £
of (4% piranha)e "]‘30]'-1— 1] 19 FEWo] ko] 2

fFrIEdew 99 3l . NH,OH + H,0,+ H;0
N ARE-girh T7]°]2er —r7] e FEHSE HA
H;0,+ H,0 “g‘@u]% A8 Zlo] g oltt. ol
A SHo|= HFE AAsMA Bt o Axe o
Ho7 1T7]€, AA SHolz, Frlole 9 Fr]dA
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