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Measurement of Oxygen by FTIR in Silicon wafer process steps
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Abstract
) Atololl 7)€ 91 A (interstitial site)ol EAsA Yot
In this paper, we have measured the oxygen SGAANEA £71Y kolo HAES z2AFo2M
contents by FTIR in silicon wafer various process 53 Ao Be 2AY 27 Yoh(123] B Aol
=7 P B e A t1,4, [

‘technology(slicing, lapping, polishing). The measured M gdd 43d o E(ngot) & A2 1(slicing), @

) ) vh(lapping), o) % (etching), B (polishing)s <13 &%
process(KOH, Bright etching). Also we have 273401 Ab4 ¢ 28 FTIR(Fourier Transform
measured the surface morpology in backside silicon Infrared spectrophotometer)& o &3te] Zaste] A

data are also compared with the data of etching

wafer after etching treatment and etch pit density 2 wnsdch 24 % s =e A9 vnE

due to OISF after 4 step high temperature annealing o FRHoE YT H7) o] B AFojH=

process with optical microscope. EMR 2Tk 585 Aat Tada T oAl

OISF(Oxidation Induced Stacking Fauit)2 YEtLHA
I 22 A A u] g G ggg FAED

@EAYAR 222A7 ARATERAN Ao} L 49 %54

Yst agatelE SEE FAY dEBAAY A

A ZAAYE AAE 7HE(carbon)g) ol vj$ Hr) 8” waferd] ZAANY Heves &7t 2ok

a2y AL Eg4eE FAA FoY 7= Hot zone size¥ 18” , seed 3] A4+ 18 rpmoli

COE gAlsld £8d HajEgoz £a5o %71 AdEride 371E 107 ]9 shoulder speeds

£og AvjEosA "ot Modxse DetgolE 0.15 mm/min, gap& 20~40 mm, body pull speed<=

E = (holder) Atoldi Al CO7t §aslolzith olaigh 06 ol ZeldaE A A Fcharge)& 55kgoith.

FtRe Ao A A A (substitional site)oll &3} 2l E(ingot)o] FA A AR body WS AMA

o A7) o2 #AEEA 8 (inactive) FEN7E EHo Arl £ & 25~30 Ipm(Liter pro minute)2 FHUZ

23 93 AbA(oxygen)s A EsIYUelA =7t g TRtk ddA AR A2 A ORG(oxygen radial
2ulo uelx ERLFOE olEate] AN YA gradient)e] ©}¢ d4do] yethd, o[ A& wafer

A3x] e BEEIN Ao de2das o #d(quality)el FA7 3 Ak @ABEZ T
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Qtoll vFeEbUbE Og(interstial Oxygen)s interstitional
Oxygen count® wtebdich AXE zHE(slicing)
wafer, €vtA17] wafer, polished wafer, oxide& 4
A A7) waferol Al oxideZ stripping® waferZ, W
A& 7tA e KOH, 39S el Bright etching
(HNO; : HF : CH3COOH = 5 : 1: 2)% Al&3l9
d% Fo| FTIRE A1E3ld 08 &8¢ &4
FTIRS HH B3 34 2AeY 2{EAT
7} IRel A dAY dof FHRIYE F38Y
&7 JehA "k FZ(Floating Zone) wafer®

M A (setting) ¥ & CZ(Czochralski) waferg &3
st WHo g AtA: BXo FYEE YHERE
ORGE 3% 71 Uk

ORG[%] = [Average value(2} ¥ 4 points)-Center
point valuel/Center point value X 100% n

9 A T EAH(Thermal Donor) 450T oA 43 gl Al
o p-typed 71¥FEEI} n-typel & HiHE #}E
gated, 4= 4¢SS F& 84 NUE
8 FE, dXELR, ATl MFE 2

& e Aygexe $4¥e2 HeE7)
Bl O 248 o2 450TelA 1A = 4A2HY
dx g Tl ADEZHEZA L 494 &3 (Four point
probe mapping) &2 8] X & 3 BAYR)E FAHg.
o] A% 5" A7 F71A p Bl SolHE AE- 3}
1 239 Afe &3 2o FTIREE 2 FAlol=
Zo] A 1 E EE HAFge] UF vtod
ol G MAFFAFE A7 AF7] Wi &
Aol B7b5EHA ®o

rir
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Sample 1

5 7 p-type wafer 7| 620um,

o (ADE)=891 [£2-cm],

o (Four point probe)=9.075 [£2-cm]

R«Mean)=146.4 [2/]], Standard Deviation: 0.631%,
FTIRZ 273 A42 3FH0:]=14.389 [ppmal

(7195 % 10"%em™),

Ny B87]ol A 142G 450C A e F

o (Four point probe)=9.245 [ -cm],
R.(Mean)=149.1[2/J], Standard Deviation: 0.7445%
FTIRZ 2349 a9 F2[0]-14.773 [ppmal &
veblo] dagFel o Be Aavt MEHE @A
27F ARk

Sample 2

5 " p-type wafer 57: 621.8um,

0 (ADE)=17.10 [Q-cm],

o (Four point probe)=17.63 [2-cm]

R{Mean)=283.6 [£2/]], Standard Deviation: 0.898%,
FTIRZ 548 4249 #[0;]=14.870 [ppmal
(7.435%10""em™)

N; #4710 A 4A 5t 450C A F
Ry(Mean)=580.7 [£2/]], Standard Deviation: 0.342%,
FTIRZ &3 449 F2(0]=15214 [ppmalE
vehllol dxjelfe o 8 davt M€ §9¥
F7F A

9ol F 7tA| p-typed WEEZHE B (O-I) AH
of W7l AY g YN o gL Axvt HE
5]o] of %] 9] X (substitional site)d] EAste B4
AR &4z Q% Az wAA) o FARY ¢
AT E FY&lE 2o H&Fol o F7Hsto p-type
N A n-typeo @ uliA ©ot

Auty o g Zyjd YaAEALolol 719 Minterstitial)
NE%E (O B B3 AAAFY H2FE O
2 UyeE HdEd AaZ 40012 de ez
veblle) b

4[0] = [0k - [0 (2

Az E A ol 79 A (interstitial) AFA F(ppma=part

per million atomic)2 FE=2 & F 7} Arh
[0 =t aw(x 107 cm™ = 26, .am (ppma) (3)

od7]A . & WAAFOIL o = ThEY FHOE

el £ o
aw = In{ly/D/x (4)
A7l I &5 peakollA] Fatgl FAMe A7E, L

27171% BMe A7IE, xE Al E(sample)dl F7

(cm)Z& JEpdT
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aY 3% 4= Qul(lapping) B A B(slicing) Wl &

Bright etching 3 759 ®l3l7] 9islA FTIRSE A
49 #E 4 =4t A2 wjwao gz

B AT Wright etching(Cu(NO3)*3H;0 in 60ml H.0
(deionized) + 60ml 48% HF + 30ml 69% HNQO; + 30
ml 5M CrQO; (1 gr CrO»2 ml HO) + 60m! Hac(Acet
ic acid-glacial)) o] A ¢loj¥ o] EHL FeA Fon,
AzZtels QA2 30244 05~1 mA =7 o

a9y 55 wright A F 494l A4 200T+1150T
+750C+1050TC)A A Absoh AA7tA EA47IA 93
23 Fol FedniEor 23y aYPoloh agelM

e ¥& etch pitel uhd] B g OISF(oxidation
induced stacking faults)E JEMIT)

P Standard
Process™\_ value| Mean[PPMA] deviation [%]
300A oxide
o 14.4429 0.0765
stripping
T000A oxide
o 119671 0.1003
stripping
KOH Etching 15.8651 0.0931
Polished wafer 10.2343 0.8759
Lapping with
.pp N . 14.8149 0.3439
Bright Etching
Lapping process
pping o 14.0740 0.0759
| wafer
Sliced Bright
14.3116 0.1817
Etching
Sliced wafer 13.1225 03618

X1 clei3dzadel ¥238 FIRE 348
oo} g
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m 2&

B AFME £3¥25(CZ) @2F AT FF0A
WAE = A4 F(oxygen counts)E oj& HbE A 7}
T3 %71 & (slicing, lapping, polishing, oxide layer$
stripping)ol Al wafer®] A4 % = o A (etching) &3
(KOH, Bright etching) ¥o] ¥He] Agol ot A4
o] #& FTIR 2AYoz &3 blolHE A2 v
sstgony ofdFel sloejmwel Feint 4 A e
Z 5859 AHel g FF3A #d dx(etch pit
density) & Fst@v|Zd oz syt o i

A IEZAEAA R AB7EAA AL NEFE
Alojsta QISF, ORG 9ol 7121% X (thermal donor
effect) B4 5 & Bgdled $a3 dolert Hezdn
N3:231=1
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A
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