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Silicon Wafering Process and Fine Grinding Process Induced Residual
Mechanical Damage

Han Seog Oh*,**  Hong Lim Lee*
ABSTRACT

CMP (Chemical mechanical polishing) process was used to control the fine grinding process induced mechanical

damage of Cz Silicon wafer. Characterization of mechanical damage was carried out using Nomarski microscope, magic

mirror and also using angle lapping and lifetime scanner evaluation after heat treatment. Magic mirror and lifetime

scanner were very useful for the residual damage pattern characterization and CMP process was effective on the

reduction of fine grinding induced mechanical damage.

Key Words : Silicon Wafer (2] 9J0]9), Wafering Process (#]]°1 8 % & 7), Mechanical Damage (7174 &

bt gut? w3 e 8

2+), CMP (Chemical mechanical polishing; 218} 7] A2 <3v}), Fine grinding (%8 & & 4h), Magic mirror
(v} 2 1] ), Carrier recombination lifetime (A5 ®r&2 A A 1)

L ME ol& FAHoE AWM, 71ES free abrasive ¥
Wel zdAvl ¥4 (lapping) Yt 2ZHEAA £}t

H M AAgr)s dHdes e AR A Aujdld So Helro g o Bed £ 9l

e &
o] A S7E o] FoAEA, FAlA A ¢l = AR dohEa i =3 AFsketr) 7 o
o A FHAGED A 7= FFHI gUoh 212 FAol7] WEol ol& gilskE FHez A
Me A AUstFFAY] A, oy 277t He F Addste W@ AEsF FHAEA ol FoA
Lo} vegesd iz TAYgFoR 3 okr o] 1 e Aolth oW Azpake] (device industry)ell

2e g+4st A FEEA AHEEd FH O A (back
g0

[}
o we T4 B dut @sgess 97 grindingel BT WEALANA AHE

Aol wASW EF EFE ARl ewalel  Hol %, ol WEA Ael dolse] FF

A 7F At ol Hd Q7 E oA FA4 A Aol A9 do)HHTANA FHEAAL &83}7

3] Ui wrei oz Yeinglg wEld g 98 a7t Tojum Y= Aotk 1y AW

Aol 7lEggel o AwAd APES] At B$ chojopRme} wmA A HFe
£3%4 2 A58 BHAA o]FoXn Y. 2 WASE AANEH EAE ddFHe 2

2000 8 179 W
AM stz A EJMEM
& e

145



%4 - ol%Y . FFAUFFLIA A 198 A6
§8 349 HAZ} o BREGOL A wE oled Sl 3 S Tesl U
T Agstn Yon®, uaiA é‘— i DA A 19 HA oA T A AHEHE 2Aw, 3}
A8 Q77h FRAA AAHT A B QAT B Az ek A Av1ER (CMP, chemical
e oledst dAFEAAA] wAEtn, 318 A mechanical polishing) < 25 ZHFAoA] &A%
vl (CMP; Chemical mechanical pollshmg)% 5z NAH &£4& Aosl7] fa) F7tg Aot o
Hom g ARats AAGE] GF AFE i oldF FAEE £4E NE SAW
QA oz dAvpld olg mW Y A4, 474
of g Agwese HuH 44Fes o4
2. A¥uiy &£4E A HAAI7| = St
2.1 Qe AZ|FEel HolHFIZHoA e 7|
HEY 49 HAS Crystal Growing
WS AR delE 9olF (silicon wafer)
Azo)Eoldel BAENE, BAE 4R F AR
& AdstEAM (e Abele] Ao s e}
e 71AA £ ofEA Aeld ARIVME T4 Sawing
o= WHHALY weAFYe weR AeH
© AgE 924 SlolAHe AxFsAL aA &7
A ALIISAE S5 @I A9 o
el F FEeE YE Ao (Fig ). A4 apping
AT Ag, MEAAYANA ALEEH e A ¢
g2 ol 75%% A Czochralski ¥ ol 2 Etehing:
) s o) 1952 W 05inch Ao)HNE A% ! o
A7l W] Hx2 HiuHo B3 sEE ) Wafering Polishing
ol Fojx|A M HA7A AEFHI Uk pEFA ¢
e Fig. 19 548 nsh go], A% > 2v} >
/;}z_l)— (g}zjs}zg-') cdu}) > ;]& u} (;}:}6‘1—7]74]31@1:].)_ FCMP;Chcmical
> AH > HEHA 2 RS oz U 4 goh Mechanical
. Polishing
HAEFFT AL ID (inside diameter) Saw, OD (outside
diameter) saw, band saw, wire saw 52 oj2] 7}x] # ¢
Heo] 7Hso] gton, AA-FHoA A& Final RCA
diamond saw ol &J&l] 7| AA &AL Hx2 A F5) Cleaning

A Ak A h7E R dolHy T A
Ae @A7A 8" T3 F P Z1AR &4
o] Z& wire saw o] 9] AT AG ALRE
o® mebd @A 200 mm 9 300 mm TS 5'_%
wire saw °ll 23 dgFgAHo=r 3 Fo|A 7l
Hal- 7~0“ olr;}

ZIAA &4 7t
+a dislocation network
warpage @43 °F7|Al7 &
a2 A et 23 (high pressure mode
silicon) & X33tn e e s FAIG® =&
g 71AIA o] AxE AXFYgo R o]

z‘s‘ol:

o

= TA
ERE

&gl

3

s}

B4

2
=

ol Al
=

EE]—\‘:
o7 =

=
T
=
HEge 3

2L
L
pue

146

v

Final Inspection

and Packaging

Fig. 1 Process flow of semiconductor silicon wafer

manufacturing
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Fig. 3 A schematic illustration of magic mirror system
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Note : ND means not detectable
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Fig. 10. Grinding induced damage distributions by magic Fig. 11 v/t map by lifetime scanner after oxidation, a)

mirror system, a) reference (CMP without grinding reference (CMP without grinding process), b)
process), b) grinding + 15 um CMP, ¢) grinding + grinding + 15 pm CMP, ¢) grinding + 10 um
10 um CMP, d) grinding + 7 pm CMP. CMP, d) grinding + 7 pm CMP
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