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i &) Telescopes and spectacles E

sk e S were invented. '

Polishing technology for lens

/
%i | has become the basis for

| { B today’s polishing technology.

i {i >4 s ®)

HORES -

In 1940, ASA B46.1 was issued
as the first roughness standard.

Micro inches (0.025 pm) was
used as a unit for roughness.

In 1963, CMP was introduced.
In 1987, IBF was introduced.
In 1988, MRF was introduced.
In 1998, FJP was introduced.
In 2000, BP was introduced.

(f) 34 nm'R;_‘ -

| /\/\/\/ In 1976, EEM was introduced.
] “kf“)‘ X SFXS | In 2006, CARE was introduced.
]

[ A% W In 2010, PAP was introduced.
In 2013, ACSM was proposed.
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_ Distance from wafer center (mm) _

__Material remove rate

Pressure 20.68 kPa

—a—Carrier 80 rpm / Platen 40 rpm
[ —o=—Carrier 80 rpm / Platen 60 rpm
. Carrier 80 rpm / Platen 80 rpm
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" Chemical reaction rate
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Glass Ra 0.8 2010[31]
GaN Ra 0.18 2012[32]
SCD Ra 0.09 2014[30]
SiC Ra 0.05 2014[33]
SiO; Ra 0.193 2019[34]

Oxide silicon RMS0.15 2020[35]

le M LCMP a5 548 o )Lt b5

2900 5 Gielsy sle < 59y sl oiye S (oo i |y S askd gl o5 b o idsy Sl (D)
258 oo SV lo ange g idgy slawy ) S (ol Sl as

5 050 oo 0audl B ool o ails lawg Sy A o B Jo a5 dakad (l3ls e sy s 0 ()
ceslie Dlegs Sy s S 18l gl U 5 (ge5] [20-21] S e Jlado 1) fegil 2 65 4 Sins
Sl gl Gl oz 5518 olge (59, 5 CMP 3 eolazul s o

o 3B Bie el » 6L DLzl ok 4 Ll el (555, 05 525 4 ks slp o8 ole Lid B)
22,0 90 sg0 53 o 5 axkad mlaws (59, oS wled HLid C Oy 4 b saisle 01,3 a5 Sl s 138
119] QLS oo som> A Giolo Al @ ax g b oy cde Bro | 095 e

wils CB g saisle olail a5 ol sl b ool o3lail 4 diny s il Cox S askd 5,05 4)
plo g dl (il sbul 4 e Yzl a5 08 oo plxl 55 canle oS olaws lawgs (Sl slge B>

25 (oo o o]

https://chemistryeng.benf.ir 4 axio



Molliys guilyiis gsoisie

WOLD J1idg j1 S)glia avmgi

8th International Conference on
Technology Development in Chemical Engineering

: (PAP) Luwdly oS a4y id 932

2010 Jlo 15 6,15 cpile gl s Eeas Sl oS5 (6l |, (PAP) LoDy oS @y il [22] o] Sams 1, 5baly
G s gy o olsie 4 gl o0 i sl i (sle sailus 5 Hhneil jLid glowsdly LPAP o S slpriy
[23] 05 o a3 5 L5 o 385 oolall

il Loy S asad e oMol ans oo las |, PAP g5lail o) Sileds 9 S Bl penilSe 2.2.1
[23] ol Cglie PAP 5153 0 5 saile Lawgs slge 3> b Lewdly

]

PG GEES A
o Process gas

]
]

‘v _Grinding stone

7

m—

e ¥ ~ Plasma

s

= el

[23] PAP Ssles Jlages 4 S

00iS ol Y S5 @ Lewdb il cos o « SIC sl ol Ss 60,8 dlge 4 PAP o5 (5515 5 eannsilSo
s o3l a5 5l e Slge g oo Mol slo Y o ail,y [25] 558 o 05T SI-C-0 4 SiO2 i JSiie p 5
Cewd 4 SIC mlaws 10 yiogil 1) 605 9d oo A0 p (SWlSe &9 4 oliards 0l Mol Y a5 olKis ol
el oo oolo las @S UKo 0 aS jghailen (] =

o e (ool Ll o 09 o 55558 GAF3 4 5 oo 2ol Y @ CF4 cladly il Lawgs s GAN (sl
Ce02 a5 oS wisd (oo kol brz 55 zrhaws (55, maluls slo (e 123 5,05 3525 musm Slge 5 ouds 2ol 43
g g0 olml (i3 g ka3 g a3l e 53 B0 gl S S o Bd 1) ouds 23lal Y (GaAN I 5 g )
el 0 o0ls Lz DS JSs o a5 jshilen

St el 451 SCD gelacs s 5 b 05 o o0l PAP 1o LT by g5l 3551 2 (siee cslawdly SCD ol
oo 2ol &Y a5 olfim ol prbacs a3l L5 5l e Slge 5 00l 3lol sl ¥ e Ll S Pdlol 55 1, Gl
a5 JSs ;0 a5 jshailen bl go Zews 42 SIC mhaws )3 lagil ) (505 b g0 aTloy (SlSe O j50 4 loard
Sy S5 oo 5598 GAF3 a5 oads Mol Y 4 CF4 sladl (b Lawss gelacs GAN (sl ool ou ols Lt
Digd (oo ol ez 5 o (59, (2lmlz la (B 1) 3510 8929 pa> Slge g ol 2ol 4Y o has (ool L
G5 g b eay cadl biie o 385 prhaw K S oo B3> | 00 2ol Y (GaAN I 5 6,5 Ce02 a5 i
el 0 00y Lei BS S5 j0 a5 jshailen wgd oo ol

St gebaw aSL SCD mhans s a5 b 098 o0 00licisl PAP o U1 Jbw (g5l 065,150 (s slodly SCD (61,
S g 15 dnkad 0ol 2Olol ol s ol o5 o515 (2iSTy S a5 Gl o 3,155 Lol 5o S 3ol 5 1, loss]
L o3l a8 zmn i 1l 098 0 SCD ()8 Bio 4 yonie a5 el 0y sl OH Lawgs asdly ansls ol
3yl oo cawd 4 1, [27] jegil 15 6,25 SCD mhaws a5 08 oo Joolo licebsl § 08 oo sl (gl jud 00
ol 00 00ls 5Lzi €5 S jo a5 jshailen

https://chemistryeng.benf.ir 5 axio




AN N NN NN NN\

Molligys guilyais grobsive

WO (lidg )1 S)glia aegi
8th International Conference on

TechnologyDevelopment in Chemical Engineering

0.26 nm RMS ! 0.67 nm Sz !
(a (b (c

Lo (©) ol oads 255 [24] 51 o3l L SIC (Gl PAP Luvsgs ooty (il S askad 5l AFM gl 5 Ss
[27] 5l o5l>1 b ooty 255 .SCD () .canl o0y 2355 [26] 51 65l

SO0 T 100 x 100 wen

(i 0‘5.4 st.; PAP la od.a] Cowd ‘SaLQ) (.5)") 2 de}

Slge (M) s 5 JLe
RS-SIC Ra 0.48 2013[109]
4H-SiC RMS 0.1 2013[97]
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