
Su pe rior re duc tion of large par ti cle
counts for im proved yields

OP TIMA™ CMP fil ter car tridges are high ca pac ity
depth fil ters op ti mized for ox ide and metal slur ries
used in chem i cal me chan i cal planarization (CMP) ap -
pli ca tions.  OP TIMA CMP fil ters are com posed of
all-poly propy lene com po nents and fea tures a
multi-zone "graded-po ros ity" de sign for the op ti mum
level of par ti cle clas si fi ca tion.  This novel con struc tion
pro vides en hanced flow char ac ter is tics, in clud ing low
pres sure drop, to min i mize shear ing of the slurry while
pro vid ing su pe rior ser vice life.

The ob jec tive of a slurry fil ter is for the ma jor ity of par -
ti cles to pass through it un changed, while only
re mov ing the un de sired or “over sized” par ti cles. The
over sized par ti cle pop u la tion is com monly re ferred to
as large par ti cle counts (LPC) and they typ i cally form
over time when the sus pended par ti cles in the slurry
set tle form ing ag gre gates, ag glom er ates, and gels.
Large par ti cles can also be the re sult of ad verse ship -
ping con di tions, shear ing, slurry dry ing, and in ter ac tion 
with other dis tri bu tion loop com po nents such as fit -
tings, tanks, pip ing, valves, and pumps. These large
par ti cles can scratch metal and interlevel di elec trics
po ten tially caus ing wa fer de fects.

CUNO’s OP TIMA CMP filter re duces large par ti cle
counts that can po ten tially re duce yields while main -
tain ing the pol ish ing char ac ter is tics of the slurry.
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Feature Benefit

+ Graded Porosity Design + Superior removal of hard and soft gel contaminants, for reduced
defectivity and improved yields

+ High contaminant holding capacity reduces downtime and increases
overall equipment effectiveness

+ The filters are "matched" to the slurry providing the optimum level of
performance needed to dramatically reduce defect causing particles

+ Provides a low pressure drop reducing the potential for fluid shear of
the slurry

+ 100%  Polypropylene
Construction

+ Low cartridge extractables, free of adhesives, binders, and surfactants

+ Excellent chemical compatibility with low and high pH slurries

+ Quality Manufacturing + ISO certified quality management system

+ Non-contact welding reduces a potential source for contamination

+ Manufactured and double-bagged in a clean environment to provide
superior downstream cleanliness out of the package

+ Built to Exacting Specifications + Provides a consistent quality of slurry enabling repeatability of the
planarization process

Ap pli ca tions

? Semiconductor – Oxide/Low-k Dielectrics, Shallow Trench
Isolation (STI), Interlevel Dielectric (ILD), Polysilicon, Tungsten,
and Copper

? Data Storage – Magnetic Heads, Nickel and Glass Substrates

? Data Transmission – Optical Fiber

? Compound Semiconductor - Light Emitting Diodes (LED)

OPTIMA™ CMP Filter Cartridges on Target for CMP Particle Classification

®

a 3M company



Par ti cle Size Dis tri bu tion

The fil tra tion of CMP slur ries is a unique and chal leng -
ing pro cess as com pared to the fil tra tion of high pu rity
chem i cals used in elec tron ics man u fac tur ing. High pu -
rity chem i cal fil tra tion is typ i cally per formed us ing 0.2
mi cron or tighter mem brane fil ters that have a sharp
par ti cle re moval cut-off at the rated pore size. The ma -
jor ity of CMP slur ries con tain a de sired mean par ti cle
size that ranges from 0.03 - 0.2 mi crons. Con se -
quently, the fil ter that was spe cif i cally de signed for
par ti cle clar i fi ca tion of high pu rity chem i cals would
strip out the de sired par ti cles and ad versely af fect the
pol ish ing char ac ter is tics of the CMP slurry.  Over sized
par ti cles in the slurry typ i cally greater than 0.5 mi cron
are un de sired and rep re sent the “tail” (Fig ure 1) of the
par ti cle size dis tri bu tion (PSD). OP TIMA CMP fil ters
re move the PSD tail while al low ing the ma jor ity of de -
sired or “tar get” size par ti cles to pass through it
un changed.

Par ti cle Re moval Ef fi ciency is the Best
Mea sure of Fil ter Per for mance

Fig ure 1 com pares the PSD of col loi dal-sil ica slurry
and a lab o ra tory test dust which is typ i cally used by fil -
ter sup pli ers to es tab lish depth fil ter rat ings. The data
shows that test dust has a broader PSD above 0.5 mi -
cron prov ing that it is not a true rep re sen ta tion of the
types of par ti cles in CMP slurry. A wide vari a tion in
per for mance also ex ists from one fil ter sup plier to the

next be cause there is no in dus try ac cepted stan dard
for rat ing re ten tion of depth fil ters. Fur ther more, Ab so -
lute and Nom i nal fil ter rat ings are both used to spec ify
par ti cle re moval ef fi ciency which only serves to con -
fuse the sit u a tion while not pro vid ing the ap pli ca tion
spe cific in for ma tion needed. In Fig ure 2, par ti cle re -
moval ef fi ciency is com pared for the same grade of
CMP fil ters from CUNO. The fil ters were chal lenged
us ing both a lab o ra tory test dust and col loi dal sil ica
slurry. There is a sig nif i cant dif fer ence in par ti cle re -
moval ef fi ciency, which is a di rect re sult of the
con tam i nant PSD dis tri bu tion. The broad PSD of the
test dust yields sig nif i cantly higher par ti cle re moval ef -
fi ciency than achieved when tested with slurry.
There fore, test dust is not rep re sen ta tive of slurry and
rat ings based on test dust will likely be over stated and
mean ing less for CMP slurry ap pli ca tions. In Fig ure 3,
par ti cle re moval ef fi ciency is com pared for equiv a lent
rated CMP fil ters from CUNO, Com pet i tor P, and
Com pet i tor M in col loi dal sil ica slurry. The data clearly
shows that equiv a lent rated fil ters from dif fer ent man u -
fac tur ers does not de liver equiv a lent per for mance and
re in forces the fact that the “rat ing” gen er ated in a lab
us ing test dust is not mean ing ful in pre dict ing ac tual
per for mance. Based on this in for ma tion par ti cle re -
moval ef fi ciency gen er ated in slurry is the best
measure of filter performance. Other important factors
in selecting the appropriate slurry filter include particle
classification, pressure drop, and filter lifetime.
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Fig ure 1. - Par ti cle Size Dis tri bu tion > 0.5 mi cron - Col loi dal Sil ica Slurry & ISO Test Dust



Su pe rior Par ti cle Re ten tion through
Graded Po ros ity De sign

OP TIMA CMP fil ter me dia was spe cif i cally en gi neered
to pro vide a low po ros ity, down stream sec tion with a
sharp re ten tion cut-off that closely aligns to the size
dis tri bu tion of un de sired par ti cles to be re moved. This
sharp re moval cut-off will not al ter per cent sol ids (Fig -
ure 4) or re move de sired or “tar get” size par ti cles thus
pre serv ing the pol ish ing char ac ter is tics of the slurry. In 
con trast, com pet i tive point-of-use fil ters (Fig ure 4) that
have a broad re moval range can in fact re tain par ti cles 
smaller than the PSD. Re mov ing these “tar get” size
par ti cles can al ter the per cent sol ids of the slurry
which in turn re duces fil ter life time be cause more par ti -
cles are be ing re moved than re quired in the
ap pli ca tion. The mul ti ple higher po ros ity lay ers on the
up stream sec tion (Figure 5) pro vide ef fec tive pre-fil tra -
tion of over sized par ti cles re sult ing in higher
con tam i nant re moval ca pac ity and in creased fil ter life -
time. This novel graded po ros ity (Fig ure 5) de sign also 
pro vides a tor tu ous down stream path and low pres -
sure drop which is ideal for gel cap ture and re duced
shear ef fect on the slurry.

Proper Fil tra tion Pro vides for Re duced
Defectivity 

Large par ti cles, greater than 0.5 mi cron, can scratch
metal and interlevel di elec trics po ten tially caus ing wa -
fer de fects. Vari a tions in par ti cle size dis tri bu tion and
par ti cle counts in the slurry can af fect re peat abil ity of
the planarization pro cess. In both cases, ma jor re duc -
tions in large par ti cle counts can be as so ci ated to
proper fil tra tion, re sult ing in re duced defectivity (Figure 
6) and an in crease to yields. Proper fil tra tion also pro -
vides a con sis tent qual ity of slurry which en ables
re peat abil ity of the planarization pro cess. The ideal
slurry fil ter will have a re ten tion curve that closely
aligns to the PSD of “un de sired” par ti cles to be re -
moved.  By match ing that char ac ter is tic, OP TIMA

3

Particle Removal Efficiency
 Colloidal Silica vs. ISO Test Dust
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Fig ure 2. -  Par ti cle Re moval Ef fi ciency

Particle Removal Efficiency
 for Equivalent Rated Filter Cartridges
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Figure 3. - Comparative Particle Removal Efficiency in
Colloidal Silica
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Fig ure 4. -  Per cent Sol ids Comparison

Fig ure 5. -  Graded Po ros ity Design



CMP fil ters are able to main tain the pol ish ing char ac -
ter is tics of the slurry, max i mize contaminant hold ing
ca pac ity, and in crease fil ter life time. 

Car tridge Re moval Efficiencies

De pend ing on the lo ca tion in the slurry dis tri bu tion
sys tem a fil ter with a sharp par ti cle re moval cut-off and 
a fil ter with a broad par ti cle re moval cut-off will be
needed to re duce defectivity and in crease yields. For
ex am ple, in sin gle pass ap pli ca tions at point-of-use
the fil ter should have a sharp cut-off which is slightly
larger than the de sired PSD. Fig ure 7 shows that OP -
TIMA CMP510, CMP520, CMP530, and CMP540
con tain that sharp cut-off mak ing it ideal for par ti cle
clas si fi ca tion at point-of-use. How ever, in the dis tri bu -
tion loop, the fil ter should have a broad re moval range
that closely aligns to the un de sired PSD tail to be re -
moved like that ex hib ited by OP TIMA CMP550,
CMP560, CMP570, CMP580 and CMP590. OP TIMA
CMP fil ters for dis tri bu tion loop ap pli ca tions con tain a
higher po ros ity me dia as com pared to OP TIMA CMP
fil ters at point-of-use. The higher po ros ity me dia in -
creases flow while re duc ing pres sure drop and fluid
shear on the slurry. In creas ing flow while main tain ing
par ti cle re moval ef fi ciency re sults in par ti cle spec i fi ca -
tions be ing achieved in less time.  Fig ure 8, shows the
par ti cle re moval ef fi ciency of an OP TIMA CMP560 fil -
ter in re-cir cu la tion mode over spe cific time in ter vals.

“Match ing” the slurry to the proper OP TIMA CMP fil ter
pro vides the peak level of per for mance needed to dra -
mat i cally re duce de fect caus ing large par ti cle counts. 
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Fig ure 6. - Ben e fits of Proper Fil tra tion  - Ho ri zon Cap -
ture of Cop per Wa fer Sur face
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Fig ure 7. - OP TIMA CMP Par ti cle Re moval Efficiency



The po ros ity of the me dia lay ers can also be cus tom -
ized to meet the spe cific re quire ments of CMP slurry
man u fac tur ers.

OP TIMA CMP Car tridge Con struc tion

OP TIMA CMP fil ter car tridges are con structed us ing
all poly propy lene com po nents (see Ta ble 1).  Car -
tridges are man u fac tured us ing the most ad vanced
non-con tact ther mo plas tic weld ing tech niques - no ad -
he sives, bind ers, or sur fac tants are used in the
pro cess - and are dou ble-bagged in a clean en vi ron -
ment to en sure su pe rior clean li ness out of the
pack age.  The OP TIMA CMP fil ter man u fac tur ing site
op er ates within an ISO cer ti fied qual ity man age ment
sys tem.

Table 1. - Product Specifications

Materials of Construction

Media Polypropylene 

Media Support
Layer

Polypropylene 

Core and End Caps Polypropylene

“O” Rings/Gaskets See ordering guide

Dimensions

Length See "Cartridge Configurations"

Outside Diameter 2.6” (6.6 cm)

Operating Conditions

Maximum Forward
Differential Pressure

60 psid @ 86°F (4.1 bar @30°C)

30 psid @ 140°F (2.0 bar @ 60°C)

Maximum Operating 
Temperature

140°F (60°C)

OP TIMA CMP Car tridge Flow Rates

Fig ure 9 de picts typ i cal 10" car tridge flow rates for  1
cp flu ids at 20°C.
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Fig ure 8. - Par ti cle Re moval Ef fi ciency Over Time
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SASS

CUNO Elec tron ics per forms in-house and on-site fil tra -
tion stud ies world wide through its Sci en tific
Ap pli ca tions Sup port Ser vices (SASS) group us ing the 
most ad vanced par ti cle count ing tech nol o gies
(PSS-780A) to op ti mize the CMP pro cess at the cus -
tomer fa cil ity. In ad di tion, CUNO Elec tron ics works
closely with the slurry man u fac tur ers to char ac ter ize
and cus tom ize fil tra tion so lu tions that meet cur rent and 
fu ture re quire ments. 
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Par ti cle Siz ing In stru men ta tion
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Fig ure 10. - CMP Fil tra tion Lo ca tions

OP TIMA CMP Fil ter Rec om men da tion Guide

Slurry Type
Filtration Location (see Figure 10)

Post Blending (1) Distribution Loop(2) POU Dispense(3)

Fumed Silica Oxide* CMP560 CMP560, CMP570, or CMP580
CMP540, CMP550, or

CMP560

Colloidal Silica Oxide CMP560 CMP550, CMP560, or CMP570
CMP520, CMP530, or

CMP540

Silica Based Metal CMP560 CMP560 or CMP570
CMP520, CMP530, or

CMP540

Non - Silica Based Metal < 2% Solids
CMP540 or

CMP550
CMP540 or CMP550 CMP510 or CMP520

Non – Silica Based Metal > 2% Solids CMP560 CMP560 or CMP570 CMP530 or CMP540

* Shear sensitive

OP TIMA CMP Fil ter to Pore Size Cross-Ref er ence

Optima CMP Filter Grade Typical Pore Size (Micron)

510 0.3

520 0.5

530 0.8

540 1

550 3

560 5

570 10

580 25

590 50
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Op tima™ CMP Fil ter Car tridge Or der ing Guide

Cartridge Filter Grade Media
Length
(Inches)

End Modification
Gasket/O-ring

Material

CMP
510

P -Polypropylene
04 - 4* C - 222 O-ring & Spear

C - EPR
520 10 - 10 F - 222 O-ring & Flat Cap

530 20 - 20 U - 222 O-ring & Flat Cap**

540 30 - 30

550

560 09 - 9
N - Double Open End G - Polyethylene

570 19 - 19

580 29 - 29

590

* F only;  ** Replaces Mykrolis Code 0, 10" length only (see U Style below).

A

B

2 5/8”
(6.6 cm)

1 3/4”
(4.4 cm)

C Style 

A B

2 5/8”
(6.6 cm)

1 3/4”
(4.4 cm)

F Style

2 5/8”
(6.6 cm)

10.4”
(26.4 cm)

9.6”
(24.4 cm)

1 3/4”
(4.4 cm)

U Style

A

N StyleC Style

Inches Centimeters

A B A B

1 High 12.8 12.0 32.5 30.5

2 High 22.5 21.8 57.2 55.4

3 High 32.4 31.7 82.3 80.5

F Style

Inches Centimeters

A B A B

1/2 High 5.2 4.4 13.2 11.2

1 High 11.0 10.2 27.9 25.9

2 High 20.7 20.0 52.6 50.8

3 High 30.6 29.8 77.7 75.7

N Style

Inches Centimeters

A A

1 High 9.8 24.9

2 High 19.6 49.8

3 High 29.4 74.7

Op tima CMP Car tridge Con fig u ra tions
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Seller war rants its equip ment against de fects in work man ship
and ma te rial for a pe riod of 12 months from date of ship ment
from the fac tory un der nor mal use and ser vice and oth er wise
when such equip ment is used in ac cor dance with in struc tions fur -
nished by Seller and for pur poses dis closed in writ ing at the time
of pur chase, if any.  Any un au tho rized al ter ation or mod i fi ca tion
of the equip ment by Buyer will void this war ranty.  Seller's li a bil ity
un der this war ranty shall be lim ited to the re place ment or re pair,
F.O.B. point of man u fac ture, of any de fec tive equip ment or part
which, hav ing been re turned to the fac tory, trans por ta tion
charges pre paid, has been in spected and de ter mined by the
Seller to be de fec tive.  THIS WAR RANTY IS IN LIEU OF ANY
OTHER WAR RANTY, EITHER EX PRESSED OR IM PLIED, AS
TO DE SCRIP TION, QUAL ITY, MER CHANT ABIL ITY, FIT NESS
FOR ANY PAR TIC U LAR PUR POSE OR USE, OR ANY OTHER
MATTER.  Un der no cir cum stances shall Seller be li a ble to Buyer 
or any third party for any loss of prof its or other di rect or in di rect
costs, ex penses, losses or con se quen tial dam ages aris ing out of
or as a re sult of any de fects in or fail ure of its prod ucts or any
part or parts thereof or aris ing out of or as a re sult of parts or
com po nents in cor po rated in Seller's equip ment but not sup plied
by the Seller. 

WARRANTY
Your Lo cal CUNO Dis trib u tor is:

CUNO … A World Leader in Fluid Pu ri fi ca tion 

CUNO’s man u fac tur ing sites op er ate un der ISO 9001 reg is tered qual ity sys tems.  Global man u -
fac tur ing to gether with trained stock ing dis trib u tors and state-of-the-art lab o ra tory sup port bring
qual ity so lu tions to ex ist ing and chal leng ing fil tra tion ap pli ca tions.


