WD 2012/ 054706PCT/ US2011/ 057061 1 METHOD AND SYSTEM FOR PUMP PRI M NG
RELATED APPLI CATI ONS [ 0001] The present application clains the benefit of
priority woader2/@%0JSC 119(e) to United States Provisi onaCTRs2@nt057061
Application No. 61/405,055, entitled "Method and System for Punp Primng,"
to Braggin et al., filed October 20, 2010, which is hereby fully

i ncorporated by reference herein. TECHNI CAL FI ELD [0002] This discl osure
relates to systens and nethods for primng dispense systens used in

seni conduct or nmanuf actpeeHOWMPARD BYSTEM FOH FumeERfiiNgnt s descri bed herein
relate to primng dispense systens based on the type of filter and process
fluid ysgdTEYRPRRIBATAS/E06PCT/ US2011/ 057061 2 BACKGROUND [ 0003] There are
many applications for which precise control over the anmobunt and/or rate at

whi ch gobd i dThepbEReRBRABY cRind t%@%ﬁéﬂ%f BR&AY Bhds SSS{JS‘@‘%%@?WUm
seni conduct or proce55| ng, for exanp it 1s |g’gortant to con

anount and ra$@t%tPr@m|@nalmrﬁémh¢%lané\lo 81/4A5.835,#itiest ddgtaed é'ﬂféﬁ?ﬁigms, are
applied to a %?ﬁhﬁ%@%ﬁ@”o‘”@%@?m el BE ffQPOLIRBS ARG WHich |§‘?ﬂ€}e%2 et or
waf ers during processin ica require a uniform'ty of thickness across
the surface o'ﬂCQrﬁ@ra\F%ﬁ@/rreiQﬁQ'ﬂCq@erﬂ'ﬁasur ed in angstroms. The rates at which
processing chemcals are applied to the wafer nust be controlled in order
to ensure that the processing liquid is applied unifornmy. [0004] Many

phot ochem cal s used in the sem conductor industry today are very expensive,
frequentgoHEHL mgLppwar ds of $1000 a liter. Therefore, it is preferable to
ensure that chem cal processing equi pnent is operating correctly.

Addi ti qpgddy, Tl*n& dis8lo8@8irsiaftls8o EPstéRs HRE mdif Y& RintihgBish&rfsediysieaiasisad f 1 uid
on a wafer. [0005] Many current photochem cal dispense systens utilize

filters to re'ﬁt%?@"‘i"r'?ﬁH‘FtP'tmé§Ufﬁ?tHFﬁ tM@em?ﬁyWrﬁWﬂ'mPWS%é‘H'b@ B, the
filter nmust bedé td@ﬂmﬁ?dfs\ébhéé y&%ﬁerﬁdﬂl@asfeulomﬁe apd oWI'tér'aHH%r&He‘é@ﬂﬁiaeS
performed to flush al he air out of the filter before the punp is ready
for producti o#&i spenses. It can take hours of dispense cycles before the
punp i s ready. Each non-production di spense cycle that occurs |leads to
wasted fluid and machine tine.



WD 2012/ 054706PCT/ US2011/ 057061 3 SUWMMARY COF THE DI SCLOSURE [ 0006]

Enbodi nents descri bed herein provide systens and net hods for controlling

t he oper avpani2fS4m6punp to performa filter primng cyclPeT/Ush@1fosiober
primng cycle can be optim zed for a process fluid and filter type. By
optimzing the primng routine, the mfrber of di spense cycl es needed before
a punp is ready to dispense fluid to wafers is mnimzed. In particular,
enbodi ments descri bed herein can include primng routines optimzed for
mul ti pl e menbganrcHJUNeHS. Even nore particularly, the primng routines can
i nvol ve a back pressure stage in which the filter is pressurized from
downstream for a period of tine and a back flush stage in which the filter

is flushed from downstream Such primng routines have been found to be
benef i dP&J3lf oFhefe @remany applicaians faewiheR Reecise|coalrel ovEDBe AMatRbardipidaleent

described her Et'vﬁhl&ﬁél filinGd Hngﬁer%eg'b‘?%%%n%?ta%ﬁhﬁaﬂfs |§ﬁ8&é‘s@&@u% or
manuf acturing that has one or norée notors draw flu into an |nIet of

the punp and SRMIGRHLIEIAN PIACESSIRG Hor-HrapINe. dtis HIPariat tslﬁ%trolfheame%t

further inclugge a WiePyRibshenlitdiSsudh 89pR&ErdsRt é‘hén'nle'él@' érb %}?’leé%ittb abet ween
the punp inlet and the punp outlet and a punp control

unp
control | er ca$fBEORBRIY YiFHLd 18 Cgeqr@étapal'%irﬁorﬁeﬁbcqngH‘ftPh‘éaf?F%ﬁHrﬁgset of

primng routi @eeem@qslp.@aly&eau.}et@umfovmy @lecQﬁ@a%%%%sszh'é SurfabB®f §Rt  Of
primng routines can include a first primng routine that includes a

forward presstf fer Hiet isrneasyrchin apastrong. i Tha rafgpat veYchRIgeRssNoCheMiqalsargnd a
second pri m ngpdliedtd e viPér rh@sitbe'd&ﬁ{rél%ﬁn Qrotéafd(er%ruf’@ﬁéf ihedrbRRsingugmat for
a second type of renovable |ter. The punp controller can control the punp
to perform t hié 2@RIecYHigrmlyi m ng routine to prine the renmovable filter.

[ 0008] According to one enbodi nent, the punp controller can select the

first qomon]ngMéwphdtecﬁefnmcaas fisdcsih tﬁé’@@nl@éndtﬁém\(rmlsﬁ fddaS/%Fe \%T(]' sel ect the
second prirmn for a secon renpva ter di ng to

rout i '
one enbodi rrengxloef‘ﬁ'ée’ [GasENRGasting UP‘%@%QSB%H”P@ g rreéefares It ﬂ?g‘?réfer"?:‘)q Cer

menbrane and fohgseRaaCtHe RS pfocé%i@/%lh@némthé eperBffy dBitectip! Addilidriafy, it
menbr anes. Cont Ollln%y‘g rmthe selected rimng routine

when the secoRd@epiiae ‘:}J‘ﬁé?y?'% tigg fercqisRprsing UePN@Wai&it r oduci ng a
process fluid to the renovable filter and back-pressurizing the renovabl e
filter [bogs]a mae;deﬁrearnﬁbn@tdcmﬁub@diuspbnéé sRsterie oulizd ifingrstt® ramnevedmboriigsent , t he

punp controllgr can be co gured to bac e e reppvab filter
Por5-50 m nufe 1 p@Cets Thid 4<HEh piee AnBHRE s GE armerts Lk Weheude o
met hod for prinréraudmumplreodusmisudpegorh’rw tstflemaloﬂhecaﬁrmuecttheglt@r betdre ied| e

filter to the um e. renovable filter
baseq on_a. {1 PUrER Ryrpad Ghroiatbatdedingey Eitn Bie St SshEM R S cor di ng
to the sel ectissoferthepogpriotsaone Eashprsrapiodgctionadigpenpe aps@hdt Securolebbieto

sel ected pri utiine can.include introducing a process fluid to the
removabl e fllWége%ﬂﬂdﬁﬁg LG zi ng the removable filter for a
predeterm ned period of tinme. [0010] Yet another enbodi nent can include a
conmput er program product conprising a non-transitory storage medi um storing
a set of conputer executable instructions. The instructions can be
executable to receive filter information (e.g., froma tag reader, storage,
user input or otherwi se receive the filter information) and process fluid
information, select a primng routine for the renovable filter based on the
filter information and process fluid informati on and operate a punp
according to the selected primng routine. Operating the punp according to
the selected primng routine can include introducing a process fluid to the
renovabl e filter and back-pressurizing the renovable filter for a
predeterm ned period of time. [0011] Anot her enbodi nent can include a

di spense system having a punp and a punp managenent system The punp can

i nclude one or nore notors to draw fluid into an inlet of the punp and

di spense fluid froman outlet of the punp, a renovable filter in a fluid

fl ow path between the punp inlet and punp outlet, an electronic tag reader
positioned and configured to read the filter information fromthe

el ectronic tag and a punp controller. The punp controller can be coupled to
the el ectronic tag reader and configured to receive filter information from
the electronic tag reader, comunicate the filter information over a
communi cations |link and control operation of the punp to dispense a fluid.
The punp managenent system can be configured to receive the filter
information fromthe punp, access a library of operating routines based on
the filter information and a process fluid information to sel ect an
operatlng routlne for the punp. The punp nanagenent system can connunlcate

o o T 1 o b



BRI EF DESCRI PTI ON OF THE DRAW NG [ 0012] A nore conpl ete under st andi ng of

t he enbodi nents and t he advant ages thereof may be acquired by referring to
t he fol | omong12dss™ri ption, taken in conjunction wth thecaasenpasiwsng

drawi ngs in which Iike reference nunbers indicate |like features and
wherein: [0013] FIGURE 1 is a diagramyatic representation of one enbodi nent
of a portion of a sem conductor manufacturing system [0014] FIGURE 2 is a
di agrammatic representation of a nmultiple stage punp ("nulti-stage punmp")

accor digigviARYeFaMwodigmitisuk@015] FI GURES 3 and 4A-4G are di agrammatic
representations of valve and notor timngs for various enbodi ments of

di spenggoss|C! Egbodi %%@dééb%e’?euh?r@ud@ é%féfe?ﬁg@{d thethB8s F‘cﬁ%Bﬁt?&llirfb”théhOW ng a

vi ew of oné enbodi nent thp is a |agrarma|c
represent at i PR I G RUTR ocrerioia et @rﬁ@n@ﬁb@aﬂr@ﬁtltebpmams&we cRObES]

FIGURE 7 is ag nﬁ%%ﬂﬁ&&e‘s@ﬂuu@%ﬁ&hﬁér‘t%b OBy ShtniSiAg Al Mﬁ‘lhg%utﬁefthbter and

a mani fold; [0019] IS a diagranmatic representation of one
enbodi ment of Nimker|of dispenssoygiesme gfofesa gurgp éﬁgﬁeaﬂhﬁtq'@qné%lﬂé@é%t ation of

one embodi Menjaffs i@ MRMIRAIS BARLYIar, bHRAdimdmt(3EFeridéY heref Gnagi@amat i
representation of one embodi ment of a punp and connections; [0022] FI GURE

11 is a di agr RifAGITRULNED PRBIREG{ar oM IEHE BRI bERRsdiieree nE Ve merepartietaivor

control ling Otm@rp?imurﬁ“rogfun& ATV oNLB K d:rle@dﬁ?@st § e irPwhich 'tr@’Ym%F'%”
illustrating of one enbodi nent of a method for affectin he operation of a

punp using a pqep@gl,zeqi fPBYdaNsERamdey a peglod of time and a back f%sh stage in which
the filter is flushed from downstream. Such priming routines have been found to be

beneficial for use with multiple membrane filters.

[0007] One embodiment described herein can include a dispense system for
semiconductor manufacturing that has one or more motors to draw fluid into an
inlet of the pump and dispense fluid from an outlet of the pump. The pump can
further include a removable filter disposed in a fluid flow path between the pump
inlet and the pump outlet and a pump controller. The pump controller can be
configured to select a priming routine from a set of priming routines based on a
filter type and process fluid. The set of priming routines can include a first priming
routine that includes a forward pressurization segment for a first type of removable
filter and a second priming routine for that includes a back pressurization segment
for a second type of removable filter. The pump controller can control the pump to
perform the selected priming routine to prime the removable filter.

[0008] According to one embodiment, the pump controller can select the first priming
routine for a first type of removable filter and select the second priming routine for a
second type of removabile filter. According to one embodiment, the first type of
removable filter has a single filter membrane and the second type of removable
filter has multiple filter membranes. Controlling the pump to perform the selected
priming routine when the second priming routine is selected can include introducing
a process fluid to the removable filter and back-pressurizing the removable filter for
a predetermined period of time. According to one embodiment, the pump controller
can be configured to back pressurize the removabile filter for 5-10 minutes at 5-25

psSi.



[0024] FIGURE 13 is a diagrammatic representation of one enbodinent of a
nmet hod for optimzing primng of a punp; [0025] FIGURE 14 is a flow chart
i1l ustratwogomvissmabodi ment of a primng routine; [0026PCEIUSURENI®6IS a
flow chart illustrating another enbodi nent of a primng routine; [0027]
FIGURE 16 is a flow chart illustratind yet another enbodinment of a prinmnng
routine; [0028] FIGURE 17 is a chart of the results of primng a nmultiple
menbrane filter; [0029] FIGURE 18 is a diagrammatic representation of one
enbodi Teee] O AR ErAdm anidaf RENRS B LI prfiRy ERLBIIARFML S GURE 19
is adlagrarrmatlc representation of one enb a softwar

ar chi t ect ur e. of oppnediing/aosaPyRPeEiitarde te1r sy Ge eCMOEPAMINEOWESCERY e ON
[0031] The di ﬁe%&ﬁ%ent@masba%nvaafnﬂepwﬁe RS A aﬁe\baeﬂaasgm&p&@a ails

t hereof are expl ained nore ful reference to the non-Timtin

enbodi ment st #keOrdinGto;the ﬁ%'?@tﬁfi@élmi'w rpn@eac@mrﬁmﬁhﬁ@uawma@mdﬁ@@et ailed
in the followdiggesihing'rhalhe ARG hB8R dbbedsiRMloShErdndlble

materi al s, processing techniques nponent s "and equi pnment are omtted so
as not to unn@@é@@@bﬁq?wp@é%l&l}m th%éeren\@ébdét@r@rarpr@&t%rmmedsp@rm@atmﬁt| sans
shoul d understand, however, that the detail ed description and the specific

exanpl €[§010M"' V& eﬁ'ioﬁw(é'r @ﬁibBerﬁ%rn?tf:Q’f |h8|qd@%@ﬁ|ipmé'ﬂbﬁ)\9r§fﬁ %r&iu\é?ébrﬁb/ns%ya of
illustration onl not of limtation ari ous substitutions,

modi fi cati ons”orhé%[isdtpﬁlrﬁo@ge F@Q%ﬁ@@%ﬁﬁ@t liCOmPHIar REe@hRR INgtrugtioas.

under | yi ng i nyeinkiygetioRSe8PbE 8xecitdole RAECEET: ﬁlt@?ﬂﬁ@r’ﬂﬁatlbﬁ (6. 5os8mSKiayl ed in
the art after reading this disclosure. [0032] FIGURE 1 is a di agranmatic

repr esent at i offge": SIOEAASHHERi PRI O B'ihe@l‘”%‘?etc?k\}ﬁ thyt filker mé?m@aﬁ@md&rocess

manuf act uri ngﬂlﬁerﬁﬁ&ma%@n fs@lectlh 99%@ regmfel ot thelre@BUAbId liltr bab &P 61 ’t’rfé'fﬂtell5 ont o
a wafer 17. System 10 can al so i ncl ude punp controller 20 and punp 25.

Punp contr ol I'@For'?ét'%@f‘cb@%%cfﬁ‘l‘cb'”B’u’ﬁﬁt'%a'?f’rO%ﬁﬁ@&%ﬂp 2eoptingptorBevi a a one
Or nore ComMMugH|Eaéd gﬂﬁmb'r&hﬁef @pe@é?tggﬂﬁ'é safhp%c&a.rr\grt@thesaewwéospr.nda@a or

ot her information. cont rol controls punp 25 to disp enseflwd
ont o waf er 17FOU%?W§'9<’%MOQW§,@9 ﬁﬁ&%&%f"éﬁﬂ%mﬁ%m@ﬁ%ﬂ't%@@ﬁ 3sk-a

st op/ suckbackpr¢adRing ihé FethovaBle fieee Rlpréddtdmintd geriokiRetiespense nozzl e.
[ 0033] Punp 25 may include a renovable filter 35 that has electronically

readable filter jnfornmation 40 containing filter information 45. Filter

ta

i nf or mat? bl 48nther qmm%%ntgﬁg}?n%rw%ﬁeéwam havInoet PUBP 3Ad LAWY
i nformation tﬂﬂaha rh’@yéiémr Efﬂe'd&n@baﬂhﬁtﬂ&d@éﬁé?&'dwdrerrﬁﬂd@bb erdvafuid Mtd ag
reader 50 is &éﬁ%torea ilter i fornatlopqgffromfllter i nformation
tag 40 and pr Ot W& RUAIPR 'W%S?Hwﬁdw 2 AL O B PrIP argvevaéalﬁ
managenent Comé'#irﬁé flGiE flowRRth SR Be. panQlal%} ahd @rﬂs o8fidr0sh BRBikonid iagt er
|nformat|onta%40 can be an active or % K ﬁE q q&%%qrea er 50
can be an RFIT82f&PIsdiRags and forfioHesd t@ﬁ?}%ﬁ‘i Réifigrsin Of'T‘Ftt%‘ Qv Wo81F t ag 40
can be a bar ggdRderpihesnti@né:. %'e'pﬂn’f;ﬁ@ﬁﬁbll@ cﬁﬁ%@ o@UQIeB@@thfeQa?éi@rronﬁo can be
a bar code scanner or 8t her scdanner caﬁabl ?dl ”ﬁ F%

tag reader and configured to receive filter in ormatlon rom the ele tronlc tag

reader, communicate the filter information over a communications link and control

operation of the pump to dispense a fluid. The pump management system can be

configured to receive the filter information from the pump, access a library of

operating routines based on the filter information and a process fluid information to

select an operating routine for the pump. The pump management system can

communicate the selected operating routine to the pump controller. The operating

routines can include priming routines that include a back pressure and back flush

segments.



WO 2012/ 054706PCT/ US2011/ 057061 8 filter nmenbrane, |ot nunber, serial
nunber, a device flow, nenbrane thickness, nenbrane bubble point, particle
qual ity, wWol2oevoswmwauf acturer quality information or ot hecTiusbanmstoson. The
design style indicates the type of pu for which the filter is designed,
the capacity/size of the filter, amoum™ of nenbrane material in the filter
or other information about the design of the filter. The nenbrane type

i ndi cates the material and/or thickness of the menbrane. The retention

rating BM@FQ%%RW@@ETQE ordwind es that can be renoved with a
particular efficiency by the nenbrane. The generation of the filter

| ndi catyge 4heh e biifpleld riferdtinding bihé emPBGRA 4 he aBiarRidiRrnagBeT ati on

of the filter design configuration of menbrane 1 ndi cates
whet her the fMRyEe ap@wfﬂdéytré@rrlrtgie thw@owmgﬁpé@mﬂﬁ@ takerbﬂwemun@ifoorvwﬁvu on

regarding theth@ea%b&ﬂpmylﬁd’t?raﬂ%@?ﬁﬁﬂﬁ’ch Tkeret&Ehc d?ﬁ%’@?é’fndﬁfafé’lik@%ath% seri al

nunber of the individual I'ter. The | ot nunber can specify t
manuf act ur i nga1b¥heseing he f| |ter or menbrane. The device flow i ndl cates the
flowrate the filter can handle while still producing good di spenses. The

devi ce [ cRGURE d¢d @6%%%@5&%&@%@@%@%%@% of a@owoﬂl&ﬁla filter.

The rrenbrane bubbl e poi nt provi des anot her neasure of the f
r at es/pressur@"ﬂ'ﬁ%ﬂq‘-’i‘: for eransastuRiRE @YEe®ad still produce good d| spenses. The
menbr ane bubbl e point can al so be determ ned during manufacture for the

i ndi vi CIU@M]f | FIRIRE 2hea aﬁ@r@nrﬁéﬁm’@b@%e@tbﬁorpé@/md@iglebit’ag@omﬁ’é “B ﬁlLsiélg?él on
are not limti nanPof the infornmatjon that can be contained in filter

i nformati on 4BYMPHESYJIRY [§ e $HPRHMEDS on 45 can include a part nunber that
conveys a variety of information. For exanple, each letter in the exanple

part nyovms] fPIGURES 8ahedafgharecdagrammvy réordsdrit@ionslof PalRs endiotodf or mat i on.
Table 1 beI ow rovides an exanpl e of .information conveyed by the part
nunber DR TSP URIST 887 SRR S ABRE 5 Letter |t or matson
Exanpl es A Connect ol ogy

[0016] FIGURE 5 is a diagrammatic representation showing a view of one embodiment of
a pump;

[0017] FIGURE 6 is a diagrammatic representation showing another view of one
embodiment of a pump;

[0018] FIGURE 7 is a diagrammatic representation of one embodiment of a filter and a

manifold;
[0019] FIGURE 8 is a diagrammatic representation of one embodiment of a filter;

[0020] FIGURE 9 is a diagrammatic representation of one embodiment of a valve
assembly;

[0021] FIGURE 10 is a diagrammatic representation of one embodiment of a pump and

connections;

[0022] FIGURE 11 is a diagrammatic representation of one embodiment of a system for
controlling operation of a pump;

[0023] FIGURE 12 s a flow chart illustrating of one embodiment of a method for affecting
the operation of a pump using a filter information tag;



a Design Style --Indicates the type of punp for which the filter is
designed. For IntelliGen Punp Filters: P=wi de body punp (IntelliGenl or
Intelli GanO2o2/u70M= I ntelli Gen3 or IntelliGen M ni PunmpcCh/uskemhoareel
Type- Type of Menbrane Used in Filter A =thin UPE U = thick UPE S =
asymmetri ¢ nyl onandUPEor ot her conbi natd on) M= PCM (chemcally nodified
UPE) N = nylon ¢ Retention Rating G = 0.2um

[0024] FIGURE 13 is a diagrammatic representation of one embodiment of a method for

optimizing priming of a pump;
[0025] FIGURE 14 is a flow chart illustrating one embodiment of a priming routine;
[0026] FIGURE 15 s a flow chart illustrating another embodiment of a priming routine;
[0027] FIGURE 16 is a flow chart illustrating yet another embodiment of a priming routine;
[0028] FIGURE 17 is a chart of the results of priming a multiple membrane filter;

[0029] FIGURE 18 is a diagrammatic representation of one embodiment of optimizing a
dispense cycle for a pump; and

[0030] FIGURE 19 is a diagrammatic representation of one embodiment of a software

architecture.



V=0.1umZ =0.05umY = 30nm X= 20nm T= 1 Om F = 5nm K= 3nm d
Ceneration-generation of filter 0=Vl 2=V2 e RFID R=RFID f Pl eat-Type of

Pl eat i ng Weedizos4®sl ter 0 = Standard M = M pl eat g Wher @COARRMG/05®6L0cat ed
0=0M K=Kar | ez E=EPDM R=0-ri ngl ess

DETAILED DESCRIPTION

[0031] The disclosure and the various features and advantageous details thereof are
explained more fully with reference to the non-limiting embodiments that are
illustrated in the accompanying drawings and detailed in the following description.
Descriptions of well known starting materials, processing techniques, components
and equipment are omitted so as not to unnecessarily obscure the disclosure in
detail. Skilled artisans should understand, however, that the detailed description
and the specific examples, while disclosing preferred embodiments, are given by
way of illustration only and not by way of limitation. Various substitutions,
modifications, additions or rearrangements within the scope of the underlying
inventive concept(s) will become apparent to those skilled in the art after reading
this disclosure.

[0032] FIGURE 1 is a diagrammatic representation of one embodiment of a portion of a
semiconductor manufacturing system 10 for dispensing fluid from a fluid reservoir
15 onto a wafer 17. System 10 can also include a pump controller 20 and pump
25. Pump controller 20 can be onboard pump 25 or connected to pump 25 via a
one or more communications links for communicating control signals, data or other
information. Pump controller 20 controls pump 25 to dispense fluid onto wafer 17.
System 10 can also include external valves such as a stop/suckback valve 27 that
can prevent dripping at the dispense nozzle.

[0033] Pump 25 may include a removabile filter 35 that has electronically readable filter
information tag 40 containing filter information 45. Filter information 45 can include
any information about filter 35 and other information that can be stored in an
electronically readable tag. A tag reader 50 is provided to read filter information 45
from filter information tag 40 and provide the information to pump controller 20, a

system management computer or other computer.

[0034] In one embodiment, filter information tag 40 can be an active or passive RFID tag
and tag reader 50 can be an RFID tag reader. In other embodiments, filter
information tag 40 can be a bar code or other optically readable code and tag
reader 50 can be a bar code scanner or other scanner capable of reading tag 40.

[0035] Examples of filter information 45 include, but are not limited to, part number, design
style, membrane type, retention rating, generation of the filter, configuration of the



h How Many Filters in a Box 1=1 per box 3=3 per box [0037] Using the
exanpl e of Table 1, the part nunber A2AT2RVMRL for an Inpact punp filter
woul d i nawoabve/tsas t he connectol ogy of the filter, thePCirlusesttios7odesi gned
for an IntelliGen Punp (Inmpact and Intelli Gen are trademarks of Entegris,
Inc. of Billerica, MA), the nembrane8s thin UPE, has a retention rating
of 1Oim the filter is a version 2 filter, the filter includes an RFID tag,
the filter menbrane has an Mpleat, the filter is O-ringless and there is
one filter pefiedemoliife, Ustnithodt @fatmﬂﬂﬁ@eé dbfice M, membrane thickness,

2012/ 054706PCT/ US2011/ 057061 - 10 - convey information i s provided by way
of exanpl e anmembrqr@rbthtemmtwafvpl%analtﬁxe fidlennendactyier gualsy infaimAabiorsor [ 0038
I'n operation, ohi |ﬁﬁ)rrm§fﬁ)rpalfhe%s§;9%‘?&h@%d§dété%l{ﬁ@ty%§ of }a&prf&améh i igAds
filter information 45 fromta conmmuni cat es ter 1 nformation
45 to punp coqdﬁsmﬂerieihe@@paw{ﬂzed&mer@threamcwt pt Bewdeane matetialin therftierei i on
45 or passes i hidihfior Aok (FRldcRBEP 1NideP %@M%bwgﬁé%ﬂkaﬁe\é%@m

(di scussed below). Punp controller 20 can agg tru es to lter information
fe

45 to det er ni MateRpEANGQr tirknass ! ihs ragrebrane emionAging 'f‘@'ﬁ%ﬂeﬁ yhe giemp
control I er 200CatichéY tHat cahnlbe r@%(/@cﬁ !Nﬁl'i‘ agartl%%PeﬁéuePlév by'hetnéhERABS FreyCl €

based on filter 1 nformation 45, control l'er” 20 é_lr ot her system

can al so use 9¢nerationjghths fitigr ingisa W@Wﬁfﬁ"r‘%ﬁ"tﬁr@ tisH seeonsh 'ré*r%toﬁ”teirons to

filter characg&forstionGs thd kel BQs@’PE‘TH’é bd?ﬁlgur%‘tlaiﬁ’oplﬁetflft@ th&hbrPe GRicdigAck a
variety of operational data for The information tracked b

pu
control | er 20weeiher the flillerds Qﬁﬁteéipgﬂleém%ﬁ’quleaé@gé?ﬁﬁmf wfera@iomegRICH] Bet o

controller 204&afih &Me Mahbramd iR %hphun%eﬁ%r&b(dd%l{ﬁ&s&@i‘hmbb%f t#9. Sone
nonlimting exanpl es of operational data |nclude pressure, paraneters

rel ated to valndidgpldiltasi the lohiimapensasisppetydhe manyrackpes i, of Higdiltateri ¢

pressure or OfBRbrfRl ATFRIRNRe (IBWGitiGied HRARLALIY the KilterldaR HRHAR viHielsHfes
t enperature sensors) This infornation can be used to determ ne whet her the

di spense i s/ wei® W'@ﬁ)@@f’%‘#'é%ﬁ@% Thefeviesiowhearemdetgfraiaed duinosham4actiigs
occurred or iy fRahdilibloR e TRE nidAordhSPRREpEN CPrBvides another measure of

the flow rates/pressure the filter can handle and still produce good dispenses. The
membrane bubble point can also be determined during manufacture for the
individual filter. The above examples are provided by way of explanation are not
limiting of the information that can be contained in filter information 45.

[0036] Filter information 45 can include a part number that conveys a variety of
information. For example, each letter in the example part number format
“Aabcdefgh” can convey a different piece of information. Table 1 below provides
an example of information conveyed by the part number:
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[ 0045] During operation of nmulti-stage punp 25, the valves of multi-stage
punp 25 are opened or closed to allow or restrict fluid flow to various
porti ons Wb 2masirost age punp 25. Accordi ng to one enbodiPEEAIS201I0EDE1 Val ves
can be pneumatically WO 2012/ 054706PCT/ US2011/ 057061 - 13 - actuated (i.e
gas driven) diaphragm val ves t hat opef‘loor cl ose dependi ng on whet her
pressure or a vacuumis asserted. Al or sone of the valves can also be

ot her types of valves. [0046] Milti-stage punp 25 can be controlled
according to &nay inffdnhabn %%?’Bw@éd B W& BFednlid/dhd Biter b ritfion khAbeed to

t hose described in United States Provisional Patent Application No.

60/ 741, 682 entQVEYRS N VST EMNARIS: METHOD FOR PRESSURE COVPENSATI ON I N A PUWVP"
by Inventors Cedrone et al., filed Decenber 2, 2005; United States Patent
Applic | D FLOW
CONTROL | R AN NS L T ELPARE SYSTE By oo e e et al

filed August HOrmabes4S e tag4Qand a%mmaﬂ@atesrihﬁf"tprmqm@snéﬁ leRYBBer 28
2008 Uni ted S atmip AHolsatd @Bcales HdA3imdiRn MNdrivkbest FENEFEM AND
METHOD FOR CORRECTI NG FOR PRESSURE ARl ATI ONS U by | nventors
Cedrone et al mformp]l%4%r\1,mgymgman@ggr@enwﬁegu dﬁ"&?@ tF%Q"@nt URlHI i cati on

No. 11/292, 55&rfaliértdoachn éﬁ@Tﬁ%wmtmmtﬁmsmﬁ%un%MrlanB’IREﬁSURE
by Inventors Gonnella et al., filed Decenber 2, 2005; United States Pat ent

Appl i cation N&.OPEIF8BUTPES- dWiditionaly, p@?@?@#%ﬂbzﬁ/@w-léﬁ“ﬁdﬁ? REPIPHORIING

CPERATI ON OF gyitbB dulig & BISBBALY &/cfetdaed ba fifkér idformatidnl 4 February 28, 2006;
United States Patent Application No. 11/602,508, entitled "SYSTEM AND

METHOD FOR.PRESSURE NSATI ON I N A PUVP" b tors. Cedrone et al.
filed NB%‘%SE urp 00'2'%%/?2 &HO hier sgsied) g@régls%g%hlfer,gﬂgr matigpidaiio Keyrelate

11/ 602, 449, dd drefhd dokektioStoEivie ME&I@I&% AND) lopBRtibRP UM ESRBER NG A
PUMP CCJ\FI'RCJ_L@];6 ) In\F/)SnItlors Cedggn ¥ dﬂﬁy ! ﬁ?ernwgo 2006, each

of which is f%QF%F W%P&M@&pﬁiﬂ“%ﬂ&a@w@é%@ dfhﬁwawatﬁeé@%%@vto one
embodi tmsn}g | r‘pump c§ﬁttﬁtﬁl@r maéf;h ||4’d£5|u§e£aany Gﬁéruﬁ&aﬁpérfﬁﬁflé%é@ﬁ&@@@t\/allaﬁlﬂt@ense t
segnent, fi n e-filtration s iltration segnent, ven
segnent, purgePy E‘?ﬁ%ﬂa’g{ﬂi‘wﬂ@fm@oﬁ Fag%%mmp Eﬁﬁ‘tf ?%eggré%d segnent ,
inlet valve lzimsirgrsasieand opetosd Agr vl él‘é@SLﬂ‘BVﬁarﬁ@teﬁs reldded fos) feed
st age di aphr ‘gm 160 to draw fluid into feed chanber 155. Once a sufficient

amount of  f | uYaVehARErRYaN, BIPLGr PeaItieh MRLPT SPEsds, Miyfiauic Rieseure 9501e" ¢l osed.

During the fibdrameters( sﬁ@@ﬁ@&ﬁmpér@l@ﬁb ﬁt@%nﬂﬂuﬁ@lu&&@te ePfuiceRAsSE R TRis
di aphragm 160, fo di.s I ace fluid fromfe &%glr 15 | sol ati on val ve 130

and barrier vAQBHAECAU e W&e&e{%mmvﬂwthqr BRONSPAHVERASIO8R filter 35

to di spense Cdil@rﬁéﬁ%é 8k cah%é'c&inb%ﬂeﬂ@kﬂé?eﬁe%%as&%@@ﬂréﬂ BidinrGal GiRfe dimAgdi ment
can be opened fi ée@%'len inthe "pre-filtration - 14 - segnent") to

al | ow pressur“ﬂ—iJe filter 35 and then barrier valve 135 opened to
allow fluid flow i nto di spense chanber 185. According to other enbodi nments,
bot h i gob41i OThe/@ber@tioh&Ddﬁadalbaébbl&élateaﬂwme]ﬂl@r mmﬂomp@eemaam éfieet f eed

punp noved to ild pressure on the ense |de i [ 0048]
Bur I ng t he f.?f%'%wr e e L o B el 5o 2 ST ATEN (o i te home
28/8 |6 g :) 0 28 eesegié, prehp dontoildred cahatesd Ricdvi surtisslof Railtemndo tﬁam;ie@atolnen No.

4, entit

STE F VA
DI SPENSE SYSTERNR © L9“'E8?gr°ai‘ gﬂ?é’mrg%gmaﬂt @u%ﬁ%@#"%&” 60‘&30‘ E9h| ted
St at es Pat ent idépfi} ivbathepa pbblcuI&fii’oﬁﬁﬁ‘lltb%proélﬂﬂddtﬂeﬁdr oSV EM ANDCcHpaed FOR A

VARI ABLE POS| Ti | SPE SYST by .Laver dj er e | . filed
Sept enber 30, OAG ,erﬁaP{ﬂW %E?Pé@? A9Rp S! W%Eé@%?'@&?%ﬁ??a’b*ﬁ?itled
" SYSTEM AND I\iEsEdCtDtrEaRoMamﬂlLEatbj%uE@SI|er|\GBthIr|fE§?ENSEIdeé‘EJrEMe if the
ere et Nove

Appl i cant Entegri l.nc. Inven or verd

P bon: S R A° el e s of SAesilGE. A k3 rorr aiarmbe e Stona

posi It| gln of ltMadaﬁbéﬁS&zlpwﬁmommm@n@?lm pmmg td bamerrginwsnttarsanbagrr@aheist
avai |l abl e vol une at .t he, di,spense pu or t | Spen ut Is ess
Than (b mad i8R Bonnins il G e ko She b R B Tl diebercismibst e The
home posi ti onrdsgltss eReoidinh mmt@mmﬁa@me ap@trammgaiha)rffnerort asoudi spense
cycle to reduge unused 25. Feed punp 150

| d
can sinilarlyoiERe %?Eﬁa%Fg'PSp Rk el tnd i GG RIEER, o ora Phat 1o

| ess than its maxi mum avail abl e vol une.



[ 0049] At the beginning of the vent segnent, isolation valve 130 is opened,
barrier valve 135 cl osed and vent valve 145 opened. In another enbodi nent,
barrier wibve12l8%706an renmai n open during the vent segneRCTAsdo1clos®el at the
end of the vent segnent. During this t| me, if barrier valve 135 is open,
the pressure can be understood by the eontroller because the pressure in

t he di spense chanber, which can be neasured by pressure sensor 112, wll be
affected by the pressure in filter 35. Feed-stage punp 150 applies pressure
to the bhstyd mngsemgﬁ pRichy BURIESurhp il £EinglS stdeQiialp GRRNELageal ve
145. Feed sta(g P can_be contr ol to cause venting to occur at a
predefined raf@u 'aﬁWQﬂ/\) F?Hj“l@ oExﬂr@Wig@FU”VétﬁgePPW@%'@h@el leyiesre O@td'tm”ieétt@ﬂw
thereby all ovgpg ﬁé)fnte?ﬁq%\ﬂlrl\%i%@&éﬂse(ﬁysfefm HREERRBH Intdiigen@ N di | T feed
punp is apneurralc st | ow reStriction can eplacedln
the vent fl uiey/StreANd g rETWE' %?@JWP% P2 s agigpiasymatis repegepaliyy can be
| ner eased VO, GHLARATAGRGT HEAALALOBIRB LS. M-tk iR/ 2ARAMdIS . Rieder 1O
maintain a "venting” set point pressSure, giving sofre control

ot herwi se un-¢ae® P@F'P@&O%ﬂ%éée%r@tﬁsﬂﬁp%ﬂﬁetSF?életpégloﬁrﬂﬂﬁg L@ﬁateﬁeemege
segment, i S0l RbhaRc¥PoHdnlfY8 dndl cRlRAELstabapbish 118! idin h¥id iy 1 1S open in
the vent segnent, I's closed, vent valve closed, purge val ve 140 opened
and inlet val RRISReEVe ek 351 SiiRrimeuniiasirorstiesspase Juidr dsruiperiod t he f 1 ui d
in dispense ciai&ankBatrb Qi Ridughthiti 8ok HURIDS RULGRg et é’)%ﬂi‘;ﬁ@ Duri ng
the static purge segnent, dispense punp 180 IS stopped, but purge val ve 140
remai ns open Nt ¥aMe i BudsSalaiopaiatveid, batrier walvee 3, prigeyaeriddeEniydivag t he
purge or statifs gy SfIeEGAEIA BRPektR sﬁ%}@ﬁdﬁtu&ﬂh@éaﬁmhﬁéﬂﬁél@&% punp 25
(e.qg., returned to the fluid source or discarde a or recycled to feed-stage
punp 150. DurPRES4REehesdy2 &g fetermines the preaguye offiuid ai@meal@?éwg@éﬂoe 130
and barrier Vﬂhé’ﬁre&éﬁe‘a@ferrﬂﬁ]ee%?'b?é’ssﬂ@sé?ﬂé&gﬁWc?én"nﬁa d<4Q tGhQﬂ?cﬁtrﬁeOsﬁe@at

f eed- stage punp 150 can reach anbient pressure of the source (e.

source bott| e9f the&@rwuwwm@s&eﬁeﬂbeem nEXananle gressynesenaers éiy! n be
closed at t hecdrgRAMYarsGHRdr-pidZBRR V4R eaoéchee%ééaeaf@@eneeenﬁemd.nautlet

val ve 147 opens and dis ense Iel {;F 180 {) les pressure to the f

di spense chanthepe masufappired ieMeialwefCGy g 1@?”’@%0}’ A@‘é’é@'”@&?mt roI s m)re
sl owly than dispsdiagni HEYadS6h presdur&tensal ¥ &2 %?c%&t?%e%ﬂ@é&@ fluldigt and
sone predetermned period of tine |later dispense notor 200 started. This
prevents di spReideorppeiymeBd YR AP pars inclige frditianal Rressyre senparst $ushiap pened
outlet valve dddq,MRERRYES veaB*HréssHFé?H%léoScﬁa!n#Be‘?13@%&%%@ benghrs pedse
nozzl e caused by the val ve opening, followed by forward fluid nmotion caused
by notor acti@®hersansefsher enbodi ments, outlet valve 147 can be opened and
di spense begun by di spense punp 180 sinultaneously. [0052] An additional
suckbaqlo£g9nestd stade P& AT dispdrre st@emb%nmoﬂlhydﬁph&ghﬁ?z gumeense

nozzle is renpved. ring the suckback segnent, outlet valve can cl ose

and a secondafd Forgl- s@ﬁge\w&?ﬁ cgﬁe‘%étaﬁ§@él'”lpof5§)ddﬁe%%’@§§59IJPH out of the

outlet nozzl eexaﬁ&ﬁl@ﬁrﬁ@&de\éfﬁ féed @h'érh@ér %'t&@ol%?fl&é% fe@%td@e%hreﬁ%ﬁ%é@ spense
nmot or 200 can be reversed to such f back into t he di_spense anber. The

suckback seg n@ﬁ?o‘ﬁ‘eW'HB” [eg\reRMPEK 1 %@ng'w'a@f&é%sa Ristan d%ﬁt Bovheedar er .

[0053] Ref erritage BiabRiabih 160, Elicdd¥erédv 1¥hhgd histipber RbRY it A8 S| dadkdcrel anpat i ¢
representation of val ve and di izfnse notor timngs for various segnents of

t he oper at i onCWPIGFP EICPPEGBOI AA° Buough il pgarer Oﬁeﬁe}ecg@a%ﬁ@é@paﬁt'égshom
in FI GURES 4Acfargy Mén2Rd dofp4d %@B@E/e\ﬁﬁ%l]#%m@lwone@mbo%érﬂ fé@&' er al

val ves are shown as_cl osing sinultaneously duri n rrent chang t he
cl osi ng of va'W@éQ%FPtB@Stal%H‘%I'“ b‘ﬁ'ﬂl@taé%d?%d %%f mysmnlﬁt $eMiPs) to

reduce pressus@uspl b%enf@éta?éémbelﬁotéﬁﬁé@ﬁ& blvap wem) candinidfgmcriaeEent
i solation valve 130 can be closed shortl éﬁ efore vent valve 145. It shoul d

be noted, howdiSRENSeSORABPEN L8 HSARNPR)Slaea AiapBragm 19% adisten V24 iadgrd
enbodi nent s Aleliv tiogald & dissEnsemadto00d. NBisS@BERRGS: 200 cAPRirRe Id-Rr seRsly

t oget her (eg the fill/dispense stages can be erformed at the sane tine,
in which case! BOPFPUIRE thiRagded AHi et Eerlangrnder e NHPen in the
di spense/fill segnment). It should be further noted that specific segnents

do not [bauz ti dﬂﬁaerreermtr@@hté ,QsecEaade ¢wh@d dikpénsestage! 1.0 dahencnwegﬁh@md
static purge se cycle. Sinmla t he vent

t be per o ver
Segnent 'y ioPohe R e ar T aes hGrRas i RERE AN can be
put together in speC|f|c cycles (e.g., a vent cycle that involves multiple
segnents) and the cycles put together into a |larger cycle.



[ 0054] The opening and closing of various val ves can cause pressure spikes
inthe fluid within nmulti-stage punp 25. Because outlet valve 147 is cl osed
during t Wwo0etG5¢70pur ge segnent, cl osing of purge val verta@Sasi1obmeend of
the static purge segnent, for exanple, can cause a pressure increase in

di spense chanber 185. This can occur - B%cause each val ve may displace a

smal | volune of fluid when it closes. Mre particularly, in many cases
before a fluid is dispensed fromchanber 185 a purge cycle and/or a static
purge cycle is,Hses 6t9erWn% "?Ebrfe éia?rfﬁléibisaoﬁlﬂﬁlest S5Ephes udiRe afdﬂe%gﬁéall90
prevent sputtering or other rturbations in e dispense of the fluid from
mul ti-stage p@yatogpump ferbe toe 3 Hsiappey WP@@"V@?@N@raU%MI@FS pur ge

val ve 140 cl og&gribsy mrtﬂﬁredtsqatés%tem ﬁB&l&%ﬁorPNé‘”ﬂ%Sﬂ&% it gnayat i on for
the start of the dispens e val ve | oses it forces a vol une of
QR@@%BQN

extra fluid (GPPTECLHERS PWFHUGdABBA%TU&bmeWJP@eZa%rW 140)
nto di spenseqClpi®rddpa, 25t b8ddUTPaEANES 10001 ERRRaly T esSur &

of the fluid in dispense chanber 185 above the baseline pressure intended

for the di sped¥¥. whichligherepy tully ngpepossted by reipresse hererabldipeisernt meerelat ne)
may cause progdiRdtges tHhwavelBRRAIAS N LhaRags f tﬁét the Wy Grauik\GisiBigRcPlRbeNs ar e
exacerbated in Iow pressure applications, as the preSsure |ncrease caused
by the cl osi n@/srﬁmﬁmcb@I@eaar@eehmmt%rh%ebxeregwea@ spagseadaneteniial lepks he

basel i ne presgufgodesi rh@lhls?agfeq{unﬁﬂﬁr%ﬁgﬁﬁoto[soiﬂ%}h tW@rfé‘eQSQ%?é g @dbhahsebecause

of t he pressure increase t hat occu ue to the closi ng &Jﬁge val ve 140
"spitting" YRIe R RIOYADIN Ynitedftates Patenbhpplisations YenkidoQ: itled

undesr rabl e figuahry AR RS TABY P@RW PQMP' ng'l-’i hED‘éJ@H?«‘FI@ﬁ'M FAC$ORNSE Segment

if WD 2012/ 054706PCT/ US2011/ 0570 - - the pressure is not reduced.

Addi ti onal | y, ingentensi Gedspneselidl, é"Q%HQ\@&@?rﬁﬁyQQ%t apd Upitaeseiaias Raieitng

operation of NH:Bfb!ano‘htI@&QM%E%%MEI&?%EW@@SAN@SN@?EWSQR Hiey cause
variations in the amount of fluid di spensed, or other characteristics of

t he di spense, W%@qu@é%s@i W@@P@&Qﬁ’é@%@g’k‘ré'rﬂ@wwrfe@@%m’l'% fins in the

di spense nmay jpdlebpiuily FREBBrAG b fli&8R& hétewal er scrap and rework of wafers.
Vari ous enbodi nents account for the pressure increase due to various valve

closings wiithin the sistem to achieve a desirable starting pressure for the
begi nnilReftds Ferd 'Bp@b Féé”%@'@ﬁ%ﬁ@ meteceifheany ke any s4table MePtRe APCHIWEIGr es and

ot her differepeesmboyifar, B%Bé‘rﬁsefrh@tm §U@E®Pérﬁ1aﬁ¥ﬁttrﬂagr’€éf Sphérrvhdls Mbtapst any
basel i ne pressure to be ac hi eved i n di spense chanber 185 before a dispense.

[0056] 1 n onel BMpdI nEift PMEY easncen srntroted @h%ﬁmtélé'%’raeﬁ@ﬁﬁﬁoirﬁ&s@a)ses to the
fluid in di sp@tnemqu@atbﬁ.enﬂeﬁfcor%rr POCHR offerty Sg&%gﬁorﬁmr&onﬁbrspense

not or 200 may be reversed to back out |s on a predeterm ned di stance
t o conpensat eKTu iBie it és@%oé299}&%@”%élﬂ‘@@%‘dwu'?ﬁ@gélp&m@ fa barri er

val ve 135, pugaﬁrarabu@rp%ﬁtrarw@@ ﬁ%ho%hﬁFl@@HEQ?SPWMQOGTEé/n LAH&e a
pressure increase in dispense chanber 185. [0057] Thus, enbodi pents
descri bed her @P'H%%W%Peé (®r@hs ?r“”%ﬂ'&%@t?fé{r?ﬁsk'ﬂp@ ﬁ”@é’ﬁf If%r repltinge F?&HE@ang

charact eri sti gidisgdnsé HHRS D8I J3ditibA! TRE BSS B £pddifitht deakbidives dtcaraid aRense
chanber before a di spense segnent, potentlall damagi ng pressure spi kes can

be avoi ded orreﬁﬁﬁtﬁB'ﬁt@atro'W%Wso gfston s W f“'CEt'%?gj’é 'PaRYREREl so enpl oy

ot her punp copbbalabRRGAREI SVEBfIAA thovamehtstin Eilsg&%etcﬁhah%pw&dp&ee%;ﬂé erious
effects of pressure on.a process fluid. [005 is a diagrammtic

repr esent at i oYSitd 2gARO WmenForenvhish %‘GWH'@EIO ﬁﬁ@reﬁﬁoamiﬁﬁ‘ﬁﬁ'v%%o%%%%oo and

a mani fol d 32f.th&OHP, &% Mrblé“t@'éé@@ra@el;ﬂin%ﬁ@tﬂé@o BhPedntdPat bhatiegbed sASt
partially defines the fill chanb gense chanber and portjons of flow

passages deschoi#ien: éib%%t'qrha@WMﬁéf‘l”Jh WPy veleciyes u'tlz"tt'er%ﬁerr@éatwr‘ock 305,

according to p&aRl MBRPETHBAN als6 BB abaweutmlatsaédobebhﬂﬁ& of shBlidklsdBhdtb@d PTFE
or other materi al Because these materials do not react with or are

mini mal 1y readfl the fogd PHTRRASN BFlYER dd10Mme fensor pprdicaie when thedsed Reers il s
al lows flow pgssagepodiivh. punp chanbers to be machined directly into
di spense bl ock 305 with a m ni mum of additional hardware. WO

2012 4 P 2011 7061
012/ 0? (;495? l/JI‘H]Sg c?perétl%?r 0 Ersnultl -stage pump 25, the valves of multi-stage pump 25 are

opened or closed to allow or restrict fluid flow to various portions of multi-stage
pump 25. According to one embodiment, these valves can be pneumatically



- 18 - [0059] Dispense block 305 can include various external inlets and
outlets including, for exanple, inlet 310 through which the fluid is

recei ved woadot/spmase outl et 315 t hrough which fluid isPdirasensssroduri ng

t he di spense segnment. Dispense bl ock 305, in the exanple of FIGURE 5, does
not include an external purge outlet'é%'purged fluid can be routed back to
the feed chanber. In other enbodi nents, however, fluid can be purged
externally. [0060] A valve plate 320 can work in cooperation with di spense
bl ock 305 o LQEALEQME g Rlén) Qf.aahfﬂsgm%wgssth‘afomc?o%eo%enam@eﬁ' ment of a
valve plate is illustrated in Figure low. In her enbodi nents, sone or
al | of the vavjeiBeciaspee exa é@%lm isjage@rigd- A\lcesemezdt theyalvasdss aéﬁfbl?féctl on
for various c&ﬁpgg§§;§\%negunp 25, including feed notor 175 and di spense
not or 200. Cover 2 can al so provide protection for pistons, punp

controller 20, fluid lines, pneumatic |lines and other conponents. [0062] A
mani f ol (804625 M%Vﬁt%‘)l&f’%%ﬁ%?? eentralied Apgarding t5a viiiaty gt copdobsgherSinect t o

nmani fol d 325 .Héma.ag%mn%ﬂmﬁ.@éats B RRE I8 ih Uil BRles mmsrb%l patghit ed to
the filter connections described in United States Provisional Patent

Appl i cati on NOPPligaticruMo. 6@9?741&% qntitled "R BEANEISET BRIPRER RRESPYRENG AND

ASSEMBLY THE%@EAPEtnsAmqu« PGW 86ventdrk @éd%@@mermé’d Dé’&QﬂE’oer@nd Uni t ed
St at es Pat ent %ﬁwllcatlon ) 513, entitled ' ESS LOW PROFI LE

FI TTI NGS AND # UN@%%@M&EEI Aqwcatwoé\‘ﬁ dﬂfﬁgﬁaﬁéﬁt'eo‘f §|Y§J ENSVANBer 20,
2006 now i SSUIQIETF‘I%)D_@F@RtFLNQD Flcﬁ/%cwﬂq@[llrwnﬂwﬁkﬁm@l@ﬂ\?ummm\% her eby

fully incorporated bg reference herein, Flow p sg es in_manifold 325 can
y

connect i nt erRAPl §MoPy Bwesiorablagkeds .| fdi%" ﬁH@‘ésédés , B jrsHe@ apPatart 305.

Mani fol d 325 gany, Mﬁh&@'éh @etobeﬁ@arz@bgmrﬁ@a S’t@t@gﬂate'i@AbblﬁiatlbﬁNBOS' tioned to
read a filter |nfor 063 ccordln% to one

enbodi ment, ah!/6%R; iy eﬁ@%ﬁ‘df ﬁgfr%T&%ﬁ@Hé\éEBh*QPk'l% FEINGFERUI d
conmuni cat i onpRESBURE Wmmfrléﬁé UBINEBR Mt oR S&ﬁnaaﬂor@rcéwédeeét aB4ied r om

mani fold 325 can be in fluid comunication with an inlet 345 on di spense

bl ock 305 to Ueyskar£0a29q6sWnpied ﬁtaﬁ%%PatFmtt@p"eaﬁloed\'ﬂaé&{Z'@a 508 eRtitic ol d 325.
I'n the enbodi myyTEMA ANDGWRFHDD F@H'd@“ﬂR@Z@EﬁLﬂJIUIEREQSUREVEan@H%Pset 350

that can be in fluid conmunication an external vent valve. Mnifold

325 and the pHApelaichabdiigd Begpnigs 2 %Q,Qiaél)é“t%%ﬁwé%sc Pyrat Apiicaliod B0 to al | ow

integrated tag/neadss officl @S%?EMVAN@MB’H-M 'F@FI MUMT@RNGI@PM@MI ler.
WO 2012/054706PCT/U82011/057061 - 19 - can al so include

inlet 365 andObut PEM S?E)'ri"l"?mor%@ﬁ”'&%lﬁr?é@{ ft'?fl E%Hﬁ%z'énao% epied stadsur ces.

According to paenﬁAmeatmwo 13%0@®dsvgntmealsvgtmmm mwwm pressure
can be used to o ari ous y val ve plate 320.

FIGURE 6 ill UEBﬁgﬁyBﬁfﬁQMPﬁuN%Ti@Ndw FHM%H&'@’@HW&@P@W@‘*@?B f¢8d vari ous

conmmuni cat i onRoldnites %nﬂomaﬁd Unfren8eedd F@étént&?p‘fpnca%ﬁmin MB0D 349 Ehtitled
enbodi ment, can be configured so that p an_hook into_existing
@Q% '?OﬁéNEEB

el ectrical tr J@(%Y?B'?Mﬁu HC[Q)%@‘%'P [P FQS}MVMP
represent at i ogONTRINE ERTRY MHVERrs CEdiohk €A, JiedovsRederdo t BopREAdHAIfd 325.

Mani fol d 325 can include a quick change nmechanismfor filters to allow
filters to bew@ﬁgﬁfy'%'ﬁﬁ?f@e'ia&? Yo ek eNGERRI®A- f r om mani fol d 325. Any qui ck
change mechani sm or ot her nmechani sm known or devel oped in the art for

connectjpouy]a Addokdihg &BorteOerﬁmuuﬁ@htdmaRﬁst@ge pemebheamingRide @vagey sdgmdrer 35 to
t he punp can $e used. One rrbodl nmen % connectlgn mechanismfor a filter

i s described FFPSET SPAMERt Af)?ﬂri‘%rﬁre ratip s YBPHSHIRP N 8GRI EAEMon No.
2009/ 059324) , sdgneat, dNeyeesdapiiens and 88 peiei sebent. (DRinNgahe fsedSegmek ikt ngs”
by Tow e et al m@;ch Cl%%FBW£{ r|t to Upyted States Praqvisiona

Appl i cation NAV&HIDESPE CER S8 MYEIPIR? MeYasyeign P dPed a9y

r ef gr encebhgraﬁaﬂﬂa gmorcoas dfaﬁbmgd {m@ieea@nama@dmbe C%ncfe@ﬁﬁfﬁlergl‘arrmﬂs ubietsuch

as described jn, Uni es Pa e epar ati on
vodul o to N ek BESsed et 18R, nkbians ToSsGseqn o dh e RGBT ful 'y

i ncor|oolraéI ed @egmvﬁﬁﬁeé%m@gbgumpnsgmeﬁé%sg%@ @ap%rﬁgﬂhomof’@'{splaf:b}ﬂbﬂr 35t

can include a_bo n can be 0 accommodat e

SR tor Car treadeediTaea 408 g PRl Kave kgt SAREENR I s RBOH © A qui ok

?hfi{lge rre]g:hanalibm ﬂlfcg ﬂSBﬂUV\{ deiJﬁﬁ(Zjlﬁ?r 350 di dﬁn%ﬁgé cﬁ&nb@rfﬂ%slsblagd%}@(ialté%é %cjﬁag | %U e
ilter information tag attached to or, enbe in er

8 11T ust r at conhENGBRIGRTHOTe 4che ST (Gg7 LR PRI AEaY out | ot
port 389, vent port 390 and inlet port 392 that are sized and shaped to

conpl enent ports on manifold 325. 0O-rings can be disposed in outlet port

389, vent port 390 and inlet port 392 to prevent |eaks. Head 387 can be

shaped and sized to allow insertion into a quick change out device of a
punp. For ease of |nstallat|on head 387 can |nclude a handle portlon 395

o r a o v S D T



WO 2012/ 054706PCT/ US2011/ 057061 - 20 - device can be placed on filter 35.
The identification device can include manufacturer information about the
filter (twpeonfostiobter, retention rating, protocol for Ppamnise@obm®efilter
(by way of exanple, but not limtation, recipe variables, paraneters,
equations, curves for operations usi n(},] the filter), primng/filling
sequence for the filter pressure drop characteristics, flowrate, pore size
or other information). Wile filter information tag 40 is illustrated as

attached to té"l%n%r@ztd)éllow pre&urd® bdildlif ﬁl‘ier'S’Bfé?brfﬁérﬁ %né%hﬂ& s

coupled to filter 35 1n other manners. For exanple, ter information tag
40 can be pr evqllipyiflujdfloy intedisranse ¢hagoerotds cﬁf?C@ﬂd'r@dWOtf%@n&OdW@dﬁﬁ 387. In

ot her enbodi Nk %oleftubhfvsl’i/eh @6 %H%irféPvélé‘&ﬁ@c&rﬁBe BeriBfdRE e gifser | al
that forns head 387 bow or can be otherw se coupled to filter 35.
[ 0068] FI GJREanVﬁ?C%thbUdﬂﬁgqsﬁﬁmﬁ the dispeesaesidapl 16 fiber- one enbodi ment of a
val ve assenbly conprising di spense block 305 and valve plate 320 to forma

val ve 486us] Vabur%gqhatr.ﬁraaaﬁs@gaﬁernr&y;sé#@e%u#@l 1\6@ d&ﬂlb‘é' dsudrRto s 1Soreé em of
val ves |ncI Udlq?% one or nore of 1 nlet valve i sol at1on val ve 130,

barrier val vePoSENads %ﬁmg@o\/aMﬂéeq@tﬁte%%@dvsmnabPatsnw@'@a%@adﬂ%ent each

valve is at |@@l§§0 9@4 telnﬁﬂléovwgtrwmgdwmm@ovmm VARMKBLBAG0/mEd i S a
di aphragm val ve ene or cl osed defpendl ng on whet her

pressure or va@§bTrpNsD'§BENS§dSY% Mebléb?‘feé@ﬁr@nm?ﬁg led Mpreralen23 A0 her
enbodi ment's, gRiERy S&Etésﬁ%té’rﬁ'AY)@ﬁ?chBb{ NR€e 1 %G@ﬁﬁ@-lenﬁlﬂ’ecmmAthCk 305,

arranged in additional valve AQB or ot p vi ded. [0069]
According to ¥kd HOBARRMAR! lsﬁn@@MFoPO%F'@M %'ISP EI§Y§-5[I:°MV\P¥2hed bet ween
val ve plate SRRcnisrodbenaarsBbiomkod®h 20os! P hapdicanys Rems of the
various val ves, _Accor nt mater 305 can be a sheet of

odi e
PTFE or ot her P@T@@%’Pé/of’rai%% ieai'“edv§|Y§5 EM AN “é%ﬁ*@@rFr%R YATABIE SOME 410

i nto which nap@S!ﬁbN@éPEmmgrEmchbpn&rﬁEnfb@ﬂsaﬁé)%uw&ntoryal ve seat
410 has a shape tg which material 405 can contour Wi t hout |l eavi ng dead

space. An 0- r#%vgr%q_@ & &h fiid HP%&%@H%O%%HHMI“&'? Aty BGlRY MOYTPaR the
edge of each nNadrdfee, G oM Additichadt tﬁl@dl%&%@%ﬁ%p‘lﬁntﬁéea Mé’ehthﬁ] tﬁbtgfnﬁéssthée

di spense bl ock side or 0-rinhgs can be disposed on both uid can
flowinto andgrsateswva\)ahﬂwoum %tmeb@famspmuaﬂprfpbweﬁ&@@a@%cm byhig 19830, FI ow

passages 425 @af tHe3AakimitinPavabRE SeluRtthat tRE dispendtasitisicqUld BR%ideetthe[ 0070]
According to one enmhodi nent, valve plate 320 can be confjgured to reduce

t he hol d-up vegraereogon i selpgleg based PrvaERUS RAATIRHETS/AF NSIiIPRESHEER © vacuum
WO 2012/ 05470@8@3 MR HoRBIDRlumE bf muftlléﬂﬁéé@rﬁ&% FE&SIHGRD Y §G Uakn

requi renents and reduce stress on the val ve diap hragfm Exanpl e val ve

confi gur at i on¥MiRdy RRROKIHER alf}?”l%ﬂqsét?”é'ﬂaétpé%v'q%ﬁ% yRIupg at (‘%'??%Waﬂld)ts

11/ 602, 464 engikiheéh avSTEVoNR. METHOD FOR A PUMP W TH REDUCED FORM FACTOR!
by i nventors Cedrone et al, filed Novenmber 20, 2006; and United States

Pat ent |.i cat No.. 12 8,325 entitl MVETHOD AND SYSTEM FOR HI GH

vI scosl &&P t‘*s%ﬂw@ap&%@v H?W”ét'soj?“onf‘iaivédwﬁ’d? gPaned. BYHS: VAl ch are

hereby fully 135:@6watdaﬁénbVaW@ﬂﬁ epeiRdh el @mmhémﬂtidduﬁv/@rhtmarﬂbratawé% can
i ncl ude a val ve control et 435 for each val ve %%gr%é ressure or
vacuum to thecacrbrreF@gb%??dicg}r’d'”al Yﬁ"é@ﬁg’B?”tﬁé‘F’t‘i'%ﬁ bt ;S YW By the

sel ective appéegh&trit ODufhg PSB! liftbPlierMARBUBStOopdIE thd\br@(&ﬁrcla bﬁﬁi?e |
| ow Tro I nl et

correspondi ng v ves ar eg3 nd cl gsed so tha rdgsu
425 to out | ot unHgtped Pllerdontelr BRcanse iR Bresaue 4t theictispeas o RATR SN RR Nt
the applicatiedh I8 mRASFSY bF pRissMBEEHSBICIAR, Wil DeglebRbay thy pressirt e fited val ve
440 that ei th&é‘ Ig%%p val ve ﬁg&trol suppl {ﬁﬁl He 445 to (Pressur% froma
pressure sour RIS BB PP ABRes RY fliuid to Eagnove air bubbles from

filter 35 through open vent valve 145. Feed-stage pump 150 can be controlled to

cause venting to occur at a predefined rate, allowing for longer vent times and

lower vent rates, thereby allowing for accurate control of the amount of vent waste.

If feed pump is a pneumatic style pump, a fluid flow restriction can be placed in the

vent fluid path, and the pneumatic pressure applied to feed pump can be increased



[0072] FIGURE 10 is a diagrammatic representation of one enbodi ment of punp
25 and connections to other conmponents. In the enbodi nent of FlIGURE 10,
punp 25 iwolotes4mwa on-board punp controller that can beCtarse@ais®et o punp
track 460. Punp track 460 can all ow rrultlple punps to be set up in a
conpact space and can provide connecti®ns for /0O si gnal s (represented at
465), serial communications (represented at 470) and el ectrical connections
(represented at 475). Track 460 can al so provide pneunatic connectl ons for
pr essur e/ vacupBaeel t HREMoENEIOS GokMy 88t ddRRTESER efliRf AR - [0073]
The inlet of punp 25 can be connected l'urd supply, "such as re5|st
bottl e or ot hedtP] ¢fian dhgipise %conme&e%mew of punp 25 can be connected to
a stop and suckback val ve between the outlet of punp 25 and the wafer. Punp

25 can DM]Uth th@b@%lﬂﬁlh fth%ﬁu?@é‘@égnﬁérﬁ'u%l&%%%‘@@ﬁs CloS&y, %’éﬁ‘l@r@glv@t 495)
between mani f ot her portions of punp Addi tionally, 25

can incl ude e]%reﬂfr”i 'éape%tﬁ‘ﬂh%&?”téﬁgméﬂbtﬁ'%%ﬁﬁ% é‘%ﬂtdﬁlvﬂgﬁ Clogechertiroa ‘f‘ﬁévec ag

reader of man{mbsbnddandMlettVakePWBR) f@ﬁ@érglsbgﬁse%un%ll‘@" J@dll@§bl‘é&§b@%0f punp
25. WD 2012/ 054706PCT/ US2011/ 05706 - or connected 't

25
or more commuPEHIc BASPERSAEAMAeT dBAAIATE A PHEDIESHYPHIN RUGMANE Mt a or
ot her i nf of a4y 1nBWEc R Rl ARpeAts Bemb TBb RIEIRA, B ifyovihaar d_PCB

board, rem)te controller or in other suitable manner. Additi onal ly, the
functional i t y14H¥ repiains QRSAttP 6PMtise I vert Riry Anyiexpessylwd@mavedderinaifieonboar d

control l'er ang,gaet hafic ﬁ@r@brs@bﬂn@ﬁts cEQQ@%uté@@@Fcﬂ'nﬁlﬂtl tsl%g@ amerﬁsq%gmnt punp

controller 20 can include a conputer readable nedium5

Fl ash nenory, "egppeciathaiieg, SOH'é’ﬁr?éfjlséa@PfiX/%r rgeyciHafe’bHage EPmPéégabl e

medi um) cont appinptha réfdy sebweaﬂnmel valv@atzvsuebna%wvaﬁ&b mr arﬁ?d)l'S'érFl@ﬂ Vdirgrdshe
operation of rrul t1-stage punp 2 &rocessor ASI C, Rl SC,

DSP or ot her 3@8@“&9&\@)’@@ Heoﬁeﬁ'@rth%ttf?%?ag@ﬁéméﬁéﬂ'&% Tefchy

processor is &rh&eﬁﬁ@?é&dré‘éit’hé@@ﬂké d. 5{5%?&502%@6’% Jo@c&utngt?&Btr{eTexas
| nstruments is Dal |'as, TX based cong %ﬁ?‘éll n anot her enbodi nent

i nstructions @DHORAiMeERS. #hibreauAe E8 feihe reayeemshll |y, punp

controller 20 can include a variety of conputer conponents known in the art

i ncl Ud'[O@BﬁddDDmrﬁ{:{ﬁe diBpRASS SYnFent,BRABS Vabte 14Mdin %ﬁ@%ﬂlsp@h@pﬂ)lﬁﬁp qie(yl ces,
peripheral s o er conputer nent s not shown for

sinplicity. 6% PikSSeE t%ithq fﬁﬁcg't”f g6 %Wral%oﬁeﬁﬁlﬂﬁ? %'ﬂ Y%Yq 720 to

conmuni cat e sméy fdact RAdortrbRIm&e RN Pandripahsd ;&Jﬂﬁﬂ) 380, Cbu'ﬂ@ﬁ@ilv% 1472danase Or
ot her conponents agd recei ve da a/5| nal s fr'(z_ sors reader 50,
e S B e

control l ers ofP IFSt @BHSEME R %rn‘ﬂi?%e”sﬁ oMt rol ler 20
can send si gnahged. onﬁ.egﬁbve%@rspbﬁée b@ﬁe15@%Rﬁ)l%hbn8d|umﬁmﬁgh@g€wa|@00 (see

FI GURE 2), sol enoi ds ontrol sol enojd val ve (see FI and

to
ot her conpone?ﬁeé‘egfouﬂ%lt R’?S 47plfRseeshtt 6I9r‘°e‘fe”§()ﬂ%ﬁ‘°§'€ﬂé’lpdlﬂ‘°e SPYHS s to

directly cont figdzleCeupemBtrie @nvecmn@\gnen@hw By BRa4E flultBhofdrecdudb&bpr et ed by
val ve, notor or other controII to operate cq oneEts of cg%nc;sp@% Punp

control | er 20MRiPHagIUY, Ip Qther ¢& 8 iq1e5E 8|"t|‘?i|"6'i"?dl4 SPYREIO8CHE such

as pressure S@é‘@mrby](ﬂ.ébe(qg@guﬂﬁbQ@R@rﬁ)ltan@@g;ly’ eader 50 and ot her corrponents
of punp 25. Interfaces 70 can include analog and digital interfaces as

ded th dit I t bet t 70 d
T eocedBfbas "R GadiPonal SudBet s ien ERRBE RSN el WRE B R B  ar'e
fIITL tgrs a{ld Odlhﬁénsélr?laﬂllallsprfeﬁ%gé@l Dlnmgamﬂe@memaek sb@:ﬁér?t] odxlgetoald% mg7 ten one t
e odl nen CO ro r can al so i ncl ude nterr ace, nnec
To o pur ranClis & & SSeonghn Tob b HeuiBRa L Ued e e eyt 0
conneCL t\?\o azmﬁtevxgoi%e(()gpl\al%{?atgglgewetvalv¢ne?e@srenglewxppé«uar?idia@{ednserrmﬁor .
net wor , Vi ce WOr or oO er
e nor k. knone QTR a0 10 S LAtk o foisnense cheRger. pifts koo

comuni cat i onsednidtk helfs ptdveni drippirigest @xcassriit @to & wisfecr i bed | n United
States Pr ovi SI onal Patent Application No. 60/741, 657, entitl ed I /O

o S 00d00sat, ey Ty SRR 2 i Yoire o uEnn SPBrun 8t pglesafi T 66 ™"

vaIve and dispense motor timings for various segments of the operation of multi-
stage pump 25 of FIGURE 2. Other sequences are shown in FIGURES 4A-G.



"I/ O SYSTEMS, METHODS AND DEVI CES FOR | NTERFACI NG A PUMP CONTROLLER, " by
Cedrone et al., filed Novenber 20, 2006, which are hereby fully

i ncor por aveaotyosumber ence herein, can be used to connectCparspoicostosdl | er 20
to a variety of interfaces and manufacturing tools. [0078] Punp controller
20 can connect to a punp nmanagenent s§/§t em 85 that can provide instructions
to punp controller 20 on the operation of punp 25. Punp nanagenent system
85 can be a conputer or network of conputers that connect to punp

control I er 20Wthﬂe BeRyAdads %F@Q%@vnréicél&%g Qhuﬁérh%rusfy%fuﬂﬁ drRéhtt 0 punp

controll er 20. Punp managenent system 85 can al so col operational data

from punp con@fradﬂgﬁ%rtthlos'P@ﬁbvﬁ?ﬁ%@@r’@ﬁtm%@lgém %@rb@rg ctﬂ@rf@tﬂtsewﬂ%‘rmotl pl e
PUTDS. 110 I OVicB0E Bkl LBRE: CPA S BincA SoHleh 1101 Sh Mo N0 10 one

enbodi nent, punp managenent system 8 an maintain a data repository 90 of

operational daflatigyvag l%b@@zpq ¢lesadsshetiivifaforgiveplvahe. 145atbshosfsdes raleg can
be a databasepofdief o?rYe?tv%N/bQihu@&sh?a!'n Btz ANaBSusSYRb&Iehi80 AdbitibRally,
operation, punp controller 20 can receive filter information 45 fromtag
reader 50. PusRyYetadAt thelseaments cagmededetmed ioﬁgfthleb@cg otns fidispenseergese
information 45,5, &ﬁirt%@ﬂ‘aﬂﬁ]evé‘&ﬁ{enﬁﬁe Sl whféWctaQe B&ﬁrtﬁé RlR ARy ogﬂ_bt vAgESr di ”QAS

to one enbodi nent, punp controller 20 can ap ﬁ rules to i nformation 45
one exanpl e, GAINRE eRANIA i1 dippensedif seapamar b SNeHIG berditriheh natsd thint spegitiay

i nformation 95dnQrileliensinie WSk r@aeawa fep@mtcﬂydbh¢:opaimnp|§>&h@?urg@f ar@xanpl e,
but not limtation, this can include conparing a part_nunb 0 an expected
part nunber t%iaﬁre@@gﬁﬁe@nemtsm?ywpe@erf@r@m@mwlee ipilydy, theetenhv t h punp
25. Additi Onaf’ségYneritfnaE/hw%t bé b&r%rMe%J @ﬁﬁﬂﬂkﬁb“\ﬁorem&i@% EQédwéHts é&h 6an
determ ne how to operate punp base n filter information 45. | n anot her
enbodi nent, QH%OQ%WW@PH)%""CZUC@%‘? geAdent eyclerthatinlvasimyiola segmepshp
managenent sy%@ﬂﬁb%@c@gguﬂ%@hm%gﬁg@&céﬂ@em 85 can apply rules to
determ ne whether of how to operate punp

2012/ 054706PCT/ US2011/ 057061 - 24 - one enbodi nent, punp control I er 20 can
store i[RP%H maT|%WQJ‘H‘Q‘%Wl%'%?ft‘@EBP%YalY‘?SI QaércaUF%PreéﬁlﬁﬁﬁPé‘es BUIRE bt rol 1 er

20 can store Witk ﬂfultl é‘tﬁgé Bahp 2B, BechliBulief VdbeeT47i8 chis8d adringthersiki on 95.
[0081] Punp control can al so store operational data 97 and correl ate

t he operati on@!rgﬁé?@“@ﬁ ¢lesing pt RO MRINP AP Re £8d of e ABicHM IR RIMANYent

punp control | B eddnsiancadn@iaBé o pPRelAt ih§ease MalisheRde ERarMbETD sBBRNAGIHRNT
system 85 and purrB managenent system 85 can correlate the operatl onal data

97 to filter P46 %ﬁuﬁﬁ)ﬁagervaWQ)@‘@ZF'SRl@&P@sﬁ”&a"d‘fO'Lt”P\%Odeé’r‘é('ﬂ?rb'ﬁﬁps%ﬁata ver sus

various filtegorhsHrich@lyl mirhasy &aBs Befoks2duiiGs bigpériselifiopl tnamiRelass at he
rules for determ ni ng whether .and how to operate punp 25. For exanple, punp

control | er 20PYfES CY‘H‘? angipY § siafipPyrog el ds %fif@HOtpHéﬁe 3" from Cispepsa Fhagiber
particul ar payds iAo bfeveﬁps%ttambeor diherPeRirdatioms htihé SisPéfef eiceflid hat

filters havi nfg t he acceptable part nunber and a first range of nenbrane
bubbl e poi nt sTBSH- é@%ﬁ“@@cﬁ? (ﬂté&%ﬂ%‘bo“éﬁ%ﬁ'ia%@“r%&ﬁfc'ﬁ HPNSGVET, iR t he

sane part numfVe Mmclése%ﬂﬁ@%rﬁcﬂ%d@beﬁ@”@?famr H’S@W;ﬁe@&hfﬁrﬁfcf%@tér?d in

an increased nunber of bad di spense coatings unp controller 20 or

punp managene?ting flspenes B\ ROkt 444 ﬁ'@s‘?ﬁﬁ @@%L?CYP"’E"H%P“ iR Wbnt rol 1 er 20

wi Il not Oper@bsro\Mnﬁélel ehlAItie theid-08 vBluRRBI baRR: Jakbi4®) Red Bikpértet he second
range of nenbrane e points, even if the filter has an accept abl e part

nunber. Thus, C*&W&?eyéﬁg W'Cmﬂ B £RUBRS ULIBEreAse iyyatei'e ALNAJUIddD BisPRRE ng of

punp control |@’fani’&er@85léld@% B BASEINe Hrestyifd iAfBnded fdr @RBekpMee@r tHelid. 0 one
enbodi nent, fllter information 45 can be used to optim ze the operation of

punp 25. Punp!¥BRKFRSSPESSSHES @RaVSINe hanenehmay SawsR Prehlemsyiien subseres it ai n a

library of opgggdriseadf I'I@iblt rrﬁ@§e arealem\évweeiadetr@dted Hf 16 R dsOre é’&)llbé&low@ ved,
filter |nforrrat|on and ot her paraneters for a di spense can be used t

det er ni ne t helN&HFPSSHIG 'AEEagpEURer Ry thoelpsine of Rype é%'é‘?rﬂ)f'%madﬂelWPa@ber ating

routines can Becetibd biank biisdink pRidseRebshranle tridigleass. filters and fluids
and stored in library 100. Using the kinematic viscosity, fluid type or

ot her r and at | east so of filter information controller
20 or DR ersoenTcalycBatn B8 CER PictsuPieRT IR G50 SF 9IS PRFRG. t he
opti mal oper agfiguRigdamINgD 2 Sspittihd? o flid b% B WalfdtCh deébl@ dlspbrisyy ot oerconpl et e
di spense cycl es, or Ilﬁwgrc;é{es of opti nmal gmant of dispense cycl es that

optional |y cafdssiralle gamnise & QPGH'bq"{:Ft” e SyRsguent hspensq $ 100 can
al so include routines for primng a filter or other punp operations. WO
2012/ 054706PCT/ US2011/ 057061 - 25 -



[0084] FIGURE 12 is a diagrammatic representation of one enbodi nent of a
nmet hod for controlling the operation of a punp based on filter information.
Various pwocesgismest eps in FI GURE 12 can be perforned IPgTASap106T6t ol | er
20, punp nmanagenent system 85 or other_device. Wen a new filter is
connected to a punp (step 505), an efé€tronic tag reader can read a set of
filter information fromthe tag (step 510). A set of rules can be applied
tothe filter information to determne if the filter is appropriate (step
515). The rul gg Jr@isu@gﬁbmeﬂhé& V"ﬂ@&lh@ﬁa”? dd %k‘?{reésﬁr@iﬁefe%eéhﬁaﬂ/%o?e@ depend
on the filter information and other tactors, such e procéss tluid,

envi r onnent al CPSERNE Auingsoperalipn; of altcglape pt‘mﬁ@5oihe§‘¥ H@SSW&@?%?%S%F@)&Y
exanple, a ruéa%smn&enempihbeﬂnowa fuibispdrseling di@cBamcldridlich d1age a
certain viscosity, a lter wll |'y be considered appropriate if it has a
speci fic par t dipRAfSEr dwmg@ep@%we&eﬁpen%me%ﬁmﬁ?@maéamsm thethgpense he
rules appl i ecmgai BRPEARCAR iMbidenh ol RERD £id biblal Wadiarvilougn and ot her
i nformation. he filter is not an appropriate filter, a corresponding
action can beemawmeoeta@raowmr th@%ﬁwwre@@@u@ttpdﬂn%ﬁ a8 gR#AYScan
proceed (stepyfafine iﬁ%@io RPEREH d&.rseeer@t.@mgguﬂ@mr,th@bérgnrm@ oftREt
nunber can be conpared to an expected or al art nu 0 determ ne
if the part n@lﬁ%}seﬁﬁg@ﬁ%a@%ﬂé&%@ﬁ?rmg heqdrepsitres mﬁ@é?r%@@ﬁe%s In
operation of é&l%@&ﬁﬁro%s%@?@%t&ﬁb?@llo%ﬁ aIrAJstEF‘Fb&%’hﬁe prIBGE 16l8ES not
mat ch, the punp controller (or other device) can determ ne that operation
of the punp sRNNAVEdrbEispersechampbst &35 Before a disPRSer m or notification can be
generated to notify a punp nmanagenent system or human user that the filter

connect[gebg]0 heRimbddirterlOb RBAIRRIAWantedPessURPRCcRbsE fmErdid iran be
repeated as needed or desired. [0086]If the filter is appropriate for a

di spense oper HERHIFE CPABDEY 185 Auting WP&E&“P(PH@?&??QH@”E@@H‘*QS@ dPefif Mavt he

operating roupd RerledidBadkdR pistdH FIXRAPredBiekimad dftcald todpéiatdior M Ng
routine, the dispense cycle, partjcular segnments of the primng routine or

di spense cycl%nyo‘?re%?t%%W%e@éywyﬁhﬁﬁ'oﬁﬁwQfGaEFl@éV%!V%1't3 PURmMPRVetbr di ng
to one embodi RS aryEh&tRbLIFRS WRichhadcduel l gressuidlindicaBe bd@issareke for the
filter and fluid/fldid property conbi'nation can be determ ned. [0087] In
general, it i9IE 8B e to mininize the amount of tine needed for prinmng
and to run a dispense cycle. The type, nunber and | ength of segnents in the
di spengeo C|ﬂ1@ndmabdumeﬁ% de@biitdtencrain pAGRERNS - §t ivap aheehsd liig of the
f||terqbeﬂg usdg{‘l WO 2012/ 054706PCT/ US20 /05706?@?926!5- t%e di spense
fluid and ot hn %%P'&%réde%éd MERMPCRSANNG FRIINRRSUEE TIYcHalPYs Bra GpRE"SEi ng

routines t hat crepsar bfopdh idpensPSIgAdnt Hotahtibily@mading be8s e sPRESEBAN Be
[0088] FIGURE 13 ,is a di a%qi@ ti c?mrep?)esenlt ation g(sjfg:!())ne enbgdl ment of a
ErBpdimestag

met hod for opRYHHES HNHyat Y SE9E RMReAIRRyeEPIgRsteh FI GURE

13 can be perp@hpreshthy nizdAgnisaabh@laIes i s B! ABIp Med RGIRMSriosy efeds 85 or
ot her device. Filter |nformat|on and fluid properties are gathered (steps
605 and 607).PreRFWe AR RAESEdWId f or exanple, receiving filter information
stored on an electronically readable tag on the filter. Additional

i nf or mg0038) tHIGUREB |eb@d@gidnﬂﬁét&deﬁméelhtaﬂémd@rfe@ﬁmﬁlmeﬁt@f ﬁﬁrtanB haamgesi red

le t th f
O or et o A APEP TR BR0Y TR MRidd 385 Pk e Aaine e Shherdseifke
froma |ibrargosthapatiicastgarialyt defides (& fechaBer, o[s@@BQe] cHémtmﬂmﬁd pBRBYENENt

mhnagenent syStIBH Eestdse GRGUTBLAENE T FTRh B piauke € PR AR

controll er 20383 abdsmalagembné b@bpdiment) gar butal unﬁaryﬁb‘ldcmrof IPEFEE], miotiied PFFE

i nfornmation for ‘t.I $|$ﬂ$ roumeréq ﬁ,ngc&troller 20 determ nes
the prining r SR RPY USE iespymater 088 EAGIWEOr A EUNTRRDI enent t he
primng routi n‘eectﬁ\etvam LETSY prob@sﬂﬂﬂjlds]'h% Yl dfitige moatiide allavs flvey paxsbyey ed

(step 620) an ust ed ing to on t, the

prim ng routl?fﬁ%émpﬁiea tg"i g‘{o@ 'Tﬁ{?h'ﬁﬁﬁré CS'W'%BPISB?”%&!&% Wlﬂﬁi For
exanpl e, the pmimumnedf aoditionse hbivage.particul ar filter part nunmber may
specify a maxi num pressure used during primng. However, the filter device
flow may indicate that the individual filter can operate at a higher
pressure. The punp controller 20 can adjust the prinmng routine to use a
hi gher pressure and, therefore, prine in a shorter tinme. In another

exanpl e, punp controller 20 may determ ne that the pressure during the
primng routine is exceeding the pressure that should be expected during
the primng routine. Punp controller 20



can slowthe primng routine for that filter. Punp controller 20 may

ot herwi se adj ust the operation of the punp based on nonitoring the

oper at i orwof20ts4anp and the filter information. Prim RgTABR01CO06NUE
until primng is conplete or otherwise termnated (step 630). The steps of
FI GURE 13 can be repeated as needed of®desired. WD

2012/ 054706PCT/ US2011/ 057061 - 27 - [0091] A primng routine can be
selected to fully wet the filter before production di spense cycles occur.
ANy nuIThesg) of DdhédRNstk 5! ELIRHIIBES efBhaPRicd MPutlefs hbiBEiREYSPO T or
various filters and fluid Eropertles. FI GURES 14-16 are flow charts

i |l ustrating eseame dnlpk3id thepuebyhiahdle fleiddnreceived aed digaensettioe3® nunber of

cycles that CcRRRIghSMiGEHRA BldisRATENESing tRe lRBeAKR d3ME Hispereifk the
fol |l owi ng exan&e cycles wth constituént segnents are used: Table 2 Cycle

Segnent s Vent 343 In thegxamplaua GG YBER Apesnotinclyds yrextemetnige avigiedse not or
purges fluid hagkd hhged9Be rGRd 6Bk el chimbsl, 1RBEhePEMbYERfenROr ) |

Filter, Vent, Purge-to-inlet (dispense notor purges fluid back to feed
chanber and oRwever.diuidgants pirged ederallbpen). Purge-to-Inlet Fill,
Purge-to-Inlet, Filter

[0060] A valve plate 320 can work in cooperation with dispense block 305 to form some or
all of the valves of pump 25. One embodiment of a valve plate is illustrated in
Figure 8 below. In other embodiments, some or all of the valves can be external.

[0061] A cover 322 provides protection for various components of pump 25, including feed
motor 175 and dispense motor 200. Cover 322 can also provide protection for
pistons, pump controller 20, fluid lines, pneumatic lines and other components.

[0062] A manifold 325 provides a connection for filter 35. Filter 35 can connect to
manifold 325 using any suitable mechanism, including, but not limited to the filter
connections described in United States Provisional Patent Application No.
60/741,667, entitled “O-RING-LESS LOW PROFILE FITTING AND ASSEMBLY
THEREOF” by Inventor Gashgaee, filed December 2, 2005; and United States
Patent Application No. 11/602,513, entitled “O-RING-LESS LOW PROFILE
FITTINGS AND FITTING ASSEMBLIES” by Inventor Gashgaee, filed November
20, 2006 now issued as Patent No. 7,547,049 on June 16, 2009; which are hereby
fully incorporated by reference herein. Flow passages in manifold 325 can connect
internally or externally to flow passages in dispense block 305. Manifold 325 can
include an integrated tag reader 50 that is positioned to read a filter information tag
on the filter.

[0063] According to one embodiment, an outlet 330 from dispense block 305 can be in
fluid communication with an inlet 335 on manifold 325 and an outlet 340 from
manifold 325 can be in fluid communication with an inlet 345 on dispense block 305
to complete a flow path for filter 35 connected to manifold 325. In the embodiment
of FIGURE 5, manifold 325 can include a vent outlet 350 that can be in fluid
communication with an external vent valve. Manifold 325 and the pump main body
300 can include connections 355 and 360 to allow integrated tag reader 50 to
electrically connect to the pump controller.



Purge-to-outlet Dispense, Fill, Filtration, Purge In a purge-to-vent
segnent, fluid is pushed to the dispense chanber and pushed fromthe

di spense wbant»#s410kr ough t he purge val ve, back to the feea/ush@amosroeand out
the vent valve. In a purge-to-inlet segnent, fluid is pushed to the

di spense chanber and then pushed from®he di spense chanber, through the
purge val ve, back into to the feed chanber with the inlet val ve open,

wi t hout venting. The cycles and segnents of Table 2 are provided by way of
exanp! qogsn]. bl 28\ sh &M RERRPISasPoLRE 318 Bk cdMORLCABaEAINMENS O

FI GURE 14, "inl et and outl ettum?can d (step 705) and a vent
cycl e perf or nRf@S3UE £pUrPeD) Acqeding tox0 rﬁﬁ@@d‘@e%mle@%I@pk@ﬁo@@t‘(ﬁcuv@t ep
715). In the §bssth&Ban Be RS- @n ok BlosE V&hGusCAiv e Getfied 15 Rl e/@Re  Thi s
can be foll owe a vent cycle (step 725), a second purge-to-inlet cycle
(step 730), a34Q. n%ﬁuP@n@ ilggieates thet Bymp 25 can influgdenenpections 8¢ fasvadgus e (st ep
787) . Fi nal | yoordmBhERRRE Ry SlcFodiibrP hRETRAS 698 CRcd Ny 1ol Slbobimdne
enbodi nent of FI GURE 15, inlet and outlet tubing can filled (step 805)
and a vent cy@ﬂf‘ebqg@?rff'@\dr@ééo(t%%t@b'”@lzﬁcaﬂ\@@ﬂ‘ intg %@P@elte@tnv@ﬁrtacbwre can
occur (step 8 s.buring this cycle, the dispense chanber is filled with
fluid and the barrier valve closed. The isolate and purge val ves are
opened. The dispense. WO 2012/ 054706PCT/ US2011/ 057061 - 28 - nmotor is run
so t hatl099ali oF GUSits 7 iR diggramimats 'gpessiatiohpfRie, emiaobugit of Héereed chanber
and out througdhnbbRdYeMan¥@d 885, Mankdlg 308 %hn FcRide afudk GRNgOmcBh&lishYcl e
can occur (step 820&1@@094 Next, a filter primng cycle that includes a
forward pressiof diefg filtetsete W"h?@“”&cﬁegrt‘?vﬁ'? @mqvwffogbr@ﬁ@m' $3%ep 827)

can be perforapdq wbl{‘cﬁe{h@efn%c\l‘\@ﬁlgmnﬁwhﬂacﬁﬁﬂ%ﬂ@noﬁvh%rH@\%l'opfélaﬂmﬂ%rar’tS
filled, the barrler and 'vent val ves are close and the isolation valve is

opened. The fioeROICSHRY %ﬂ'ﬁ%r%rtﬂﬁ?@”ﬂf@'d&zéé)é iR P@@”’Y'%C‘?ﬂnﬁpﬁ”ﬁeh% kethei | ter

from upst reagpum@carhse {90V dmhssRHER &Q%Bﬁﬁ@otloﬁ Inwcﬁamgﬂs'rorrwmtefr lisow out  of
the filter ressurization occurs for a sustaine aag[) d and general ly at

above the predessriedBtifol RatentRrPlicant iR Una0pi0p22 Pé‘ﬁ"‘&“of' iN%t r at i on

cycl es. ACCOfEbO@%é%z@Pﬂlearmem%m zobbeerftitléldi@b RIS S@éﬁ@émﬂﬂuh%@’dbi or 5-10
m nutes at 5-25 psi, though higher or |ower Pressures and shorter or |onger

times can be [QW¥8 et%é’hl‘:ﬁﬁﬁeﬂpﬂ pf'Wd%FP Wairepipiasdrayisipnal Appicatiqa No-

pur ge-t o- vent gHessTeos, wHhidht arBREredy GUlly |ﬁéor|§oré%4iy'r¥1%lréhc@'h@%|ﬁ apBothgr that if
there is any dissolved gas, it can be pushed out of the filter through t he

vent. Accordi g ?%mﬁﬂté:aé‘d%%ﬁ%ﬁ?par@q‘%‘ m%%FWW¢WCF'§e$@rQWH§P 8% or

close to (e.gpatedtNb.CBF3, fﬁ/%WtDedt B@pé@%%%lﬂ@eﬁ@ﬁlleﬂﬁeﬁeﬁ%@apfss&&%dw”p
For exanple, in an_Entegris Intel M nij |spense systemwith a maxi mum

di spense rat e1%f20§7rﬂ§|@€h 'Sthﬁ*éet?ycfP\WdF‘ﬁprPPr@W RyAgfesenagrhesgin. sacrsing 19 MWiUsec,

but pref er abl ¥ympsditest, Alter3522ndIEes bo IBABR-Held 68t BeW L éftsp 830) and
di spense cycle (step 835) can al so be perfor 0095] The enbodi nent of

FI GURE 16 is ¥1apPAd ageommegdatap f'ﬁ?r@@ﬁﬂd%a@(%%ﬁ?’f{mﬁ“ kenghaped £83PSH P i ng
cycle invol veécc@wmmt@éqaéubgir?e HRediRishiPéhRanifoltpopd CFé%j\/?édéiepB@%SUfe st ep

825 and a back flush segment rat her than a forward fl ush segment 827.
I n back presskRSI0fee o ad 2 fillgeinirRationiageatianied 9@ gmbsAdeain/liens ¢l osed
and the barrier valve opened. The dispense notor is run to pressurize the

fluid ijpoddre FidureE 8flru§mit€§%ébmb@6hfem ofHilt2pes.i Hegdl 3emeainciabie bh@atletl N t he
back pressure

se does not out of the
oo aatt e aiE Mentaar oAt Rt 28 Wahite sregng sarpss loicommrEenthe
pressure set p@cbrfstommaﬁhfdlmsmeoprngsi:alh be disbosedin ofutlétt;foaﬁssgnvwcbbﬂszgo

According to o nmbodi the f uri d for 0 m nutes
e nasi - R plRbAeRE R Risemisass, Bt var cat be SEatedaTarroa Ao val ve

and isol ati onmy@{.wmt@@qoi@d chémdd sl 'déwéélﬂf 4 bumpghot é@efdf litsedllafiérmebdie

di spense chan&ejr to vent or di -”ﬂ tg %‘—f rpa the back flush is
perfornmed at @%ggug%a@@néepogp EE §rﬂat?'5‘% UdegRIUSS 10 RASA YRR Phg rat e
of the punp. Argber gehdmmanent cycle (step 830) and di spense cycle (835) can
al so be perforned. WD 2012/ 054706PCT/ US2011/ 057061

[0067] According to one embodiment, filter 35 can include a filter information tag 40. For
example, a RFID, Bluetooth, IR, other wireless protocol or other identification



- 29 - [0096] The steps in FIGURES 14-16 can be repeated as needed or
desired. In sone cases each cycle will be repeated a nunber of tines before
novi ng orwoaotdis4mext step. Furthernore, the segnents i RCI/USR@l®5™61 cycl es
in a routine can be perforned in different orders. As another exanpl e,

mul tiple forward pressure, forward fra8h, back pressure and back flush
steps can be used in a single routine. Additional or alternative segnents
can be used in primng routines as needed or desired. [0097] Various tests

wer e conduct e@emndaerwa%éa M‘IﬂteFQS.h‘PHéio%tifﬁﬂgg?ﬁ 8§\/iéé‘can]1'ﬁclaﬂ'éi 16 using the

Entegris Intelligen Mni dispense system T ests were conducted varying
bot h filtrati®anyfacteeer dermatiop eheutdhe flisstyne efilteprreteation ratinaderotogaifeious

pressures and hhiBhdVRte? (8) W8 bESbRMId, Blt SAGHIRTAIRTELIRY RFaMls, and back

pressures steps. Table 3 provides exanple tests recipes for a nethod
accordi ng to FrgleteraLaUpANSdgELeTier OpRiREoNs ysBiolhe ditey), miaund/lingssuri zat i on
segment . Tabl Geapofilof tiicPbroQYit o EHAMRE RS YRR raR, pYIEl B HeorRat e
1.0m/sec Fill te: 3.0nmUsec Purge-to-vent 8 cycles Filtration Rate

information). While filter information tag 40 is illusirated as attached to the side of

filter 35, filter information tag 40 can also be coupled to filter 35 in other manners.

For example, filter information tag 40 can be press fit in a tag receiving portion of

bowl 380 or head 387. In other embodiments, filter information tag 40 can be

embedded in material that forms head 387 or bowl 387 or can be otherwise

coupled to filter 35.

[0068] FIGURE 9 is a diagrammatic representation of one embodiment of a valve
assembly comprising dispense block 305 and valve plate 320 to form a valve 400.
Valve plate 320 can provide a valve housing for a system of valves including one or
more of inlet valve 125, isolation valve 130, barrier valve 135 and purge valve 140.
According to one embodiment, each valve is at least partially integrated into valve
plate 320 and is a diaphragm valve that is either opened or closed depending on
whether pressure or vacuum is applied to the corresponding diaphragm. In other
embodiments, some of the valves may be external to dispense block 305, arranged
in additional valve plates or otherwise be provided.

[0069] According to one embodiment, a sheet of material 405 is sandwiched between
valve plate 320 and dispense block 305 to form the diaphragms of the various
valves. According to one embodiment material 305 can be a sheet of PTFE or
other flexible material. Valve plate 320 forms a valve seat 410 into which material
405 can move. According to one embodiment, valve seat 410 has a shape to
which material 405 can contour without leaving dead space. An O-ring 415 can be
disposed in an annular groove 420 around the edge of each valve. O-ring 415 can
be disposed on the valve plate side, dispense block side or O-rings can be
disposed on both sides. Fluid can flow into and out of valve 400 through fluid flow
passage 425 and 430. Flow passages 425 and 430 can be placed and sized as
needed or desired.

[0070] According to one embodiment, valve plate 320 can be configured to reduce the

hold-up volume of the valve, eliminate volume variations due to vacuum



1) High: 3.0nL/s 2) Low .5mJs Filtration Setpoint 1) Hi gh: 6psi 2) Low 1psi
Vent Rate: 1. 0mJsec Purge Rate:1.0mJsec Fill Rate:3.0mJsec Purge-to-inlet 20
cycl es FiwonatzossroRat e 1) High: 3.0nL/s 2) Low . 5nlJs Fi lPCratSz@n/oS®spoi nt 1)
H gh: 6psi o1

fluctuations, reduce vacuum requirements and reduce stress on the valve
diaphragm. Example valve configurations are described in United States Patent
Application No. 11/602,464 entitled “SYSTEM AND METHOD FOR A PUMP WITH
REDUCED FORM FACTOR” by inventors Cedrone et al, filed November 20, 2006;
and United States Patent Application No. 12/218,325 entitled “METHOD AND
SYSTEM FOR HIGH VISCOSITY PUMP” by inventors Cedrone et al, filed July 14,
2008; which are hereby fully incorporated by reference herein

[0071] Valve plate 320 can include a valve control inlet 435 for each valve to apply
pressure or vacuum to the corresponding diaphragm or portion of a diaphragm. By
the selective application of pressure or vacuum to the inlets, the corresponding
valves are opened and closed so that fluid flow from inlet 425 to outlet 430 is
restricted or allowed. According to one embodiment, the application of pressure or
vacuum can be regulated by a solenoid valve 440 that either opens valve control
supply line 445 to pressure from a pressure source 450 or vacuum from a vacuum

source 455.

[0072] FIGURE 10 is a diagrammatic representation of one embodiment of pump 25 and
connections to other components. In the embodiment of FIGURE 10, pump 25
includes an on-board pump controller that can be connected to pump track 460.
Pump track 460 can allow multiple pumps to be set up in a compact space and can
provide connections for I/O signals (represented at 465), serial communications
(represented at 470) and electrical connections (represented at 475). Track 460
can also provide pneumatic connections for pressure/vacuum used to open and

close valves (represented at 480).

[0073] The inlet of pump 25 can be connected to a fluid supply, such as resist bottle or
other fluid supply 15. The output of pump 25 can be connected to a stop and
suckback valve between the outlet of pump 25 and the wafer. Pump 25 can
include internal or external fluid connections (represented at 495) between manifold
325 and other portions of pump 25. Additionally, pump 25 can include electrical
connections (represented at 497) between the tag reader of manifold 325 and the
pump controller or other electronics of pump 25.

[0074] FIGURE 11 is a diagrammatic representation of one embodiment of a system for
controlling the operation of pump 25. Pump controller 20 can be onboard pump 25
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or connected to pump 25 via one or more communications links for communicating
control signals, data or other information. Pump controller 20 can be implemented
as an onboard PCB board, remote controller or in other suitable manner.
Additionally, the functionality of pump controller 20 can be distributed between an
onboard controller and another controller.

According to one embodiment, pump controller 20 can include a computer readable
medium 55 (e.g., RAM, ROM, Flash memory, optical disk, magnetic drive or other
computer readable medium) containing a set of control instructions 60 for
controlling the operation of multi-stage pump 20. A processor 65 (e.g., CPU, ASIC,
RISC, DSP or other processor) can execute the instructions. One example of a
processor is the Texas Instruments TMS320F2812PGFA 16-bit DSP (Texas
Instruments is Dallas, TX based company). In another embodiment, instructions
60 can be implemented as hardware. Additionally, pump controller 20 can include
a variety of computer components known in the art including additional processors,
memories, interfaces, display devices, peripherals or other computer components
not shown for the sake of simplicity.

A set of interfaces 70 can allow pump controller 20 to communicate serial, parallel
or analog data/signals to motors, valves or other components and receive
data/signals from sensors, tag reader 50, controllers or other components of pump
25. For example, pump controller 20 can send signals to feed motor 175 (see
FIGURE 2), dispense motor 200 (see FIGURE 2), solenoids to control solenoid
valves 440 (see FIGURE 9) and other components of pump 25. Pump controller
20 can generate signals to directly control components or can generate signals that
are interpreted by valve, motor or other controllers to operate components of pump
25. Pump controller 20 can also receive analog or digital signals from sensors,
such as pressure sensor 112 (see FIGURE 2), tag reader 50 and other
components of pump 25. Interfaces 70 can include analog and digital interfaces as
needed and there may be additional components between interfaces 70 and
processor 65, such as, but not limited to, analog to digital converters, filters and
other signal processing components.

According to one embodiment, pump controller 20 can also include an interface 80
to connect to a pump management system. Interface 80 can allow pump controller

20 to connect to a network (e.g., Ethernet, wireless network, global area network,
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DeviceNet network or other network known or developed in the art), a bus (e.g.,
SCSI bus) or other communications link. An I/O interface connector as described
in United States Provisional Patent Application No. 60/741,657, entitled “I/O
INTERFACE SYSTEM AND METHOD FOR A PUMP,” by Cedrone et al., filed
December 2, 2005; and United States Patent Application No. 11/602,449, entitled
“/0O SYSTEMS, METHODS AND DEVICES FOR INTERFACING A PUMP
CONTROLLER,” by Cedrone et al., filed November 20, 2006, which are hereby
fully incorporated by reference herein, can be used to connect pump controller 20
to a variety of interfaces and manufacturing tools.

[0078] Pump controller 20 can connect to a pump management system 85 that can
provide instructions to pump controller 20 on the operation of pump 25. Pump
management system 85 can be a computer or network of computers that connect
to pump controller 20 to provide dispense recipes or other information to pump
controller 20. Pump management system 85 can also collect operational data from
pump controller 20. Pump management system 85 can connect to multiple pumps
to provide centralized control and data collection. According to one embodiment,
pump management system 85 can maintain a data repository 90 of operational
data 97 collected from a number of pumps. Data repository can be a database, file
system or other data storage system.

[0079] In operation, pump controller 20 can receive filter information 45 from tag reader
50. Pump controller 20 can execute instructions 60 to analyze information 45 and
determine whether or how to operate pump 25. According to one embodiment,
pump controller 20 can apply rules to information 45. As one example, pump
controller 20 can compare information 45 to stored information 95 to determine
whether to operate the pump. By way of example, but not limitation, this can
include comparing a part number to an expected part number to determine if the
filter is acceptable to be used with pump 25. Additionally, if the filter is acceptable,
pump controller 20 can determine how to operate pump 25 based on filter
information 45. In another embodiment, pump controller 20 can send filter
information 45 to pump management system 85 and pump management system 85
can apply rules to determine whether or how to operate pump 25.

[0080] Stored information 95 can be provided to pump controller 20 through a user
interface, by pump management system 85 or other can be otherwise provided. In
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one embodiment, pump controller 20 can store information 95 from a particular
filter. For example, pump controller 20 can store filter information 45 from a filter as
stored information 95.

[0081] Pump controller 20 can also store operational data 97 and correlate the operational
data 97 to filter information 45. In another embodiment, pump controller 20 can
forward operational data 97 to pump management system 85 and pump
management system 85 can correlate the operational data 97 to filter information
45,

[0082] Analysis of the operational data versus various filter characteristics can be used to
heuristically update the rules for determining whether and how to operate pump 25.
For example, pump controller 20 may initially apply a rule such that a filter having a
particular part number is acceptable. If over time it is discovered that filters having
the acceptable part number and a first range of membrane bubble points resulted
in good dispense coatings, but filters having the same part number and a second
range of membrane bubble points resulted in an increased number of bad dispense
coatings, the pump controller 20 or pump management system 85 can update the
rules such that pump controller 20 will not operate with a filter having a membrane
bubble point in the second range of membrane bubble points, even if the filter has
an acceptable part number. Thus, analysis of data can be used to update the
decision making of pump controller 20 or pump management system 85.

[0083] According to one embodiment, filter information 45 can be used to optimize the
operation of pump 25. Pump controller 20 and/or pump management system 85
can maintain a library of operating routines 100. When filter information 45 is
received, filter information and other parameters for a dispense can be used to
determine the appropriate operating routine. For example, optimal operating
routines can be empirically established for different filters and fluids and stored in
library 100. Using the kinematic viscosity, fluid type or other parameter and at least
some of filter information 45, pump controller 20 or pump management system 85
can access library 100 and determine the optimal operation of pump 25. Library
100 may include a library of complete dispense cycles or libraries of optimal
segments of dispense cycles that optionally can be assembled into a complete
dispense cycle. Library 100 can also include routines for priming a filter or other

pump operations.
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FIGURE 12 is a diagrammatic representation of one embodiment of a method for
controlling the operation of a pump based on filter information. Various processing
steps in FIGURE 12 can be performed by pump controller 20, pump management
system 85 or other device. When a new filter is connected to a pump (step 505),
an electronic tag reader can read a set of filter information from the tag (step 510).
A set of rules can be applied to the filter information to determine if the filter is
appropriate (step 515). The rules for determining whether a filter is appropriate can
depend on the filter information and other factors, such as the process fluid,
environmental properties, required cycle time or other factors. For example, a rule
may be applied such that, if the process fluid has a certain viscosity, a filter will only
be considered appropriate if it has a specific part number or certain part number
and bubble point. Thus, the rules applied can depend on multiple pieces of filter
information and other information. If the filter is not an appropriate filter, a
corresponding action can be taken (step 520). Otherwise, operation of the pump
can proceed (step 525).

According to one embodiment, a filter part number can be compared to an
expected or allowable part number to determine if the part number matches (step
515). If the part number matches, operation of the pump can proceed (step 525).
If the part number does not match, the pump controller (or other device) can
determine that operation of the pump should not proceed (step 520). An alarm or
notification can be generated to notify a pump management system or human user
that the filter connected to the pump is not appropriate. The steps of FIGURE 12
can be repeated as needed or desired.

If the filter is appropriate for a dispense operation, the filter information can be used
to determine the operating routine of the pump. This can include determining the
priming routine, the dispense cycle, particular segments of the priming routine or
dispense cycle or otherwise determining how to operate the pump. According to
one embodiment, the optimal priming routine and dispense cycle for the filter and
fluid/fluid property combination can be determined.

In general, it is desirable to minimize the amount of time needed for priming and to
run a dispense cycle. The type, number and length of segments in the dispense
cycle and priming routine can depend on the characteristics of the filter being used,
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the dispense fluid and other factors. Embodiments can include a library of
operating routines that specify optimal operating routines, cycles or segments.

FIGURE 13 is a diagrammatic representation of one embodiment of a method for
optimizing priming of a pump. Various processing steps in FIGURE 13 can be
performed by pump controller 20, pump management system 85 or other device.
Filter information and fluid properties are gathered (steps 605 and 607). This can
include, for example, receiving filter information stored on an electronically
readable tag on the filter. Additional information that can be collected may include
recipe information, a desired cycle time or other information. Using the filter
information, fluid information and/or other information, a priming routine can be

selected from a library of priming routines (step 610).

If pump management system 85 determines the optimal priming routine of the
pump, pump management system 85 can provide the information necessary to
pump controller 20 to implement the priming routine. After receiving the
information for the priming routine (or after pump controller 20 determines the
priming routine from the library), pump controller 20 can implement the priming
routine (step 615).

The priming routine can be monitored (step 620) and adjusted (step 625).
According to one embodiment, the priming routine can be adjusted by pump
controller 20 on the fly. For example, the priming routine for a particular filter part
number may specify a maximum pressure used during priming. However, the filter
device flow may indicate that the individual filter can operate at a higher pressure.
The pump controller 20 can adjust the priming routine to use a higher pressure
and, therefore, prime in a shorter time. In another example, pump controller 20
may determine that the pressure during the priming routine is exceeding the
pressure that should be expected during the priming routine. Pump controller 20
can slow the priming routine for that filter. Pump controller 20 may otherwise adjust
the operation of the pump based on monitoring the operation of the pump and the
filter information. Priming can continue until priming is complete or otherwise
terminated (step 630). The steps of FIGURE 13 can be repeated as needed or
desired.
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[0091] A priming routine can be selected to fully wet the filter before production dispense
cycles occur. Any number of different priming routines can be stored in library100
for various filters and fluid properties. FIGURES 14-16 are flow charts illustrating
example priming routines. Each routine can involve a number of cycles that
comprise several segments. In the following discussion, the following example

cycles with constituent segments are used:

Table 2
Cycle Segments
Vent Fill, Vent
Purge-to-Vent Fill, Purge-to-Vent (dispense motor purges

fluid back through feed chamber, to filter and
out vent port), Filter, Vent, Purge-to-inlet
(dispense motor purges fluid back to feed
chamber and out inlet with inlet valve open).
Purge-to-Inlet Fill, Purge-to-Inlet, Filter

Purge-to-outlet Dispense, Fill, Filtration, Purge

In a purge-to-vent segment, fluid is pushed to the dispense chamber and pushed
from the dispense chamber through the purge valve, back to the feed chamber and
out the vent valve. In a purge-to-inlet segment, fluid is pushed to the dispense
chamber and then pushed from the dispense chamber, through the purge valve,
back into to the feed chamber with the inlet valve open, without venting. The
cycles and segments of Table 2 are provided by way of example and other cycles
and segments can be used.

[0092] Referring to FIGURE 14, inlet and outlet tubing can be filled (step 705) and a vent
cycle performed (step 710). Next, a purge-to-vent cycle can occur (step 715). In
the next step, a purge-to-inlet cycle can occur (step 720). This can be followed by
a vent cycle (step 725), a second purge-to-inlet cycle (step 730), a final vent cycle
(step 735) and a purge-to-outlet cycle (step 737). Finally, a dispense cycle is
performed (step 740).

[0093] Inthe embodiment of FIGURE 15, inlet and outlet tubing can be filled (step 805)
and a vent cycle performed (step 810). Next, a purge-to-vent cycle can occur
(step 815). During this cycle, the dispense chamber is filled with fluid and the
barrier valve closed. The isolate and purge valves are opened. The dispense
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motor is run so that fluid flows out of the dispense chamber, through the feed
chamber and out through the vent valve. In the next step, a purge-to-inlet cycle
can occur (step 820).

[0094] Next, afilter priming cycle that includes a forward pressure segment (step 825) and
a forward flush segment (step 827) can be performed. In the forward pressure
segment the feed chamber is filled, the barrier and vent valves are closed and the
isolation valve is opened. The feed stage motor runs to pressurize the fluid in the
filter from upstream. In the forward pressure segment, fluid does not flow out of the
filter. Pressurization occurs for a sustained period and generally at above the
pressure setpoint used in the pre-filtration or filtration cycles. According to one
embodiment, the fluid can be pressurized for 5-10 minutes at 5-25 psi, though
higher or lower pressures and shorter or longer times can be used. The forward
flush segment is similar to the purge-to-vent segment, but may occur at a relatively
high rate so that if there is any dissolved gas, it can be pushed out of the filter
through the vent. According to one embodiment, the forward flush is performed at
or close to (e.g., at least 75% of) the maximum operating rate of the pump. For
example, in an Entegris Intelligen Mini dispense system with a maximum dispense
rate of 3mL/sec, the forward flush can occur at .5mL/sec-3.0mL/sec, but preferably
occurs at 2.25-3 mL/sec. A purge-to-vent cycle (step 830) and dispense cycle
(step 835) can also be performed.

[0095] The embodiment of FIGURE 16 is similar to that of FIGURE 15 except that the filter
priming cycle involves a back pressure step 840 rather than forward pressure step
825 and a back flush segment 845 rather than a forward flush segment 827. In
back pressure step 840, the vent valve and isolation valve are closed and the
barrier valve opened. The dispense motor is run to pressurize the fluid in the filter
from downstream for a specified amount of time. In the back pressure segment,
fluid does not flow out of the filter. Pressurization occurs for a sustained period and
generally at above the pressure setpoint used in the pre-filtration or filtration cycles.
According to one embodiment, the fluid can be pressurized for 5-10 minutes at 5-
25psi. In the back flush, the vent valve is opened and barrier valve and isolation
valves opened. Fluid is run through the filter from the dispense chamber to vent.
According to one embodiment, the back flush is performed at or close to (e.g., at
least 75% of) the maximum operating rate of the pump. A purge-to-vent cycle (step
830) and dispense cycle (835) can also be performed.
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The steps in FIGURES 14-16 can be repeated as needed or desired. In some
cases each cycle will be repeated a number of times before moving on to the next
step. Furthermore, the segments in a cycle or cycles in a routine can be performed
in different orders. As another example, multiple forward pressure, forward flush,
back pressure and back flush steps can be used in a single routine. Additional or

alternative segments can be used in priming routines as needed or desired.

Various tests were conducted according to the methods of Figures 14, 15 and 16
using the Entegris Intelligen Mini dispense system. The tests were conducted
varying both filtration rates and filtration pressures for each method. Various
pressures and times were also tested for the forward pressure and back pressures
steps. Table 3 provides example tests recipes for a method according to Figure 14
that does not have a forward or back pressurization segment.

Table 3
Cycle No. of Cycles Parameters
Vent 6 cycles Vent Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Purge-to-vent 8 cycles Filtration Rate
1) High: 3.0mL/s
2) Low: .5ml/s
Filtration Setpoint
1) High: 6psi
2) Low: 1psi
Vent Rate: 1.0mL/sec
Purge Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Purge-to-inlet 20 cycles Filtration Rate
1) High: 3.0mL/s
2) Low: .5ml/s
Filtration Setpoint
1) High: 6psi
2) Low: 1psi
Purge Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Vent 1 cycle Vent Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Purge-to-inlet 40 cycles Filtration Rate
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1) High: 3.0mL/s
2) Low: .5ml/s
Filtration Setpoint
1) High: 6psi
2) Low: 1psi
Purge Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Vent 1 cycle Vent Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Purge-to-Outlet 8 cycles Dispense Rate: 1.0mL/s
Filtration Rate
1) High: 3.0mL/s
2) Low: .5ml/s
Filtration Setpoint
1) High: 6psi
2) Low: 1psi
Purge Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Dispense Continuous

[0098] Table 4 provides example test recipes for a method that has a forward pressure

segment.
Table 4
Cycle No. of Cycles Parameters
Vent 6 cycles Vent Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Purge-to-vent 8 cycles Filtration Rate
1) High: 3.0mL/s
2) Low: .5ml/s
Filtration Setpoint
1) High: 6psi
2) Low: 1psi
Vent Rate: 1.0mL/sec
Purge Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Purge-to-inlet 10 cycles Filtration Rate
1) High: 3.0mL/s
2) Low: .5ml/s
Filtration Setpoint
1) High: 6psi
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2) Low: 1psi
Purge Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Forward Pressure 5 minutes Pressures
10 minutes 1) High: 25psi
2)Low: 10psi
Purge-to-vent 10 cycles Filtration Rate
1) High: 3.0mL/s
2) Low: .5ml/s
Filtration Setpoint
1) High: 6psi
2) Low: 1psi
Vent Rate: 1.0mL/sec
Purge Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Purge-to-Outlet 15 cycles Dispense Rate: 1.0mL/s
Filtration Rate
1) High: 3.0mL/s
2) Low: .5ml/s
Filtration Setpoint
1) High: 6psi
2) Low: 1psi
Purge Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Dispense Continuously

[0099] Table 5 provides example test recipes for the method that has a back pressure

segment.
Table 5
Cycle No. of Cycles Parameters
Vent 6 cycles Vent Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Purge-to-vent 8 cycles Filtration Rate

1) High: 3.0mL/s
2) Low: .5ml/s
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Filtration Setpoint
1) High: 6psi
2) Low: 1psi
Vent Rate: 1.0mL/sec
Purge Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Purge-to-inlet 10 cycles Filtration Rate
1) High: 3.0mL/s
2) Low: .5ml/s
Filtration Setpoint
1) High: 6psi
2) Low: 1psi
Purge Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Forward Pressure 5 minutes Pressures
10 minutes 1) High: 25psi
2)Low: 10psi
Purge-to-vent 10 cycles Filtration Rate
1) High: 3.0mL/s
2) Low: .5ml/s
Filtration Setpoint
1) High: 6psi
2) Low: 1psi
Vent Rate: 1.0mL/sec
Purge Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Purge-to-Outlet 15 cycles Dispense Rate: 1.0mL/s
Filtration Rate
1) High: 3.0mL/s
2) Low: .5ml/s
Filtration Setpoint
1) High: 6psi
2) Low: 1psi
Purge Rate: 1.0mL/sec
Fill Rate: 3.0mL/sec
Dispense Continuously

[00100] Tests according to the above recipes were performed using the same dispense
recipe for continuous dispense cycles with the settings of Table 6:
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Table 6

Dispense Max Dispense Volume: 10mL
Dispense Volume: 10mL
Dispense rate: 1mL/sec
Filtration rate: .5mL/sec
Vent Volume: 1mL

Vent Rate: 1mlL/sec
Purge Volume .4mL
Purge Rate: 1mL/sec

Fill rate: 1mL/sec

Filter Set point 2 psi
Ready Pressure 2 psi

[00101] Testing was performed using PGME (propoylene glycol monomethyl ether) as the
process fluid and the following filters by Entegris Inc., of Billerica, MA:
A2AT20MK1 — Impact2 V2 10nm Symmetric UPE; A2ST20KM1 Impact 2 V2
Asymmetric 10nm; A2SF20MK1 Impact 2 V2 Asymmetric 5nm, and A2DT200K1
Impact 2 Duo 10nm filters. After each priming routine was completed, the pump
was run through continuous dispense cycles until the particle count (air bubble
count) in the fluid dropped below a threshold amount (1 per 2mL). In general, it
was found that a method having a forward pressurization step was most effective
for priming the Impact2 V2 Symmetric 10nm, Impact 2 V2 Asymmetric 10nm,
Impact 2, V2 Asymmetric 5nm filters.

[00102] It has been discovered, however, that routines using a back pressure segment
provide significantly quicker priming for the A2DT200K1 — 10 nm Duo filter. Using
the recipes of Table 5 and the following back pressure states: 25 psi for 5 minutes,
10 psi for 5 minutes, 10 psi for 10 minutes, 25 psi for 10 minutes resulted in the
pump achieving an acceptable particle count in approximately half the time of the
method of Table 3. The same priming routine, however, did not show as significant
a benefit when applied to the single membrane filters.

[00103] FIGURE 17 provides results of the priming routine of FIGURE 20, when used with
the A2DT200K1 — 10 nm Duo filter. FIGURE 17 illustrates the number of air
bubbles over 0.2um detected per 2mL of PGME fluid dispensed. From the end of
the priming sequence (t=0) using a back pressure segment of 10 psi for 10
minutes, it took approximately 3.2 hours of dispenses before the particle count (i.e.,
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pressure states: 25 psi for 5 mnutes, 10 psi for 5 mnutes, 10 psi for 10

M nut egoo #f] PAS |sfd%arm%€%@§0|ﬁ§%h'é bmﬂ.dgr}o@th@ dARR s@%@tma&ad@ﬂ tRecept abl e
particle count |nf ﬁ& r oxi mat e time of the_nmethod of Table 3. The

sane prini ng WBRef Her thwinviee th%ﬁ”ﬁe HBft" “%‘?16‘&!7”%3 repgni Forsente muUlBlgefit when

applied to thﬁeﬁb%e&ult@@@h%ef édvbﬁfa@eo&sqgjs@%bt EF@HR% rddtir 1AMt if@Sddsesul t s
of the priming routine of , When used h t he A2DT200K1 - 10 nm

Duo filter. F@@@Wﬂorﬁsqﬂﬁamwt @'Pfé iR segmant WHISEP &Y BB 0. 2um
detected per gehbfineRRs if il Be AuoaRAGRS tdzéélééttah:ﬂ’m‘ﬂﬁ@r&ftmé‘ﬂ%tﬂfvbmeé‘a

sequence (t=0) using a back pressure segment of for 10 m nutes, |t
t ook appr oxi ni@fArg PReSsURRASE Rt and pward @S%é?ﬁlﬂ“%ntt W’éOtﬂi‘ﬁF?q%ﬁe‘t BBURE (i .

VIO 2012/ 054 704RER8303/ AE08 brimifroutiRbll RcIo@8 B0 WHaRORR] RN | ¥ bei ow

1. Previous primng routines for the sanme filter could take up to nine
hours to reacFPfeﬁ%'ZétéQPesqggﬁﬁ‘lt%a”q:fGFW‘%rHé‘”Q‘Pleseng@t%Hﬁ‘ BRPthen ter, the

tested pressugfBodmentsi aﬁaﬁmgp&ﬂmé@%th @orm@wﬁpr@béurﬁaﬂ.oreérf&m}sh%egm\éﬁtrs@ah tine
to reach an accept abl e di spense. [00104 is clear fromthe foregoing,

the prining rRRs¢l ?@9@5}5”b%t%%F’@Hlbé%ﬂeofﬁt@éﬁawrtmfﬁgf%@e%wmﬂ PREker to mininize
the tinme untibrebdifizBiIdAPanE IUsAaAYmeh@lcaf ®dRsclBetdd fBY RichP Wil singlef i | ters, it
may be advantageous to select a primng routine that includes a back
pressuri zati oNCEREEEt and back flush segnent, whereas for single menbrane
filters it may be advantageous to select a primng routine that involves a

f or war qo@ross smeed@@merztyclar@d phiBiEWar sbgm dislofIRE PBMp dishBned nytle 83565 bét nay

be advant ageous. to routine that [ ncl udes ot h for rd and
back pressuri M4 ééﬁ‘tﬁﬁag&ﬁo"'? ARAICApRIeBRIIRION A ORe & et ol g yet

ot her enbodi npethed f@fdﬁmmg'm@tdugp@ﬁsdwdlb o pansl PaRsBPrbdadbingRtepadn f | ush
segnents can glz%ﬁqeéect ed for nul tlrppl e menbraﬂe filters and I%PI m n(r:;q routines

with back pre 4P CBM P& RETPTMESH YRUGIRFRILOUE( £ Oy BURIRIMRNAGAMERY SYSTAM er s
with single n@fﬂbﬁ&ﬁ@ﬁdev[c@(’m%rdﬂgﬁo@héIéﬁfb‘é@mﬁ?éfﬁ|fiﬂe|0|hfol9méﬁdrﬁéﬂoﬁﬂlum$egﬁentS of
t he punp di spense c%cl e an be 525)"}492% eﬁi %%8 is a gl agrammatic
r epr esent at i orf°B¢ig @reegﬁ; ? ePSHEO d ﬁma'cag zI0h§*dMR/edi spense
cycle of a purgeiviMgHiltoUsfophagssiond oﬁtaemedtmnﬁbmaadétae@@gbrbmenméﬁorrred by
punp controller 20, E}ang na etgrent S stem8 r ot her, devi ce. @CCOI‘dI ng to
one enbodi menPthef infer i ﬁo@ﬁ dqagl Lﬁﬂ% ﬁ%‘P?l‘@%méﬂt'Q”g%’P diNGF (st eps
855 and 857) . orldihér ikfarmatital Udiag theofilted Xradraiaion rffshiormgtidn dddgsr dtidror mat i on
stored on an e}ectronl cal |y readable tag on the filter. Ot her infor tlon

that can be cBlABaiLNeZRPIRERIGASHEAET? FEIT B RTINS & he dReNseyHESaB Lot her

i nformation. &aemnédmomld Itoediry lonbssramg d0tinds! (Wied 960f. oByWAY @ﬂe@mﬂl@rbuot her
information the gﬁ)gﬁrq{g te di spense cgcl e. or BOI’II ons, of th euéjlgspense
cycle can be RRUiE} fb(S?ﬁyén Y gReaify an prtipal EatiRg rewling that cfudes p 860y . By
way of exanpl mtrathmtarmxent bdyrivatits. ocgvehlﬂeaﬂ|u|d>p@wm@aw|t@pﬁacdrﬁ1hn@ﬂomherrral

filtration roufgneth |ncai?es,flltcg)at|on anq rrents gventhe
fluid propert! ma?“?’]tt OR U3 FFat O AN YENS HRWIIS| 1o 3 'ﬁﬁ?ri rPyC'?r?é” Bt i mal
filtration angetwefihed. lmusgﬁ)riasaamplediosaeosm syRhetrfaUPbEidehed IRA@E Thus,
for exanmple, for a 10 nm the |ibr

tric UPE ter and | PA ry may
Coec Ty That YRy SnvosRebUT g T eumpstripuserts s ning Ao e
fi ljt[ﬁt' on r afilgatidhrdtetsHaaldbe3mBimL/st e fiitrdtioh tés30rddrReRbEoNatd thebe 6psi
an e



WD 2012/ 054706PCT/ US2011/ 057061 - 35 - filtration segnent should | ast 40
seconds. At step 865, punp controller 20 can inplenent the dispense cycle
usi ng theweperydsimd filtration routine. [00106] Accordi RGTIUS2@N®57061

enbodi ment, the dispense cycle can be nonitored (step 870). Based on the
filter informati on and nonitoring, t hed di spense cycl e can be adjusted by
punp controller 20 on the fly (step 875). For exanple, if the pressure
during the dispense cycle begins to exceed the pressure all owabl e based on
the device f | i deBfcht didid labicssdtBMad. N G Sed. Berf dohbidr 20REAT NNi ng {0
cl og. The punp contr 0Ol can adju ense cycle to decrease the
pressure exermwtﬁmﬁad'ﬁwe CP@J%IS@@N@? chékedi rafal roftiRer wi se adj ust the
operation of the punp based on nonitoring the operation of the punp and the

filter [bofos] "RédoRding Medérﬁméntc%'cﬁs;ﬁﬁge BRI EdHISe Kidhitdred eslBEPENSE
cycle i's conplete (Step or otherwi se termnate e steps of FlIGURE

18 can be rep%%ﬁ%’oonat@eﬁﬁ%rd@gér'ﬁ@t'od'@éidr@%'to['%ﬂb@?'sp?mdfg’af@ea@dlUSted
di agrammatic %;ﬁwrﬁﬁemtﬁmbpm 6 tHTE (BB RTBITERY é&&m@leﬁﬁtthé%resgﬂ@da% fneat can

be distributed across multjple corrput ers or run on a single conputer. Code
900 can i ncl uHEPENSPC¥FIePROIDE HETERY tRERPFFHY alioyyrbleybased iy the daviee flaw ve

filter inforngtth®nid BB Aay ﬂalcéﬁﬁﬁé'fll,tertlsi‘bét_?mﬂﬂn@td@é‘gj THY Blirhgesntrdeeso a
comuni cation |ink or otherw se receive ter information. Simlarly code

900 can i ncl ueRN 3ivAt &9 FFRANSACY SR 1@ deEPIREHGC PEFEUGIRXCEIRGPY HePumei ve fluid

i nformation tPurﬁH%nt?oll'éﬁ@di Maﬂto@ﬁé(r@%é ,aggﬁé?fhe%géw i %tduﬁfb thdsel ofr
otherwi se receive fluid informtion. can further i nclude

oper ati onal dRPAIGEEANS PRRFALSLY the BUMRANd fifrfiltee béernation e f AR PisRRNSeFAE's fr om

sensors in a é&if%ntuﬁ@@@hﬂ(ﬂwém%éﬁfsb@?@é solﬁin?plé%é?éte@%@brﬁﬂbﬁhémtsbons link from
a punp or otherw se recei perational dat Rul'es application code

920 can appl yiefoinaie tJh?ﬁéeplsquﬂ:@URﬁﬂ@r‘Wﬁﬁedﬁp‘?aéeré% B??ﬁ%é)r\ﬁﬁ@f%r or how
to operate a punp. Punp operation code 925 can operate the punp based on

t he outjpgo7pf le%@rspi tigglanhatiagsre8dfation dfane epidoRimsRech kst ca@él on
[00108] Primp rout q?et erm nation (ije 930 can access a | i brar

primng rout i PESNELCHRGTIRYRECd RCOSE MMNIRILEATRHIEIF A GUTH O 2 SHE & MR purrp

Punp oper at i 000960 8atbin6ladle AIRRIFbENALIOA redENInPESH b5Bait AntrBseiv fillgk Ng
routi ne det ermtned r%/fﬁcode 930. Prim nﬁg noni tori code 940 can m)nl tor t he

operati onal d{AMaHort M AR RTET. iy OHINT AURE 'P@rf&%‘%gé’t"ﬁ'i REOMFEaton kadj ust

the operati onomthémenuwv@ntbrmﬁbﬁma’mgnasjmiratrmaae 9@@1@ar9ﬁ115|u@@nuuad1 ust the
erati n co 935 can i n accordance

primng routin
with the adj u'éfoé@ rﬂorﬁpgﬁmg&e ¢ ﬁéog@fé?qﬁeﬁ@'vﬁf 'Hr”‘?fﬁfr%t'oﬁdi?@ggl?r@r‘\‘tsercode 945,

WO 2012/ 0547Oﬁl%%béﬁ%r’ié/c@&MibanorSﬁwlc_or[o(im:w%]e rE¥HREMEEINERBERON. Code
determ nati on code 950 ca ccess |brg%% of dispense cycles. or portions

of a dispense %r’bfuggerd%q SRRFEIOR P2 BprEtCads e 1A Ca0 8GRy Sor i i ng.
Punp oper at i opptitRaPiiia Gram SPesRLIe atdumppwmuva%@raﬁbﬁﬂ dafa dVee adi spense
cycle or dispense cxcle ?}Blgrents det ernj ned bry cod 950. Di spense chl e
noni tori ng cotRMYEBCLQRS PHr2 RYTRP BheiPSRYItRreiMa Qﬂerft‘tl‘?@alpff?ﬁ% BURPng t he
di spense cycl goglieatiptegione cmhabmrrulé@toaﬁbmér |ﬁ1’6ﬁn<’9mﬁrt66biéﬁnmfe WHwhepunp and
di spense cycl e adj ustnent code 960 can adj ust se cycl e.

di
oy o o Y ot B OaRmTAlS B PTD: (AR GRBs Ao Gace Sog £4h SBaTAe, T p4seng

di spense cycl én fe dlitsiponafesCypliatidn @6BE D206t Rk&biHRr ByedifictRense cycl e
adj ust nent code 965.

[00108] Priming routine determination code 930 can access a library of priming routines to
determine an appropriate priming routine for the pump. Pump operation code 935
can operate the pump according to the priming routine determined by code 930.
Priming monitoring code 940 can monitor the operational data of the pump during
priming to determine whether to adjust the operation of the pump and priming
adjustment code 945 can adjust the priming routine. Pump operation code 935 can
operate the pump in accordance with the adjusted priming routine determine by
priming adjustment code 945.



[ 00110] Data correl ation code 970 can correl ate operational data to filter
information. Data anal ysis code can analyze the correlated data to identify
filter chaioaet2su®bi cs that correspond to good and bad @cCTaspeiess70RUl es

adj ust mrent code 980 can adjust the rules applied by rules application code
920 based on the results of data anafy8rs by code 975. [00111] It shoul d be
noted that the code nodules illustrated in FIGJURE 19 can be inplenented as
a nonolithic program any nunber of separate progranms, functions of a

Pr 001 aiTho fgén Ciispeisscogiént b niRLRA'RAE 990 cah BEE Sty LPEERL AL jeeer di ng
to a suit e softwaré architecture and progranm ng | anguage.

f uncti onal i t yord¥oriesgeof atisnease pyclefiosdaterpinaovhia eresaie thg PYPP éU"dﬂQ/l ces

i ncl uding, bugifag, bumpto?o@rat@nre;ua@gg@eags;s@aietﬁaﬁaﬁgﬂaa@&dmgrwm control | er.
Additionally, all~or sonme of the functionality can I mpl émented as

har dwar e or f¢ippPRASEEYCIE QO diBPENSercyLle Sl?émeétﬁéift@ﬁmeddb’pﬁ%dieﬁéob@dﬂpeﬁﬁ%ssure to
the filter f ok @BhlARgRbad bEBCHPRBKRS thabeSAdH dRHRPIRSUNPARRRY B the
upstream nenbrane. Therefore, enbodi ments described herein can apply
primng rout|ﬁé@eﬁsﬁ&b’dﬁrﬁ%ﬁ@é@@eM’@@Webi%%cﬁﬂﬁ*@%@@éa%ﬁ‘éﬁ thehneurpp pR@r has

mul tiple menbggnes %QQ%EﬂstrNgHt'CGdé/%O é‘éiﬁacgl'}@?% r%efaws bggp described
in the context of a lter used in a di spense , the present

di scl osur e i sORRs@LIqN GRde&§Scan §Q€Wt%W§cﬂ§ﬂ}?éﬂ@§C°r¢@cheéw P@dluﬁteldt er

i nformation t&gserzaRyde oraRfedse @E@rsﬂegmehf @éteﬂnnﬁ@warsb&%ecwc@raajdsyrﬁ@ntof
filter. The filter information can be read by a tag reader "and used to nake
a det erm nat i ¢8¢ed¥65mhet her or how to operate a device or systemin which
the filter is WO 2012/054706PCT/US2011/ 057061 - 37 - being used. For

exanmpl gpof10] t B4talcofrefiBh E6dt $ A0S @Rrehee Hﬁ&dtlérﬁﬁ déth'té Bl infBreABn. Data
purifi catl on processes or other applications. [O used herein, the

ternms "conpri 3EYSIs 0QJ§RIN;AERINGS ihex qo,ﬁr@iq%gata to IdﬁB'i'fM a]twharacmi@tlos thelavi ng"

or any other H@Fésébhd)fb doderaibaddipehsd<c rlass &d}ué’cﬁl\éﬂfccﬁiem B st e
i ncl usi on. For exan‘P , a process, product, article, or apparatus that

conprises a |iuas apPligd BrBrssanpicaiop Cﬁ@%@%@??‘??‘&foﬂ ﬁhﬁr?%ﬂistoéd%tﬁl%?‘aiyﬁ'(é?é

el ements but ggye dmacl ude ot her el enents not expressly listed or inherent to
such process, arti cI e or apparatus. Further, unI ess expressly stated to
the contrary, fers to an ipnpclusive or an excl usive or.

For oxap ] hBRARPE NBROAT heoeds TR HaRralgy tJORE BRCAME fol | owi ng: A

is true (or p.hﬁﬁ@ﬁédte@agla&dr@nﬂhw@@gréﬁr aﬁ%hurﬁb@&ﬂ%@bara& pr@gffaaissmn(:wnsnot
present) and Blstrue and both A and re tr

ese
present). [ 003A'EROMEH: tf‘S’B’HQ 9fm'2|H%) RPN s’ BtlheFVY'%@i APFYA a@‘?ov@ﬂg herei n

are not to betoraeﬁﬂtbdlé%oftﬂra@rﬁ/rcm&btlﬂéah@ﬁidgké?ﬁﬂnﬁ@&aﬁg”uagbl ﬂfhéfﬁJrfcﬁondIlfy ¢IXpress
definitions of raéterm r ter are utilize st ead
I

t he
t hese exanpl <095r90| qap bye;digtripyh gggt@/eggn%tpﬁ%a%\p d”%%d”%lbh'b”@g'%tteab%d Wi th

respect to On@Jrﬁ@Hdnﬁgérﬁént%ﬁfbl@diéﬁﬂHp@ﬁﬁ cagtrdllet. Usddifdnalg 2k ¥omé e of
ordinary skil] int reci atq?vﬁthat any termor terns with which

t hese exanpl e navonﬁrtw&éﬁﬁ)Sﬂm |ﬁg1€§ INAFWAE L HB¥YEss ot her embodi ments as
wel | as inplenentations and adaptations thereof which may or nmay not be

gi ven tberem it wueﬁiostaMpmigwbédRq)r@mfé tfoitﬁ@tllite?moradlpier&id| ofﬁmhemﬁb@ﬁi ment s
arelntendedlto beln ? O{t}nth C g hg.th rmort

Language desi 6F9§triaﬁ§u ?1 "RRRE] LG v re@%ﬁﬁm E@N%nd "F1Y ?fgt?'HP? 'Hgmisncl udes,
but is not | Idi@sfcﬁﬂed pereinfaaih apyPIntng routiogs thasihalnée a'baclep@sstire'stgp one
enbodi nent , " H {hhg | ike. &Igollmel Furt her nodifications and alternative
embodi ments o¥N/LE Ugr%@p@ Rle fHelyanei-scl osure will be apparent to those
skilled in the art in view of this description. Accordingly, this

descri godons]i Whtl@vé)ﬁ)ue@nsdodmwtaaa\iel haesitdeatribeel iotheycamtekt bia filter usbe inpair pose
of teaching tho skilled in t he ral. manner a out the
i schosur o FopEsiEiee Pkt s @ glstBafRes it imERRS Sudle e mt e o
a multistage Iﬁmmammt)@hiernmntrsatrd;asags decbdhegeeli to stoaan filkdr Srfo ineation od amyt h a

singl e stage pu ot het.. pu to b er st god t hat orms of
the at scl osur WPERLlera e i iPinaionarl ok Parbol § ik BhdRaanlBoe I gk €aen: |y
preferred enbdetemendtion dEwertret srlaovd toedeeatea dEVI“GE}OI‘lS?StSmbBWh’[dhttb@ifllfe)ﬁs t hose
illustrated and described - 38 - herein, parts and processes may be
reversed, and certain features of the disclosure may be utilized

i ndependently, all as would be apparent to one skilled in the art after
having the benefit of this description of the disclosure. Changes nmay be
made in the el enents described herein without departing fromthe spirit and
scope of the clains.



WD 2012/ 054706PCT/ US2011/ 057061 - 39 - WHAT IS CLAIMED I S: 1. A punp
for sem conduct or manufacturing conprising: one or nore notors to
draw fl uinwoi2ot2o05&m6i nl et of the punp and di spense fl ui dprCrarse@n/oswsi et of
the punp; a renovable filter disposed in a fluid fl ow path between the punp
inlet and the punp outlet; a pﬁﬁp controller configured to select a
primng routine froma set of primng routines based on a filter type and
process fluid, wherein the set of primng routines conprises:

a first primggng ostd rlrbrteke%f)nenm{éa@lﬁémaanbﬁwg@rdénmemarfarzméasqaalggggrrent for
a first type of Tenovable a second primng
routine for tmaificalinn pigeassas prelkerpiealionsat i on segnent for a second type
of renovable filter; control the punp to performthe selected primng

routingo @rAﬁﬁséd%rélﬂ”t‘%Q&h% tbm ﬁ’sEes " “compr|3|r%1 " 'Trﬂ%dé!é”pln@lﬁdl%a"'lﬁﬁsm'
wherein the punp controller is configured ect the first primng

routine for a T @¥RBVANATY qthqrtvgflatpp(g\,thﬁr@ogagq iAnged {q eaver apRBrexplEsive 3.
The punp of Chausbd. Fehepide té]&o@é&&pp@auétrmaerorla?)pa@m mar&ﬁn;sreew ect
t he second prlmng] routine for a renpvable filter having nmultiple filter
menbr anes. list of élements is not necessarily limited to only those elements but may include

other elements not expressly listed or inherent to such process, article, or
apparatus. Further, unless expressly stated to the contrary, "or" refers to an
inclusive or and not to an exclusive or. For example, a condition A or B is satisfied
by any one of the following: A is true (or present) and B is false (or not present), A
is false (or not present) and B is true (or present), and both A and B are true (or
present).

[00115] Additionally, any examples or illustrations given herein are not to be regarded in
any way as restrictions on, limits to, or express definitions of, any term or terms
with which they are utilized. Instead these examples or illustrations are to be
regarded as being described with respect to one particular embodiment and as
illustrative only. Those of ordinary skill in the art will appreciate that any term or
terms with which these examples or illustrations are utilized encompass other
embodiments as well as implementations and adaptations thereof which may or
may not be given therewith or elsewhere in the specification and all such
embodiments are intended to be included within the scope of that term or terms.
Language designating such non-limiting examples and illustrations includes, but is

e.g.,

not limited to: “for example,” “for instance, in one embodiment,” and the

like.

[00116] Further modifications and alternative embodiments of various aspects of the
disclosure will be apparent to those skilled in the art in view of this description.
Accordingly, this description is to be construed as illustrative only and is for the
purpose of teaching those skilled in the art the general manner of carrying out the
disclosure. For example, while the foregoing primarily uses the example of a multi-
stage pump, embodiments described herein can also be used with a single stage
pump or other pumps. It is to be understood that the forms of the disclosure shown
and described herein are to be taken as the presently preferred embodiments.
Elements and materials may be substituted for those illustrated and described



4. The punp of Caim1l, wherein controlling the punp to performthe

sel ected primng routine when the second primng routine is selected
conpri seswpnorodumsng a process fluid to the renovabl e PCtUSRO1ANE7061

back- pressurizing the renovable filter for a predeterm ned period of tine.
5. The punp of aim4, wherein the pd%p conprises: a feed chamber; a

di spense chanber; an isolation valve between the feed chanber and the
renmovable filter; a barrier valve between the renovable filter and the

di spense chanhgein, gtk ahaikestal Kyt blike CRBTEUALIR R AR ¥ ra L he
removabl e filter rern back-pressurizing renovable filter
conprises pr e@'é@l%ui? ﬁletheLHt'deQ%'”ﬂ%néﬁﬁtb/eﬁEés @ﬁa\%@ranmafemt thenq gdlegtin on and
vent valves cjg %ﬁ%ﬂ%‘?‘ﬁa\ﬁ%thtéadernbﬁrof\ﬁé H@sdPlB%h of tMdisclosure. Changes may

2012/ 054706PCT/ US2011/ 05 The punp of Claim4, wherein
the punp contboMagde in Heehnmenizfessriped B@rﬁtr‘r\@i'!hquh@eﬁﬁﬁm oM Haecsaiifrasds ur i ze
the renovabl egdghblofthel Mima: 10 m nut es. 7. The punp of C aim 6,
wherein the punp controller is configured to control the punp to

back- pressurize the renovable filter at a constant pressure of at | east

5-25 psi. 8. The punmp of Claim1l, wherein the second primng
routine further conprises pushing fluid through the renovable filter prior
to back-pressurizing the renovable filter. 9. The punmp of Claiml

wherein the second primng routine a vent cycle, a purgeto-vent cycle, a
first purge-to-vent cycle, a purge-to-inlet cycle, a back flush, and a
second purge-to-vent cycle. 10. The punp of Caim8, wherein the
vent cycle, purge-to-vent cycle and purge-toinlet cycle occur before
back- pressurizing the renovable filter and the back flush and second
purge-to-vent cycle occur after back pressurizing the renovable filter.



11. A method for primng a filter in a sem conductor manufacturing punp
conprising: connecting a renovable filter to the punp; selecting a primng
routi ne fwo 20t»sumaovabl e filter based on a filter typePrPamawsSpeloosmst fl uid;
operating the punp according to the selected primng routine, wherein the
operating the punp according to the séfect ed primng routine conprises
introducing a process fluid to the renovable filter and back-pressuri zi ng

the renovable filter for a predeterm ned period of tine. 12. The
met hod \@Ha¥ 18idpalheDfigr t her conpri si ng back-pressurizing the renovabl e
filter Tor 5-I0 m nutes. 13. The method of C aim 12, further

conpri sing back-pressurizing the renovable filter at a constant pressure of
5-25psi . W3- 2D pomporasareerdusEo 0T aNaFi9Eng camprising: 14. The nethod of

Caimll, WNerndrbethoibrs 86 bReh AUt intd18h fnltit bk feRTBPAS@Spehsy A0 flyche. a
purge-to-vent cycle, a first purge-to-vent cycle, a purge-to-inlet cycle, a

back f gt ofdhRiPeMBecond purge-to-vent cycle. 15. The met hod of

G aim 14, whefepiolablBeitedipdsra irfa fliH HBR-Jatt M&WEe® el SunddiidP Hh@ BleQounip et
cycl e occur before back-pressurizing the renovable filter and the back

flush d¥fesecond purge-to-vent cycle occur after back pressurizing the

removabl e fid b@hp controlld@eonfigGraBRe t8EctR BEhiAGYIIHAE Hekn £ SEMJF bEmiHY Butines
non-transitory storage nedi um storing a set of conputer executable

i nst r udaseman adipr Ive? AGD PrRSERIIT oMETRIN dRq el BrIMIRG rpdies veMPIisaser

information and pf fegsihd vdulink MR iHMRIde8 3 forward presS@iZGdn SedihdrTifdlt frgut i ne
for the renpvable filter based on the filter information and process fluid

i nf or meYR&Pf;removable fillgieang e a punp according to the selected prining

routine, wherein QB@é(ﬁ{dgﬂﬁjiﬁ@ﬂ)lﬂH@mqu{dﬂj@g altack PressBliRfibE dedhbmfiied
routi ne conprises introducing a process fluid to the renovable filter and
back- praeSasepd MPRPf fereovapleolighl e filter for a predeternined period of tine.

17. The conish&bl thE BOMATD pé@&wﬂqe@aeaea!mrom@é@Jﬁ}in@%yaﬁmemi zing the
removabl e filter conprises back-pressurize the renovable filter for 5-10

m nut edilter.

2. The pump of Claim 1, wherein the pump controller is configured to select the first

priming routine for a removable filter having a single filter membrane.

3. The pump of Claim 1, wherein the pump controller is configured to select the

second priming routine for a removable filter having multiple filter membranes.

4. The pump of Claim 1, wherein controlling the pump to perform the selected
priming routine when the second priming routine is selected comprises introducing a process
fluid to the removable filter and back-pressurizing the removable filter for a predetermined
period of time.

5. The pump of Claim 4, wherein the pump comprises:

a feed chamber;

a dispense chamber;

an isolation valve between the feed chamber and the removable filter;

a barrier valve between the removable filter and the dispense chamber; and
a vent valve in fluid communication with the removable filter; and

wherein back-pressurizing removable filter comprises pressurizing fluid in the

dispense chamber with the isolation and vent valves closed and the barrier valve open.



18. The conputer program product of C aim 17, wherein back-pressurizing the
renovabl e filter conprises back-pressurize the renovable filter at a

const ant woessunse7o6f 5- 25psi . 19. The conput er pcogrsamipsmduct of
Claim 16, wherein the primng routine further conprises a vent cycle, a
purge-to-vent cycle, a first purge-to49ent cycle, a purge-to-inlet cycle, a
back flush, and a second purge-to-vent cycle. 20. The conputer
program product of Claim 19, wherein the vent cycle, purge-tovent cycle and
purge-to-inlet cycle are perfornmed nmultiple times before back-pressurizing
the renovable filter and the back flush and second purge-to-vent cycle
occur after hathe persiflpim Agvheiginteepyapicentrqliet isrconfigured to control the

pump to back-pressurize the removable filter for 5-10 minutes.

7. The pump of Claim 6, wherein the pump controller is configured to control the
pump to back-pressurize the removable filter at a constant pressure of at least 5-25 psi.

8. The pump of Claim 1, wherein the second priming routine further comprises
pushing fluid through the removabile filter prior to back-pressurizing the removable filter.

9. The pump of Claim 1, wherein the second priming routine a vent cycle, a purge-
to-vent cycle, a first purge-to-vent cycle, a purge-to-inlet cycle, a back flush, and a second

purge-to-vent cycle.

10. The pump of Claim 8, wherein the vent cycle, purge-to-vent cycle and purge-to-
inlet cycle occur before back-pressurizing the removable filter and the back flush and second

purge-to-vent cycle occur after back pressurizing the removabile filter.

11. A method for priming a filter in a semiconductor manufacturing pump comprising:

connecting a removable filter to the pump;

selecting a priming routine for the removable filter based on a filter type and process
fluid;

operating the pump according to the selected priming routine, wherein the operating
the pump according to the selected priming routine comprises introducing a process fluid to
the removable filter and back-pressurizing the removable filter for a predetermined period of

time.

12. The method of Claim 11, further comprising back-pressurizing the removable

filter for 5-10 minutes.

13. The method of Claim 12, further comprising back-pressurizing the removable

filter at a constant pressure of 5-25psi.
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14. The method of Claim 11, wherein the selected routine further comprises a vent
cycle, a purge-to-vent cycle, a first purge-to-vent cycle, a purge-to-inlet cycle, a back flush,
and a second purge-to-vent cycle.

15. The method of Claim 14, wherein the vent cycle, purge-to-vent cycle and purge-
to-inlet cycle occur before back-pressurizing the removable filter and the back flush and
second purge-to-vent cycle occur after back pressurizing the removabile filter.

16. A computer program product comprising a non-transitory storage medium storing
a set of computer executable instructions comprising instructions executable to:

receive filter information and process fluid information;

select a priming routine for the removable filter based on the filter information and
process fluid information;

operate a pump according to the selected priming routine, wherein operating the
pump according to the selected priming routine comprises introducing a process fluid to the
removable filter and back-pressurizing the removable filter for a predetermined period of

time.

17. The computer program product of Claim 16, wherein back-pressurizing the
removable filter comprises back-pressurize the removable filter for 5-10 minutes.

18. The computer program product of Claim 17, wherein back-pressurizing the
removable filter comprises back-pressurize the removable filter at a constant pressure of 5-
25psi.

19. The computer program product of Claim 16, wherein the priming routine further
comprises a vent cycle, a purge-to-vent cycle, a first purge-to-vent cycle, a purge-to-inlet
cycle, a back flush, and a second purge-to-vent cycle.

20. The computer program product of Claim 19, wherein the vent cycle, purge-to-
vent cycle and purge-to-inlet cycle are performed multiple times before back-pressurizing the
removable filter and the back flush and second purge-to-vent cycle occur after back

pressurizing the removabile filter.



