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Lam sach cac chi tiét chan khong cuc cao cho nganh cong nghiép ban
dan

Lam sach céc chi tiét chan khéng cuc cao 1a mot budc quan trong dé dam bao chi tiét
dé hoat ddng binh thudng va ton tai 1du nhat cé thé trong hé théng chan khéng cuc

cao. Co nhiéu yé€u td can xem xét khi lam sach chi ti€t chan khong cuc cao, tir tap chat
dén phudng phap lam sach.

Hay cung tim hiéu mot s tap chit phé bién nhat dugc tim thdy trong méi trudng chan
khong cuc cao va cach lam sach ching tét nhat.

Hé théng chan khong cuc cao 14 gi?

Nhiéu nganh cong nghiép yéu cau hoat déng phan ci’ng & muc chNén khong cao, bao
gbm cac Ung dung trong vé tinh khong gian, san xuat chat ban dan, thiét bi y t€ va
nghién cltu trong phong thi nghiém.

Céc quy trinh phd bién bao gom:

LSp pha chan khong va lang dong nhu Iang dong hai vat ly (PVD) hodc phdn xa chum
tia ion (IBS)

= In lit6/ In thach ban

= Laser/ laze

= May gia téc hat

= Cd&c qua trinh phan tich nhu quang phd khéi

= Thiét bi truyén thong dién tir chan khéng vi séng

M(rc d6 chan khdéng cén thiét tuy thubc vao irng dung va thudng dugc dinh nghia la:
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= Chan khong siéu cao (XHV) dudi 10-12 mbar
= PO chan khong cuc cao (UHV) tir 1077 dén 1012 mbar
= Do chan khong cao (HV) tir 1077 dén 1073 mbar

Nhu ban cé thé thdy, day la nhitng ap suéat rat cao ma chi mot sai sét nhé nhat cling c6
thé gay ra hién tugng mét chan khdng va dan dén hong buéng UHV sau do.

Tai sao viéc 1am sach cac chi tiét chan khong cuc cao lai quan trong?

Dé cho phép hoat ddng trong nhiing diéu kién nay, cac chi tiét ti€p xdc vdi chan khéng
nhu binh chlra, 8ng, thiét bi do va cac chi tiét két cdu phai dap ¢’ng cac yéu cau cu thé
vé thoat khi. Thoat khi la su giai phdng cac tap chat dugc hap phu trén bé mat chi tiét.
Diéu nay xay ra khi ti€p xuc véi muc dé chan khong vira dd. Qua nhiéu tap chat thoat

ra sé can trd viéc dat dugc mic dé chan khong va kha nang duy tri chan kh6ng mong

muaon.

Yéu cau va théng sé k¥ thuat lam sach

Cac chi tiét kim loai sé ti€p xuc v@i diéu kién sir dung chan khdng cao va cuc cao phai
dap U'ng cac yéu cau cu thé lién quan dén qua trinh lam sach dé dam bao hiéu suét tét
trong qua trinh sur dung chi tiét do.

Viéc lam sach cac chi tiét danh cho Ung dung UHV phai:

= Loai bd hiéu qua tat ca cac loai dau, md& béi tran va cac hydrocacbon khac thudng
dugc st dung trong qua trinh san xudt va 1ap rap.

= Loai bo tat ca cac hat cd dudng kinh 16n hon 0,005 inch (0,13 mm) cd thé cé trén
bé mat chi tiét.

= Giam lugng khi thai con sét lai cia dung mdi lam sach dén muc cé thé chdp nhan
dugc.

=  DPudc an toan vé vat liéu chi tiét.

Cac phép do tdc dd thoat khi bao gébm ca tiéu chudn ASTM E-1559 va cac phuadng
phap dbéc quyén dudc chi dinh bdi cac nha san xuat phan cirng d6, nhirng ngudi cling co
thé chi dinh cac tiéu chudn hiéu suét thoat khi. Co quan Danh Ira Qudc gia (NIF) ciling
tham khao céc thdng s6 k¥ thudt cho ca Lam sach tong thé MEL99-009-0K va Lam
sach chinh xac MEL00-016-0OE, nhitng thong s6 quan trong ddi v&i yéu cau lam sach
tdng thé.

Nhitng tap chat nao dang quan tim?

Cac tap chat trong qua trinh thodt khi cé thé bao gém béat ky vat liéu con sét lai nao
trén bé mat chi tiét chdng han nhu chat lam mat gia céng dudc s dung trong ché tao
chi tiét, cdn cua chat tay rira dudc chi dinh khéng phu hgp va cac tap chét khac.

Céc vi du phd bién vé tap chat bao gém:
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= Cac hat nhu hat kim loai

= Dau md

= Nudc lam mat

= Can lang dong lai do khdong st dung nudc khir ion
= Du lugng bang

Céch 1am sach céc chi tiét dwoc sir dung trong maéi truwong chan khong cuc cao

Qua trinh lam sach céc chi tiét chan khéng cuc cao phai giam thi€u cac ngudn thoat khi
tiém &n con sét lai, cling nhu cac tap chat va hat khac c6 mdi nguy hiém ngoai viéc
thoat khi.

Vi ly do nay, yéu cau vé hiéu suét clia chat tdy rira hodc dung mdi lam sach trong quy
trinh lam sach chan khéng cuc cao la gap doi; né phai dam bao khong chi loai bo du cac
tap chat ma con cho phép rira rat ky phuong tién lam sach khoi bé mat chi ti€t sau qua
trinh loai bo tap chét (vi du, chét tay rira dang nudc cé kha ndng rira du tu do trong
mot quy trinh cé kha ndng rlra va kiém soat phu hop) .

Thiét bi va quy trinh lam sach chan khong cuc cao giéng vdi cac i'ng dung lam sach
chinh xac khac. Ching cé thé bao gébm cac quy trinh chra nudc nhu ngdm béng siéu
am, rira phun va hé théng gidé quay vdéi nhiéu phuaong thic khudy tron cd hoc khac
nhau. Quy trinh x{r ly nudc cho cac chi ti€t cé do chan khong cuc cao thudng bao gom
quy trinh rra rat ky ludng véi nhiéu giai doan va yéu cau kiém soat nudc rira cudi clng
chét ch&. Viéc kiém soat budc sdy khé cling cé thé can phai chat ch& hon nhiéu (vi du:
lam khd béng nita, loc theo tiéu chudn quy dinh, v.v.)

Hoéa chat 1am sach céc chi tiét da dwoc chitng minh va trich dan

Nhiéu san pham Brulin da dudc danh giad theo cac thdng sb ki thuét ndi trén va dugc
biét dén la cé du dé sach dé dam bao cac chi tiét hoat ddng tét trong qua trinh van
hanh chan khong cuc cao. AquaVantage 815 GD va 1990 GD da dugc ghi chép day
du va trich dan cho muc dich sir dung dé tir nhigu ngudn khac nhau.

Thir nghiém ctia bén thr ba va trich dan tai liéu vé cac nha hda hoc

= COng cu Meyer

= Phong thi nghiém quéc gia Lawrence Livermore

=  Trudng May gia téc Hat cla Hoa Ky - nhiéu tai liéu tham khao bao gom Lawrence
Livermore va cac t6 chiic nghién cfu han 14m nhu Cornell

= Nhiéu tai liéu tham khao hoc thuat nhu Phép do nang suat dién tur th cap trén
cac vat liéu dudgc quan tdm doi vai cac thiét bi lién lac dién tdr chan khoéng tu Dai
hoc New Mexico

Mot s6 hda chat khac nhu AquaVantage 815 GD-NF va 3843 GD ciing dudc biét la hoat
ddng t6t dua trén hiéu biét sdu sdc cua khach hang va thdr nghiém cla bén th ba.
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Ngoai ra, c6 mot sé phé duyét va khuyén nghi ciia nha cung cap da biét hoac dudc bao
céo vé viéc sir dung cac san phdm Brulin (chu yéu la 815 GD hodc 815 GD-NF) dé lam
sach cac chi tiét chan khong cuc cao. Bao gom cac:

= Cac nha san xuét thiét bi ban dan bao gém cédc nha san xuit ngudn sang chuyén
dung dung trong in thach ban cho céc (ng dung ban dan, x&r ly mang méng bao
goém 1ang dong I8p nguyén tu va thiét bi phlin xa chum ion va thiét bi U nhiét
laser

= Nha cung céap dich vu vé sinh theo hgp déng chuyén vé cac giai phap lam sach
chi ti€t Chan khong siéu cao (UHV) va Chan khong cuc cao (XHV) dudc thué
ngoai

= Vé sinh tai nha may bdi cac nha cung cap chi tiét chan khdng cuc cao sau qua
trinh gia cong/ché tao chinh xac

Chung tdi cling c6 mdét Nghién ciru di€n hinh tir mot khach hang san xuét binh chan
khong ma hoda chat 815 GD cua chung toi da dugc thir nghiém va cho thdy mang lai két
qua xuét sdc trong viéc chuén bj cho thir nghiém thoat khi va dich vu chdn khéng cudi
cung.

Khi lam sach céc chi tiét UHV, diéu quan trong la phai sir dung phudng phap cé thé
gidam thiéu sb Iugng tap chat con sét lai. AquaVantage 815 GD va 1990 GD I3 hai
chét tay rlra d& dudc ching minh Ia cdé hiéu qua trong viéc lam sach cac chi tiét cé dd
chén khdng cuc cao. Nhitng chét tdy rira nay cé hiéu qua trong viéc loai bé cac hat, dau
va chat lam mat khoi cac chi tiét cd do chan khéng cuc cao. Ngoai ra, ching con cé
hiéu qua trong viéc rira ky cac chat lam sach khéi bé mat chi ti€t sau qua trinh loai bo
tap chat.
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AquaVantage® 815 GD
INSIGHTS Cleaning Ultra High Vacuum Parts For Semiconductor Manufacturing

Cleaning Ultra High Vacuum Parts For Semiconductor Manufacturing

Cleaning ultra high vacuum parts is a critical step in ensuring a part functions properly and lasts as long as
possible in an ultra high vacuum system. There are many factors to consider when cleaning an ultra high
vacuum part, from the type of contaminant to the cleaning method itself.

Let’s unpack some of the most common contaminants found in ultra high vacuum environments and how to
best clean them.

What Is An Ultra High Vacuum System?

Numerous industries require hardware operation at high levels of vacuum including applications in space
satellites, semiconductor manufacturing, medical devices, and laboratory research.

Common processes include:
Vacuum coating and deposition like Physical Vapor Deposition (PVD) or lon Beam Sputtering (1BS)

= Lithography

= Lasers

= Particle accelerators

= Analytical processes such as mass spectroscopy

= Microwave vacuum electron communication devices

The level of required vacuum depends on the application and is commonly defined as:

= Extreme High Vacuum (XHV) less than 10 mbar
= Ultra High Vacuum (UHV) between 107 and 10™? mbar
= High Vacuum (HV) between 107 and 10 mbar
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As you can see, these are very extreme pressures where the smallest misstep could cause the loss of vacuum
and a subsequent failure of the UHV chamber.

Why Is Cleaning Ultra High Vacuum Parts Important?

To permit operation under these conditions, components exposed to vacuum such as vessels, tubing,
instrumentation, and structural elements must satisfy specific demands for outgassing. Outgassing is the
release of contaminant materials adsorbed onto the part surface. This occurs when exposed to a sufficient level
of vacuum. Too much outgassing of contaminants inhibits achieving the desired level of vacuum and vacuum
retention.

Cleaning Requirements & Specifications

Metal parts that will be exposed to high and ultra high vacuum service conditions must fulfill specific
requirements related to the cleaning process in order to ensure good performance in the eventual use of the
part.

Cleaning of parts for UHV applications must:

= Effectively remove all the oils, greases, and other hydrocarbons that are commonly used during
manufacture and assembly processes.

= Eliminate all the particulate matter larger than 0.005 inches (0.13 mm) in diameter that may be present
on the part surface.

= Reduce the outgassing of cleaning solvent residues to an acceptable level.

= Be safe on the part material.

Outgassing rate measurements include both standardized ASTM E-1559 and proprietary methods specified by
manufacturers of such hardware, who may also specify outgassing performance standards. The National
Ignition Facility (NIF) also references specifications for both Gross Cleaning MEL99-009-OK and Precision
Cleaning MEL00-016-OE which are important to the overall cleaning requirements.

What Contaminants Are Of Concern?

Contaminants in outgassing can include any residual material on part surfaces such as machining coolants used
in part fabrication, residue of improperly specified cleaning detergents, and other contaminants.

Common examples of contaminants include:

= Particulate such as metal fines

= Qils and grease

= Coolant

= Remnants from not using deionized water
= Tape residue

How To Clean Parts Used In An Ultra High Vacuum Environment

The process for cleaning ultra high vacuum parts must minimize the residual potential sources of outgassing,
as well as other contaminants and particulates that have hazards besides outgassing.
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For this reason, the performance requirements of the cleaning detergent or solvent in the ultra high vacuum
cleaning procedures are twofold; it must ensure not only sufficient removal of contaminants but also permit
very thorough rinsing of the cleaning media itself from the part surface after the soil removal process (for
example, a sufficiently free-rinsing aqueous detergent in a process with adequate rinsing capacity and control).

Ultra high vacuum cleaning equipment and processes resemble other precision cleaning applications. These
can include aqueous processes like immersion with ultrasonics, spray wash, and rotating basket systems with
various modalities of mechanical agitation. The aqueous process for ultra high vacuum parts typically includes
a very thorough rinse process with multiple stages and tight final rinse water control requirements. Control of
the drying step may need to be much tighter as well (i.e., drying with nitrogen, filtered to a specified standard,
etc.)

Proven & Cited Parts Cleaning Chemistries

Many Brulin products have been evaluated to the aforementioned specifications and are known to sufficiently
clean components to ensure parts function well during ultra high vacuum operation. AquaVantage 815 GD
and 1990 GD have been well documented and cited for such use from a variety of sources.

Third-party testing and literature citations of Brulin chemistries:

= Meyer Tool

= Lawrence Livermore National Laboratories

= US Particle Accelerator School — multiple references including Lawrence Livermore and academic
research institutions such as Cornell

= Multiple academic references such as Secondary Electron Yield Measurements on Materials of Interest
to Vacuum Electron Communication Devices from the University of New Mexico

Several other chemistries such as AquaVantage 815 GD-NF and 3843 GD are also known to function well
based on customer insight and third-party testing.

Additionally, there are several known or reported supplier approvals and recommendations for use of Brulin
products (mostly 815 GD or 815 GD-NF) for cleaning ultra high vacuum parts. These include:

= Semiconductor equipment makers including those for manufacturers of specialized light sources used
in lithography for semiconductor applications, thin-film processing including atomic layer deposition,
and equipment for ion beam sputtering and laser thermal annealing equipment

= Contract cleaning service suppliers specializing in outsourced Ultra-High Vacuum (UHV) & Extreme
High Vacuum (XHV) parts cleaning solutions

= In house cleaning by ultra high vacuum part suppliers following precision machining/ fabrication

We also have a Case Study from a vacuum vessel manufacturing customer for whom our 815 GD chemistry
has been tested and shown to give excellent results in preparation for an outgassing test and eventual vacuum
service.

When cleaning UHV components, it is important to use a method that will minimize the number of residual
contaminants. AquaVantage 815 GD and 1990 GD are two cleaning detergents that have been proven to be
effective in cleaning ultra high vacuum parts. These detergents are effective in removing particulates, oils, and
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coolants from ultra high vacuum parts. In addition, they are also effective in the thorough rinsing of the
cleaning media itself from the part surfaces after the soil removal process.
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