Giam sat truc tuyén sulfuric acid va
hydrogen peroxide bang ki thuat
Raman

Qua trinh &n mon trong san xudt ban dan cé téc dung
loai bo céc 16p kim loai khdng mong mudn khoi bé
mat tdm nén wafer bang phucong phdp héa hoc. An
mon & mdt qud trinh cuc ky quan trong, va moi tdm
nén wafer phai trai qua nhiéu cdng an mon trudc khi
hoan tat. D& dam bao qud trinh 3n mon dat hiéu qua
t6i uu, cac bién phép kiém sodt chat lugng nghiém
ngat phai dugc thuc hién nham xdc dinh néng do
dung dich cdc acid &n mon trong hdn hap. Tuy thudc
vao tdm nén wafer va cdng doan an mon, cac dung
dich SPM (gém sulfuric acid va hydrogen peroxide,
con goi la dung dich piranha), DSP (gém sulfuric acid
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va hydrogen peroxide loang), hodc DSP+ (gom sulfuric
acid, hydrogen peroxide va hydrofluoric acid loéng)
thudng dugc st dung lam dung dich an mon. Duy tri
can bang chinh xdc ndng dé acid trong cac hon hop
nay déng vai trd quan trong trong viéc toi uu hda toc
dé &n mon, doé chon loc va tinh déng déu cla qué
trinh &n mon.

Ung Dung nay trinh bay phuong phédp dé do truc
tuyén sulfuric acid va hydrogen peroxide trong dung
dich SPM va DSP st dung ki thuat Raman trén thiét b
Phan Tich Online PTRam tU Metrohm Process
Analytics.
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GIGI THIEU

Trong c6ng nghiép ban dan, cé hai loai qud trinh &n
mon duagc st dung: &n mon udt va &n mon kho. An
mon khd sir dung cdc khi phan Ung (vi du: plasma) dé
loai bo céc phan khéng mong mudn cla vat liéu bén
dan. An mon udt 1& qué trinh loai bd chon loc vat liéu
tlrtdm nén st dung dung dich hda chat. Cac qud trinh
nay dugc st dung réng réi trong nhiéu nganh cong
nghiép nhu dién tl, ban dan va gia cdng kim loai.

Cac qud trinh an mon udt va kho dugc dp dung dua
trén yéu cau dic thu cua thiét bi dang dugc san xudt.
Tuy nhién, trong san xudt ban dan, qua trinh &n mon
udt ducc st dung phé bién hon qud trinh 3n mon
kho, ddc biét khi loai bd luang |6n vat liéu wafer va dé
thao tac[1].

Phu thudc vao loai vat liéu hodc 16p vat liéu mudn loai
bo va két qua mong mudn, nhiéu loai bé hoa chat
khdc nhau dugc si dung trong qua trinh an mon udt
cla san xudt ban dan. HOn hop sulfuric acid va
hydrogen peroxide, con goi la dung dich piranha
(SPM), va hon hop sulfuricacid - hydrogen peroxide
lodng (DSP) thudng dugdc sir dung dé san xudt tdm
nén silicon [2].

Qué trinh &n mon udt hiéu qua chi khi ndng dé cac
thanh phan trong bé dugc kiém sodt nghiém ngat.
Dinh lugng ndng dé cdc acid trong bé &n mon déng
vai trd quan trong chi phéi dén hiéu qua clia qué trinh
an mon.

www.metrohm.com

Ca SPM va DSP déu la nhiing dung dich déc hai tiém
4n nguy hiém va phai dugc thao tac can than. Khi lam
viéc v8i cac hda chat nay, can trang bi bdo hd cd nhan
phu hgp (PPE), va tat ca chat thai phai dugc xU If theo
quy dinh dia phuong. Diéu nay doi hoi phan tich truc
tuyén dé giam thiéu tiép xuc tryc ti€p cang nhiéu
cang tot va han ché tai nan.

Bén canh nhimng nguy hiém da dé cap, viéc 18y mau
thi cong tUr cdc bé an mon thi€u chuyén nghiép vi
han ché vé thai gian, kha nang sai s6 va gian doan san
xudt. Ldy mau thi cong khéng dang dé sau va vi trf,
d6 dong nhat, cé kha nang cung cap di liéu khéng
chinh x4c vé trang thai thuc t&€ cla bé. Dé kiém soat
qua trinh theo thaoi gian thuc, giam gidn doan van
hanh, tdng cudng an toan va thu nhan di liéu chinh
x4c, dai dién hon, can mét gidi phdp hoan chinh hon.
Phuong phdp an toan, hiéu qua va nhanh hon nham
gidm sat nhiéu théng s6 dong thai trong céc bé acid
la phan tich online khong st dung thuéc thir vai ki
thudt quang ph& Raman. Thiét bi Phan Tich Online
PTRam tU Metrohm Process Analytics (Hinh 1) la giai
phdp ly tudng cho tinh huéng day thach thic nay.
Thiét bj phan tich Raman nay cho phép so sénh di
liéu quang phé «theo thai gian thuc» tir qud trinh vai
phuong phdp tham chiéu (vi du: chuén dé, séc ky ion)
dé tao ra dudng hiéu chuan don gian cho tat ca cac
thanh phan trong bon &n mon.
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Hinh 1. Thiét bj PTRam Analyzer from Metrohm Process Analytics.

Khéng gian dé 13p dat hé thdng phan tich trong khu
vuc wet bench 1a rat han ché (Hinh 2a). Do do, thiét b
PTRam la giai phdp ly tuéng cho khéng gian han ché
nhd co kich thudc nhé gon. Nha phan mém IMPACT
dugc tich hgp san va céc giao thic truyén théng cdng

UNG DUNG

éng Perfluoroalkoxy (PFA) 13 lya chon phd bién s
dung trong méi trudng cé tinh &n mon cao nhd tinh
ndng khang hoa chét, rat hiru dung cho Ung dung
nay. Hon nifa, ki thuat quang phé Raman cho phép do
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nghiép da dang, két qua dugc truyén cuing dinh dang
dén bat ky Hé thdng Diéu khién Phan tan (DCS), BO
Piéu khién Logic Lap trinh (PLC) hodc Hé théng Gidm
st va Thu thap D liéu (SCADA) dé thuc hién cac tac
vu tiép theo (vi dy: diéu chinh liéu lugng héa chat).

trong mai trudng trong suét va ban trong suét. Ung
dung nay tan dung t6i da dic tinh nay bang cach do
mau théng qua 6ng PFA (Hinh 2b).

L2 Metrohm



SIGNALTO

ANALYZER

|
Raman [~
| probe !

SIGNALTO
ANALYZER

www.metrohm.com

L2 Metrohm



& solution 7

S S

solution 6

solution 5
—————— A A A . ]

‘\*—s——\n_k_f\/\___jm

solution 1
— A A A |

250 500 750 1000 1250 1500 1750
Raman shift (Cm'1)

Hinh 2. a) Hinh minh hoa vi trf dé k&t néi dau do Raman trén dudng 6ng trong qud trinh &n mon wafer va b) phd Raman thu thap dugc trong

qua trinh do.

Bang 1. Cac thdng s6 va két qua dung dé phét trién phuong phap dinh luong cho sulfuric acid va hydrogen peroxide bang ki thudt quang
pho Raman.

H,SO, H,0,
Concentration [%] 6.2-12 4.6-10
Wavelength range [cm™] 350-1200 250-2500
R2 0.9991 0.9993
SEC [%] 0.0657 0.0579
SECV [%] 0.1383 0.0882
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Viéc sir dung ki thudt quang phé Raman, cu thé 13
thiét bi Phan Tich Online PTRam tir Metrohm Process
Analytics, mang dén mot phuong phép hiéu qua va
ddng tin cay dé gidm sat online ham luong sulfuric
acid va hydrogen peroxide trong dung dich an mon
nhu SPM va DSP. Ki thuat phan tich online nay cho
phép do nhiéu thong s6 dong thai theo thai gian
thuc, mang dén kha nang kiém so&t chinh xac néng
dé thanh phan trong cac bé acid. V&i kha ndng so
sanh dir liéu phé vdi két qua ti cdc phuong phép

TAI LIEU LIEN QUAN

8.000.5421 PTRam Analyzer - Monitor and optimize
your process with Metrohm Process Raman Analyzers

AN-PAN-1055 Monitoring quality parameters in
standard cleaning baths AN-NIR-090 Quality Control
of Mixed Phosphoric, Sulfuric, Nitric, and Hydrofluoric
Acids

tham chiéu, ki thuat quang phd Raman trg thanh
cong cu thiét y&u dam bao an toan mdi trudng san
xudt véi phép do khong tiép xic hda chat. Bén canh
dé, viéc st dung ki thuat quang phé Raman dé gidm
st thanh phan bé 3n mon gilp ndng cao hiéu qua
lam sach tdm nén wafer va tdng ndng suat san pham,
d6 dong déu, tién dd san xudt va Igi nhuan chung
thong qua viéc giam céc hao phi va duy tri 6n dinh
qua trinh an mon.

AN-NIR-090 Quality Control of Mixed Phosphoric,
Sulfuric, Nitric, and Hydrofluoric Acids

WP-067 Quality control of semiconductor acid baths
as per ASTM E1655 — Time- and cost-efficient with
NIRS

LOI iCH CUA QUANG PHO RAMAN TRONG QUY TRINH

- S&n xuét an toan hon nha gidm sét theo thdi
gian thuc va khéng lam nhan vién tiép xuc véi
cac héa chét (vi du: H,S0,).

- Lam sach wafer hiéu qua nha viéc gidm sat lién
tuc cac bé xirly.

- T&ng ndng suét san pham, tinh téi lap, téc do

san xudt va lgi nhuén (gidm lugng wafer bi loai
bo).
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CAU HINH

PTRam Analyzer

The PTRam Analyzer is a process development 785
nm Raman analyzer designed for product and
process development use in labs and pilot plants. It is
£ Metrohm ¢ , 5 a high performance, precise, robust, and reliable

Process Analytics

Raman system featuring self-calibration and
automated performance validation to ensure validity
of every measurement.

This single-sample channel system includes a lab fiber
optic probe with an user-replaceable shaft. The
PTRam is 19" rack-mountable. The PTRam operates
with Vision software and it can be connected with a
2060 Human Interface.
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