CLEAN TECHNOLOGY, SUMMER. 2004. 6(2) pp. 61-72

A/zsA AR A 2 ARRE AQEA

5 % g
A4 A7

gory - AFkyY - vjA ST - o]JTF* - o] F - B Y

2445743 FE FH 7 B FeR2 +Ad8 L 5387
() HoF

(H42UX} : 2004. 5. 27 / MEHLX} : 2004. 6. 22)

Development of Aqueous/Semi-Aqueous Cleaning Agent and its

Field Application to Cleaning Process of Electronic Parts

Han-Seong Kim, An-Jeong Cha, Jae-Heum Bae? ,
Ho-Yeoul Lee*, Myung-Jin Lee*, Byeong-Deog Park*
7 Department of Chemical Engineering, The University of Suwon, Suwon 440-600, Korea
*Neopharm, Co., Ltd., Daejeon 306-020, Korea

2 9

B ddie A, AR, Axde S 185ty w718y T75 R F AWBAEA L] FH
2 3, RZAHIBAA/AHEAA (cosurfactant/surfactant, A/S) Bl & 59 WFE 3o FA/E254 A3
AE NE3R dE AAFASS dFE JT 4327171 10 ~ 20 nme]  vjA] YXedRE A e,
30.2~32.5 dyne/cm®] @& FAFYHH W& JE ge Ho FUh SHZ g S8iE 2 AHEPA e &
FAol F71EFE A4 UElgten terpenes & AMAAEo] hydrocarbon i Al ALt tl3 A|BAA
Aol vla] 3 &3H-E BA terpened A|AZAZ} HAAHAZAZY FHAAHS HAFIA EEH ALE AA
ASS G5e AAe ABARA vzt 958 FFEANe B ZAY HBEo] shsdal HAF
J FHy #E2dE €Y F U= BHFUT

ag]x o]FA gE MAAE L AAF AL HAEF A4S SMT(surface mount technology) A&
o] ALAA Btk 1 A} solder cream A Ao QoJA oErE, olaAxaY AZ(IPA), glycol ethers} 2
2 E3o] FFE 7IE€Y AAA vlstq MAFAZ o] 2 wjold FAEHAUL AN otFeF VOCe] &4
F 3faAE 4 AU

ABSTRACTS : In this study, aqueous/semi-aqueous cleaning agents which consist of organic solvent,
surfactant, cosurfactant, and water were developed by changing formulation parameters such as organic
solvent type and contents, surfactant type and contents, and cosurfactant/surfactant(A/S) ratio, etc.. And

T corresponding author : jhbae@suwon.ac.kr - HE7l= M103 H2=

.......



62 _. FA /A ARA AL R AALE AYEY 9P A7

physical properties and flux removal of the formulated cleaning agents have been evaluated. Also, the
performance of oil-water separation from the rinse water contaminated during the cleaning process was
evaluated for its recycling. The formulated cleaning agents in this work were expected to have good
penetration because of their low viscosity and low surface tension values of 30.2~32.5 dyne/cm. The flux
removal with the terpene type cleaning agent was higher than that with hydrocarbon type cleaning agent
and two commercial products (CPA(commercial product A), CPB(commercial product B)). And the
performance of oil-water separation by gravity settling from the rinse water contaminated with formulated
cleaning agent and soils was shown to be very good.

The cleaning agents developed in this work were applied to surface mounting technology(SMT) cleaning
process for manufacturing electronic parts at L electronic company. As a result, the newly developed
cleaning agents showed two times better cleaning speed for removal of solder cream than the conventional
one containing ethanol and IPA(isopropyl alcohol). In addition, malodor and VOC problems generated by
the previous organic cleaning agents have been solved in the manufacturing field through introduction of

the non-volatile and environmental-friendly cleaning agents to the field.

1. M2

ool AgReld e AES EAL T
AU ZYER Fo] 2R3 0)2FL AA H
M A EHo ARFASLS A& Yk ol
AAAE 5 CFC-1133 1,1,1-trichloroethane (1,1,1-
TCE)8} & d2A AARASL INHE A
& GdgAo] dzsta e LHEA sty
e 834 AU Qo AEa, A7), AR, Y
7], 9Ae), ©F S B 2y Bopox] ALE-H
o] gttt e} o] d AAAS LS A5 &S
gy FAZ 19873 ZEZE oFA7I AHBLEHN
ZA A AL FAIE ARES HAZME o]y
o1 AMgo] A Eo] gtk o2 Qs AT AA
S3let AAAS BAAHA qAAFAZY A
o] 7tH3tA HQAL ) 7kA HAAMZAZ} AN
Ho] stk o] dAMNAA F @3laA AR
AuiH oz FHAYo] wo} vAE RES JHA
AAZ AFEQZe] Fon, §712FEd W A
gjo] 43t Jlet MAA] ws) QgAge] ol
AHEA SRSl 87 lom, ARAo] wol 7]E&
AL S AL glo] AT 2 Beo] 9F
57 W&o AAAQ Bo] Brlwsich AR
AzZA oleg gg5aA ARAY dHoz s}
o 1 FAAN B3], FA/E5A ARAZL Aol

CLEAN TECHNOLOGY Vol.10 No.2

N
o
|

g2
o
s
o
EY
o
o,
ol
o2t
oz
=2
=
ol
rR

A JICOP(YE &% BE hz Agdels)y =
ApRbg o 9l3H 1,1,1-TCES} CFC-113¢] tf | Alel =
A/ 25A ARATY 68%, EAAT) 24%, FAARA
37} 8% 2 diAIZE XyHIL o], JAAHLE &
) FA/EFA NAAY FE7F AFS 49 U
o FUdME o] ¥dko g A7} ZYPEI T

mely, £ ATAME FA/Z5A ARAE B

A, AIBA, AadY s des st JEst

P olF HAFEFAFE SMT(surface mounting

technology) MA-ZA | &8sl Hkth

Al
=

2.

=

21 A|ZA L] Mg 2 BEA/AMZR/ 2
37}

B Ao FA/EFA MAZA uidel] AR
AHZ A &2 HLB(hydrophilic lipophilic balance)
2ol 6.2~13.4%1 polyoxyethylene alkyl etherf®<] H]
o] A AY A E (LAE series, 3'34313}3}, Korea)
S HoE AAFY glo]l IWE ARSI AIAA
o] LUA RO ZE terpene type oil (TO, gH=3}F,




Korea), isoparaffin type oil (IO, SK, Korea),
hydrocarbon type oil (HC, o} 74434, Korea)s Al&
o, REZAREBYAZA = 1gEZ-32 butyl
diethylene glycol ether (Kyowa Hakko Co., Japan)
E AR 28, AARAdT BW7F didEE]
LHEZE LYFY FYHEE AN AW
2 A2 (Cutmax 226, 3t 2
(EC78, %318}, Korea) 55 AlEon EHL=E
= abietic acid (Aldrich, USA)E A}-8-3} 3T
AAAY  wige vlol  AREAPA/=
/D-limonene/ RZAHIEAZAE T/ % FF= W
SHA|A ERM&AS AT 3 9%%‘?-1*13 3000 rpm
ZZ7Ao g <9 30x7F Wyl microemulsion typed]
MAAE st er 7259 2HES T 60 T

separatlon)7} B x] &= 56&—4 3%%% AL-8-3}
k. olgA MR MY Fo 2AY EWF
g, A%, AVIARLE, 4% 52 AN 294
g, pH, A7|AELE, 95+ 25 T & }.Lonzﬂ 5
3] 243 HAes Ao e 259
o2} viscosity meter (Brookfield, LVDVII+CP,

USA)E o] &3td ZA3tatt oS wigtd APA]
AF FAAD NEE ojF =golA BEE v o

=1 2
gk o

Mg 5A/25A ARAS SY2d o
& 2437 M v FHAAPE A

Table 1. Experimental conditions for cleanliness evaluations

Cleamng agent

- 013 - o]B R - 9 6

I

st APS FystAct £3, FA/EFA AF

ASo] wFzA WEd F A/S BHE, AVEPAY
25, ARGRAA 2 299 Y 20U FF L
238 Hye EPusz s e g &
e Wsle nAsgon o9 Al e F54
AAAZ AR FQA )9 AF(CPA, CPB)} A%
H I - B71etg MgE ARAS F Lxwsl
g Fe R8T S4B AV2FE Ui
A AAAE MY 8 LFEF(ZYx, A4,
g2)o] sl Table 13 22 X702 HNAAD H
7} AL sk $4 AL 100ml w2
Ao Az MANL 4H5mIS J7te T A
e A5 R 29E FJAZES ARYd B
t} wjo] BF3 AZ 3@A9 BHFoT QEFE] &
¥ INAEL MAS 3F AR AT A
g o] 83 FHPUS 0]%—%}04 1"‘97}%}%@ EE AT

3k ¥ ‘%1%4 dx AAHe AT -r7ﬂ SA3HA
1}, image analyzer (WIN-N-95, ¥iojX HIAEZEX,
Korea)& ©]8-3ld IMAESL] Fd &3 Qe
LHAEAY oA XS Tl LABFEE AU
= opios ARANSS Wk ole) A3 s
h2E ] ARSI vlus] BAr5, 10, 11].
AR} FEEE AFA) 458 APE 3
e A0 A H-Q] abietic acidE 42 3 wt %

A
T &
A -3 HAH YRS JAA siZH ] 3 wt %, 10

Formulated cleamng agents ,
Commercial products

— Wax

Substrate(size)

0
|
i
Cleaning t
stage |
Cleaning method Kinsin l
stag
Drying
stage
!

¢)e

Analysis method

SUS 304/ glass
25x75x2 mm
Immersion cleaning
20 min, 40 C

Immersion rinsing
5 min, 40 C

Hot air drymg

Image
analysis

oy
25x75x2 mm 25x75x2 mm
Immersion cleaning | Immersion cleaning
60 sec, 40 C 20 min, 40 C
Immersion rnsing Immersion rnsing
40 sec, 40 C (5 min, 40 C

Hot air drying Hot air drying

Gravimetric
method

Carbon-
tetrachlonde

d¥7]= 1038 M =



64 A/ ESA ARA A D AARE APTH APHE AT

wt %2 A7sted 1087 300 rpme] 2702 &%
o gul 3o o]ES spdsled 25 C, 40 C, 60 Tl
A Zbzy 2087 BAEY 23 Ld T2 wEd %
=59 CODE FAsto fwaEeids H7EsHT
[5]. 4714 COD T+ LEEQ MAY o 2
I AREAFAAY XA [T s AHAHPHLE
vl g3l COD AALES FH3AY f5 s &
7Vl T COD AL colorimetric method (ASTM
5220 D)& o] &3l 2A3lgoen COD AALEL %
7] A He COD w52 a8 9 CODFEY
ZHE o]8sl AAES FUMEART.

22 AARFE AFIY 9% A8 AT

AR B ES AWAEE SMT FA-L A (print) 33, 3
ZHchip mount)F4, ‘g (reflow) T3 L] Al FEO=E
J = =4 Figure 19 2} 3ol Ao} M| A7} 2|85
= g B2188a T o 7], 1Al metal mask

a) SMT Process

l Production |

input

b) Cleaning
target

: Metal Mask
‘ Metal Squeegee ;
B Cleaner - 300K '
- Spassen - 20 f

-
’

{ - Cleaner - 300K

L * Nozzle ;
I - Head reflective :

l ° Reflow system {
. |

o] F-2}5] o] Q)+ solder cream- A A 3}7] H3t] 5
(spray) M| A A & A3l FALe AUYOE metal
mask A& MG 3st= 3 A (chip)Al A ¥ o] A 22}
A 0 g = AR Ao A PCB(printed circuit board) 5
o A Hed olu) AFR-EHe =Eoiy BRALS
T2 A AFRSE Sl AR A Yy
AN o] MAL 129 Fol &3t reflow A2 W5
o] #-2x]o] = FluxE A A= Al 3-go] o,
SMT HEZAL AA AZxH PCB= AEdto #Hx o 4
M-S 3HA ©ot. 71E9 AR A ARS-StaL = Al
A 1] = metal mask A AZF A& A &5l o A4
H] glo] LEES AR AU AHFFRY 4
22 AT o 7o e ddol tigk A MAY =
71 MAA 7 A EA] Fol AHARN AlBasS €
S & ATk 53], Reflow system F-F2f A o
233 MAAZ=E Qlo] FAHASE QIS AT ' Q1A
218 AH)sla Qi) Table 2, 32 A HAZEE
o] EAX} A A Ao & LHEZES 8|1l Table 4

Reflow Visual

Check

S oldering

| - Defected PCB |
l « Cleaner S-8 J

Cleaner -~ 300K

Figure 1. SMT Process & Cleaning target.

Table 2. Target materials and their contaminants for cleaning
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Table 3. Analysis of soils
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Table 4. Analysis cleaning agents in use before their replacement
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Cleaner 300K NEOQOZOL-HC

(b) Comparison of 100% dip cleaning time
between Cleaner 300K and NEOZOL-HC

for cleaning solder cream.

Figure 5. Dip cleaning that result of solder cream on metal mask.
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Figure 7. Cleanliness test of nozzles using of NEOZOL-150MKD.

Figure 6. Spray cleaning that result of solder cream on metal mask.
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Figure 9. Defected cleaning that result of solder cream on metal mask.
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Table 5. Application of formulated cleaning agents to field

Prekus cleaners

Classification

Metal Mask cleaning

Metal Mask spray cleaning Spassen-ZO

Nozzle cleaning

Retlow system cleanin o Cleaner 300K

Cleaner S-8

Defected PCB cleanung

Table 5+ A3 A X 43) 3t
A el AP HrF A&

Cleaner-300K
Cleaner-300K

. upyE 71
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Alternative cleaners

NEOZOL-750H2
(terpene type |4 )

NEOZOL Spray P-80,
NEOZOL Stencil Cleaner
(isoparaffin type A7 A))

NEOZOL-150MKD
(hydrocarbon type A% #)

NEOZOL-750H2
(terpene type A A A)

NEOZOL-PCB
(isoparaffin type 4|74 #))

Table6. Economic & environmental safety effect through introduction of alternative cleaners in SMT pi'ocess of

L electronic company

Cost of cleanmg agents Total cost

reduction
eftect

Problem Solution

Introduction |

| Use of

of
| volatile | non-volatile
| and and thousand
| toxic |environment| won/year | won/year
cleaner | -friendly
cleaner

Toxity of cleaner(LDSO) Flash point of cleaner |

before

apphcatlon

" Environmental safe - effect

atter before after

| application | application |

application
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