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Figure 2.
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Example results from the contact angle test.
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Figure 3. Surface analyzer.
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Evaluation of cleanliness (UV analysis method)

2.5
: before cleaning

: 5 min-cleaning

: 10 min-cleaning
: 15 min-cleaning
: 20 min-cleaning

®©® O O T 9

Abs

YWawvelength[nm]

Figure 4. UV analysis of residual flux on the substrate after
cleaning by N-58 as a function of cleaning time.
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Evaluation of cleanliness (IR analysis method)
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Figure 5. IR analysis of residual cutting oil on the substrate after
cleaning by N-58 as a function of cleaning time.
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6) OSEE (Optically Stimulated Electron Emission)

BI=0 2=l=s dAE =4
=

1

v Sensitivity : 1~10 mg/ft?
v/ Easy to use, relatively inexpensive and rapidly evaluated
v Not require highly trained personnel

v Enable to distinguish oil and oxide contamination
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UV Light Collector
/ UV Radiation
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Figure 6. Diagram of Optically Simulated Electron Emission(OSEE) method.




Table 2. Comparing Salient Features of™
Methods of
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Cleanliness Verification/Measurement

Oxidation Carbon
Coulometry )

Methods Type of Soils | Part Geometry Non- Area Limitations
Detected Limitation contact | Inspected
NVR Organic Some No Limited Generally small parts
uv Some organic | Yes Yes No limit Fluorescing contaminants only
OPC (Optical particle Particulate Yes No No limit Large particle contamination only
Counter)
Optical Microscope Organic Yes Yes No limit | Only gross level of contamination detected
Black light Some organic | No Yes No limit | Only fluorescing gross contaminants
Water break test Organic Some No No limit | Only detects hydrophobic contaminants
Contact angle Organic Flat surface No Small Only detects hydrophobic contaminants
OSEE Organic and No Yes No limit Does not detect inorganic contamination
inorganic
MESREN Organic Flat surface No Limited Does not detect inorganic contamination
DOCC(Direct Organic No Yes Limited Subject the part to high temperature
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Table 3. Surface Analysis Techniques
for Cleanliness Evaluation

Techni- | Probe Analyzed Analysis Spot Element Sensitivity Comments

ques Beam Species Depth Size Range  Threshold

SIMS- 69Ga* lons 1-3 >0.01¢m | 10,000 ppm Very sensitive,

statics ions monolayers amu nondestructive, few

Hto U monolayers

SIMS- O,*ions | lons 10-300A+ | > 30 um HtoU ppb- Depth profiling

dynamic | Cs* jons Profile ppm (deep or indiffused
contamination)

ESCA X-rays Photo- ~30A 10um —2 LItoU 0.01-1 Quantitative,
oxidation state

AES Electrons | Auger ~30 A =0.024m LitoU 0.1-1 Quantitative, small

electrons atom% | spot size
SEM/ Electrons | Electrons/ 5,000- 15-50 A BtoU 0.1-1 Microimaging
EDS X-ray 30,000 A (> 30 um atom% | element analysis
For EDS)
FTIR/ Infrared | Infrared light | 1,000- » 30 um Molecular | 0.1- Identifies organics
ATR light absorption 10,000 A bonds 1wt% and polymers
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NON-CONFORMANCE/
FAILURE
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Figure 7. Optimum level of cleanliness
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T M

(Japan)

1 SEM D/MAX 2C / RIGAKU

SEM/EDS | JSM-5200/JEOL
(Japan)

3 | ICP-MS | ICP-MS/HEWLETT

PACKARD (U.S.A) (ppb level)
4 XRF SRS 3400/ BRUKER |« £J|=, RIIZ, & 1220 ==
AXS (GEMANY) A 2AM
5 AA GBC 932 AA e WA SRENH U= =5 &
(Australia) (ppm level)
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& 2g g
— | ®x Y - AHE E T
g T HI 2= 24 i
6 AFM SPM-9500J3/ MAlgE EH =24
Shimadzu (Japan)
7 TGA/DTA NETZSCH STA 409 e 2| ¥ RIIstet=22 E=2ol IE =4
(Germany) «SE HIE, ZHA0|, R0l S 4 H3t 24
«HIZ,BtSE L MOIZo BSHEH
8 HPLC JASCO 1500 series cZ2XNT0 2 RIVNSE IY FY 2L FE
(Japan)
9 GC/MS HP 6890 Plus GC / SIEE, Y, YUAZE, AZ =2 S0 Hd=2 =2 ¢
HP 5973 MSD / X =4
Hewlett Packard (U.S.A) | s &R NSUH2 S&e Eal+=A 7o &4
=& Y EAOVOC =4
10 | Polarization ECLIPSE ME e DMEH AN ZA (HI = : 10006H)
microscope 600/Nikon
(Japan)
11 uv V-530/Jasco BN ISR Y =4
(Japan)
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cdl o
o

5| &xY - ANE 8 C
11 Flash point 17-06-1973/ « RJI EHY 2ot =3
tester Grabner Instruments (Austria)
12 | Vapor pressure AVP-30D/ « FII EHS BN =H
tester TANAKA SCIENTIFIC Limited
(Japan)
13 FT-IR/ATR FT/IR-4200/JASCO RIISE HL.FSHE4
(Japan)

Monitor(OSEE)

14 2 24| Mastersizer Microplus / Malvern | e /mrange & At 37|12 & =& S5F
Instrument Ltd. (U.K)

15 Zeta Sizer Zeta sizer 3000 HS / Malvern S EM S BB RSt NE MR SE
Instrument Ltd. (U.K) oLty QKO 1 37| 2 23 0ot

16 TOC Phoenix 8000 / c MASSIE SO BHAHdE (RIS S =4

Tekmar-DOHRMANN (U.S.A)
17 | Contacy Angle DSA10 / KRUSS M EEHS SEE §FA SEC=2
Meter (Germany) DHHIE 24
(Goniometer)
18 | Surface Quality SQM 200 (U.S.A) o CHAIZELH X EH EE T =4
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