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PCBS] WA AAE AAZ ARES = Az eo]d HV AlE A7gste] olel tist Y EE Hrretsint. X321
izl APAE sk Asixls APgAL] AR, 3784, AAS B7tete] AAIARQD A ddxtel ejAste] =4
9 A gatojof gtk AgAo|n G521 APgA 7P e] Ailo] @AM ul-g- Fesith  AFeaE oy
M 7 WS 5 BA3ESE 7191 SEM-EDX(Scanning Electron Microscopy/Energy-Dispersive X-ray) 1293}
2 214937 Hle THERMOVISION A20 model)E ©]-8310] YA LS H7ksloitt CT2770 REo] AR EFIES
2x2 emz Zefhfjo] Axzgo] A H3} 3o JAEE SEMO] o|u|x] BAS Za) w3 4= 9)lal EDXO AR
A& Bl MR AASS ARSI ¢ AUATh FFE ] PATE 2HO nle s} [PC-A-36 2E9] 7|H-E& A,
ioé%i WA e} HA7VFE ARgete] AaPdTlztE A A, 9] A2} 50 °C Ovenell "] AlRES] Zjoleof wjE
2129 HIglE BlwsigiTt.

Abstract — A spray-type cleaning agent in utilizing dust-remover on PCB was chosen to study the cleanliness test and
efficiency. In order to choose alternative environmental-friendly cleaning agents, it is important that the systematic
selection procedures should be introduced and applied through the evaluation of their cleaning ability, environmental
characteristics, and economical factors, and that the objective and effective evaluation methods of cleanliness should
be established for the industry. A novel cleaning evaluation method with scanning electron microscopy/energy-dis-
persive X-ray analysis of surface observation evaluation method and an infra-red thermography camera(THERMO-
VISION A20 model) was studied in this work. The sound card(CT-2770 model) cut by 2x2 cm size was used as a
part, and before and after the spray cleaning, the cleanliness was observed by the image analyzer of SEM and further
the removal efficiency of dust was quantitatively evaluated by the component analysis of EDX. For the parts of P4T-
E model motherboard and IPC-A-36 PCB plate, before and after the spray cleaning, temperature differences were
measured and compared at room temperature and 50 oven temperature by an infra-red thermography camera in the
contaminants of dust and iron powder.
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Cleanliness Test by Spray-Type Cleaning Agent for Electronic and Semiconductor Equipment
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(a) CT-2770 model sound card
Fig. 1. Test plate of substrate.
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(b) P4T-E model motherboard
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(c) IPC-A-36
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Table 1. Physical properties of a cleaning agent tested in this work
Physical Property

Measured value

Density 0.76 g/em’
Specific Gravity 0.758
pH 5.73
Viscosity 228 cP
Flash Point 67.00
Surface Tension 22.50 dyn/cm
Conductivity 0.00 ps

(b) Cleaning with tissue

(c) After cleaning with cleaning agent (d) 48hr Dipping in cleaning agent
Fig. 2. Surface anylisis of CT-2770 model sound card by SEM
(Pollutants - Room dust).

v eAEHo] Gl 7 vlg HHslaL RS BHo BG5S
K] wfiel A7 7ol skt

Flg 29 (a)~(d% 27 AP 7Y Qs 271 A, 715 E

Fobdl A, A3eo] APgA| AP $ AlH, Azlo] A

ﬂ °%"t»}6§°1] 48*17P D758 AHof| 3k SEM 39 o]u]x] 24
ARlo)ar, B o|uX|uke 2= Al NP FHE DS F

710l 1011 e} Table 2001413 242 A1 A WA7} 9l 271 A4,
75 Bl wohdl Al Axlo] AgA] A 3 AJH, A3
o] AR WdEdel 48A1XF F7bse AlHel tisl] EDXS] A
A AR Bk ARl A AvgkE dolul, EDXS A
AA3te] FE Btz A AL AREA] Aol sl HA] A
AAEE FhdsA =231 Eolt)h 0% 60% ©)/dS YER AL
A= 60% T9E 20% 23, XE 20% 1)REe] AAES A3 of
714 LR EDX2 444 7<= Apparent Concentrations 2]
uleh=t] o]= a9 A& dufslE R Foxl Thel= glrt.

Intensity A sample
Intensity A standard

App conc. = x wt% element A standard
Fig. 32| (@~(d)E L9E A7IFE sto] Az Alde] 247 A
7HE S 50 AP, 7R e dEs 1R ElgrR Hobd Al
23zelo] AlgA Al - A1, A3zeo] AFgAle el 48’\1
b @7k Aol tigk SEM E9 o]u]x] £4] ARIo]aL, Table
3ol A2 A A d edEo] maE AP, R Bl W
obel A, A3zejo] AlgAl Al F- AP, Aszeo] Al Al N
Goll 4813 H7ks Aol sl 242e] AldAd el whe &
o Hrpre] FAlek Mol Aol "olle H=E EDX 4 A3t
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Table 2. Component analysis of CT-2770 model sound card with different cleaning methods by EDX(Pollutants - Room dust)

Cleaning moios Component 0O Na Mg Al si s cl K Ca Sn Ba

No cleaning (Dust : 0.0005g) 226.56 13323 2355 0.595 2.175 29.885 13.465 3.055 1.48 2.69 4.04 35.95
(£50.86) (£2.17) (£0.985) (x0.135) (£0.035) (x0.165) (0.575) (:0.697) (£1.48) (£037) (£0.02) (£0.07)

Tissue cleaning (Dust : 0.0000g) A A O O A A X X O O A X

After cleaning with cleaning agents A x A AN X X A A X A X

(Dust : 0.0002 g)

48hr dipping in cleaning agents O A O O A A X A O A A X

(Dust : 0.0000 g)
# O : Over 60%, A:60%~20%, x: Under 20%

paoint #1
- —>o—point #2
"'II -------- point #3
[y N .
—¥— point
b #4
¥ —#—point #5

(b) Cleamng with tissue

(c) After cleaning with cleaning agent (d) 48hr Dipping in cleaning agent “o00 O  ZD 400 SO0 SO0 1oD0 1200 4400 1600 12m 2000

Fig. 3. Surface anylisis of CT-2770 model sound card by SEM Time(sec)

(Pollutants - Iron powder). . . .
Fig. 4. Temperature difference of the points of P4T-E model moth-

erboard with the elapsed time(Pollutants - Room dust).

= HerfSiT)

Aol ARl A3zglo] A A E&E ElfFE Hohl= Edz F2Es ool A A A 9 2529 AolE
A o) AR 215 953 AJ5S Holx|i= ol slog EM Jefarolt), o] I E Fal pls A At $of 7]
k), AN Wix|e] AR5 F S, Cl Bad] AlAdl deir= 2529 Aol E ghrol] Bl 5= Qlrk
Bl Sohd AP R 8 4014 AFEES Belon, 4 *ﬂﬁ A A7} Aol V1eHe] 25 50°C Q8] 71 A F

e AAE Al Bt B L2 s BAAN ARSE AT AP F HAE ool 719k LR 2 2E B Qlout

glo] AlPgl kel A kel 7t élo}ﬂ A e AE Hlwrt 30% F2F 7)1 S AFeofA @h;si% wjo] L= 93]E WA} %
wv] Fel vieli= 7hHe WA ek 22 el R S o9 ZIRe] 2R A T, HAZF AAE 7)8e] L7t %
72 d PES AZske el 8] A2 2 0% Belrh < AS BT A 229 %}5‘5 A 7L o] gl 7199

25 BsPE A F2] 71ekEt 84 o 59 78715 Holn |
3-3. HMeMAsF IS 0188 AYx WIHnt o= £59] Fo] f Zitt.

3-3-1. 50°C 7} F Ad2olA] 7)) AL wj7px| o] LR 3-3-2. /M-S st Vi) Al A, § 2 2949
W3} oA e AA}E Table 4, 5914 A pointd T FH2TE Alkstod

Fig. 48] 1232 A A3t §2] 50 °C 22l 108 71§, 4 LHERASITE Table 4= 7d&olM A A Al o] 22 s
2ol 308 B¢t A8 wle] & B W3S 30% (HHoR & 33]9] AeS HA] 7]23 Fol L, Table 55 50 °C 22} 5, 10, 15%

[e) i=]

gt At ke 7ol AR s78e) Pointd 2 33]9) AEA G 7Hd A 5-0] dspdrhilet S A A3 Al 7o 2=

H

Table 3. Iron analysis of CT-2770 model sound card with different cleaning methods by EDX(Pollutants - Iron Powder)

Methods No Cleaning Tissue Cleaning . After cl.eanmg . 48hr filppmg
with cleaning agents in cleaning agents
Amount
Repeation out Weight(g) EDXanalysis ~ Weight(g)  EDX analysis Weight(g) EDX analysis Weight(g) EDX analysis
One Time 0.0633 347.10 0.0002 9.74 0.0016 20.99 0.0060 46.51
Two Times 0.0475 330.52 0.0001 5.88 0.0008 6.54 0.0073 76.11
Three Times 0.0472 337.51 0.0001 4.16 0.0010 10.18 0.0081 73.53
Average 0.1580 338.38 0.0001 6.59 0.0011 12.57 0.0071 65.38

sletsst Ml47H He= 20094 128
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Table 4. Comparison of temperature distribution of IPC-A-36 model substrate with the locations of a point(room temperature)
Cleaning condition Before Cleaning(°C) After Cleaning(°C)
No Pollutants Pollutants(Iron Powder) Spray Cleaning
repeation
Locations a point P Ist 2nd 3rd Ist 2nd 3rd Ist 2nd 3rd
1 26.5 26.9 27.0 26.9 27.1 26.8 273 28.2 27.9
2 26.2 27.0 26.6 26.9 26.9 26.9 27.2 28.1 27.7
3 27.2 26.9 27.2 27.0 26.9 27.0 27.8 284 28.5
4 273 26.7 274 26.9 27.1 26.9 27.5 28.6 28.2
5 26.5 26.7 26.9 26.7 26.8 26.8 273 28.1 27.9
26.74 26.84 27.02 26.88 26.96 26.88 27.42 28.28 28.04
Average
26.87 26.91 2791
Table 5. Comparison of temperature distribution of IPC-A-36 model substrate with the location of a point(50 °C Oven)
Cleaning condition Before Cleaning(°C) After Cleaning(°C)
No Pollutants Pollutants (Iron Powder) Spray Cleaning
stay time
(min) 5 10 15 5 10 15 5 10 15
Locations a point
1 36.0 38.5 40.3 31.9 329 352 36.6 38.5 40.7
2 35.5 384 40.0 32.0 33.6 353 36.4 39.5 40.1
3 36.7 37.9 40.3 31.8 329 355 37.0 383 413
4 36.5 37.7 39.7 31.9 329 342 36.0 37.7 39.7
5 373 39.9 423 329 333 353 38.2 39.5 419
36.40 38.48 40.52 32.10 33.12 35.10 36.84 38.70 40.74
Average
3847 33.44 38.76
a0 —o— Before(No Paollutants) ¥ | —o— Before(No Pollutants)
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Fig. 5. Before & After cleaning temperature comparison error bar
with room Temperature of IPC-A-36 model substrate.
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Fig. 6. Before & After cleaning temperature comparison error with
50 °C oven staying time of IPC-A-36 model substrate.
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