HZ Fd BeA @712 FAHAME AFYAH FAH BGA package Al Aol 9]
93 91ov"BGA package FE flux 2 o]2Fe HAFHo BFHo? &3
= fluxe M Ho] AUZ o] Fojxx &S 7% solder ballEo] L EE FL =2
HAE o lead, circuit board 59 %23} conductor insulation %9 9<o] fr}.
Flux®| cleaning agentZA Rosin flux®] 7 $ Petroleum solvent, Terpene solventtt
IPA, Methanol#t #-& Alcohol& 2] A&l & A 2 22 AP £ 2t
T 8A F5o e AAY Aol glon water-soluble flux® 2% package size
o] 233l wet Deionized water?t oz @& fluxe AAZ 4X &7 WEo
alcoholo| Wt surfactant® A7tsta Qe ARt ™ olo] B dApoM: 71& £4
ARREA S B aste] ghAl - i AP did dEAE QEQ

Deionized water% cleaning agent® Conveyor type2 ]

o BAMY unitZe 229 A LA HEsn A

2 P2AE =Esiglon MgE ARA2dE B8 AHE package®! Surface
Insulation Resistivity, Ion Contamination level test $& 83t MEZ & 249
conveyor belt®] X 83 o] 2uHAFAE o] &8 FulF AFHA2d LS S F
4R 2 23 o wA, AbE 29E 2

.o &

Al Alg3sta 9l BGA flux cleaning systemol A& fluxe] ZFo] wal RA,
RMA #A99 fluxet OA AEY fluxE AH43t8 RA/RMA flux A€ 9 Cleaning&
Solvent washing, Deionized water rinse, Dry X322 o]Fo]x o OAAE L&
Deionized water washing, Hot Deionized water rinse, Dry 3422 TAHo 9?
Table 1.2 U¥HAQl wt=x 7] 2] AHFTAHE 2%FF Aot}

Flux cleaningel AH8%e A#ZAe Ag7le 28 =@ F 22| bath Wl solvent
A 93 magazined packageZ loading*1%) & magazineS 3| AAA packageS A3}
i batch process®t conveyor belt ¢l package® loading Al#H o] SAI71HA 43
o2 38t In-line process’t #2 AMEEl1 Q=) batch process® %% package
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Table 1. Cleaning Process Planning®

Clearing . . Cleaning Equipment
Flux Solvent Cleaning Method Options Options
Vapor cleanin
Organic b g Ultrasonic
Solvent | Overall cleaning
(single or Cold cleaning | performed/
Rosin flux | azeotrope) | cleaning | One-side | not performed
cleaning In-line system
Water plus or
alkali rosin Cleaning with rosin cleaner batch system
cleaner
water—soluble WWater} Cleaning with water only
flux ater plus . . .
neutralizer Cleaning with water and neutralizer

loadingdl2 @3 ¥ A= E organic solventE A&t E Z2o] 93 fume
A 4= Ao} magazine capacity®] A7 A7l WEo] dF Aol B}
D&Y @ AEEA 9ol Ak A vz 7)) AT
Conveyor beltE ©o]&& A&ETAH Aol F2 sjgso] A& H =6 In-line
process® FTAHE d&5Hoq FIHY £ v FHL UATU packageE olF st
conveyor belt®] TXA AHZF A F oy AF st EAA HHEANT AU
004 AN 2" F 24 cleaning spaceZt ZHHEElO] Qlo] HBAol Fd {7 L AE AHEE
T+ #AdAe] /U184 F5 fgAel Ak wHdA {7l 8AY ARSHAE Hors)
% 2Deionized waterg ©| &3l water soluble fluxE A H3l7] i 23 A
A} e B2F e Hgo ozt

rffr kol oo

ﬁ

5]

lil. Flux Cleaning System2| A 2 ==}

1. Process Design

BGA package?| flux cleaning system® F+4 <& packageE ©|$ A7l conveyor
belt®} loading® package 12+ A& $3¥ Washing zone(Ultrasonic washing),
washing process® 3% BGA packageo pumpE o} &3le] A% o 3o water
spray nozzle2 Hot Deionized fresh water® ®A}5l: Rinsing Zone, washing¥
rinsing 8% 713 package?] FENAE A8 Air knife2 1 F7IE BAMAIE
Air Blower Zone, package?l & % o2& 4H3 AAS}7] Y3ld IR-Heaters
ol &3] €% 7lslE Hot Drying Zonel2 & o] Fo] & ¢t} Fig. 1& 2 A7E E3) )
93 Flux Cleaning System?] &3 Eojt},
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BGA y
Packag Rinsing AirBlow  Hot Dry BGA
eading Package

Loading Ultrasonic pack
, , Unloading

BN

Air

New D.1 Water

Fig. 1. Process Flowsheet for Flux Cleaning of BGA Package.

2. Conveyor Belt Unit

B AAo)d sMetd Flux Cleaners In-line system 2 reflow #Xo] & BGA
packages A& o2 M H X9 conveyor beltdll loading®@th. 71& 9] conveyor belt
+ stripe type®| package® A H Aol= EA7L 1o unit type packaged A%
package®l size7t A8Y wW rinsing zone?l A - 3tFolA BAIFE Fgtel 2 d)
package’} boato] A o] =] conveyor belt olaf & FgdtE ZA7F 9ot oo M=

+ type®] conveyor belt& Al - A 239 2™ small size package?] 3+&8 FAHA
4 & AU} Fig. 2& 7189 belt Beier A2 223 conveyor beltE Vel #H o)

O

o, Conveyor belt9] & SUS 304011 top belte] 2<% BGA package® €A%
Z1sk7] ¥8] PTFE®R coating 83tk Conveyor belte] ol4&&£%E 750mm/min®
setting 3} c}.

 —— | — — —
;r ! — = 9 — =,
= ot e
= — == -
= + SESScriSSiat
X —‘_J - _J'_!

—— —— mi A =
a) Conventional type b) New type

Fig. 2. Conveyor Belt using Flux Cleaning System
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3. Washing Unit & Rinsing Unit

Washing zone® T @RIl FTHHE fresh waterd AR A level ©]4te]
fresh watere overflows Al #o24 AA level® A3t cleaning bath$t cleaning
batholl A overflow™ < fresh water® ZF8l& store bath® T4 ¥ 9t} cleaning
bathe] ¥ &G Ultrasonic generator7b A A 5o} 29 transducer® F3f 24

£ 283+ conveyor beltdl loading 9 cleaning bath®] fresh water® F &=
packageo] E o] 299 flux\ ol EF & AYac 23 FAAE 40KHz 439
H24g WPt Ultrasonice 2 A3 ¥ BGA packaget rinsing zonedl A spray
nozzleS S8 EAIEE fresh watero)] <8l 22 AlH Pl Package’t olddHE
conveyor belte] AFole 474, stfolE 1789 minifold7t X =™ Z manifolde] & 6
789] spray nozzleol 4 X gt}

a) Manifold and Nozzle b) Air Knife
Fig. 3. Rinsing Unit & Air Blower Unit

4. Air Blowing Unit

Washing zone¥® Rinsing zone2 AA 2zt M#HE =l BGA package® cleaning
process® AXHA packagedl BEAE dv 8L AASE Air blowing zonel E
o4 glth Air blowing zone package’t o4 5 & conveyor beltd & wgkoz A
5o sl¥o] dAE air spray nozzle® air supply line #} air blowerZ FA4Eool @
. 71248 E T3 FNEANREEE slit typed] air knife?} packaged FEE A
Asted & g8 »Zrv $539 flux cleaner A &tol A &84} Air knifer:

of 370, stFf 2708 H A PF2 ar knife?] diameter® 1.5 incho}™® 0.5mm<
slote 2 dA - Adstder BAAGEH S 4R air knifer 800~ 1,000mmH00]™ 3}
air knifet= 300 ~500mmH.0 °}t}.

- O

5. Hot Drying Unit
Cleaning 348% Ay =
o o] HEE FEL SA3 AAdY 9F FAZAM package’t °lFEHE
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conveyor belt®] Zwato =z HaPsA 49 5o HeaterES A X st}

Heater IR-Heater2A A&Adz &€& FAld #Hilste waolnm 250W &<
IR-Heater 6702 3} unitZ 15KWHA conveyor belt®] AR el &lio] ujx 39 oH
process &9 Hot drying zone? €%+ 100C(EXI10C)E HAEE MAsIgon

IR-Heater?] temperature= PLCo| ol&] z% ZH o}

6. Zero Discharge System

2 AT A& Carbon filter®} Ion exchange resing ©] €3t Washing Zonedl A
overflow ¥ wasted water& filtration 3% Final rinsing zone® 2 33 o245 3
o AFAHFA BesA g F Ui A2"g MLt Washing zoned]
store batholl 4] overflow® wasted water™ Tanke] 39 pumpol &3] carbon
filter2 o} =™ carbon filterdl A &84 F2to] 28] wasted watere] B+ o] 14}
F &= 3 Ion exchange resindlA A5 o] Final rinsing zone®| spray nozzleo] &
HoZH AAHE

IV. Flux Cleaning System?| A s A& 2o A3l

1. Cleaning Test & Recovery Test

2 dFeM L BGA =& FuE AR E GAEE 2R AEEr)
mEoll RES A Al X3 ALl A A HEo] 1EdAE HAE5E7] A wEA AR A
Z QAL AANY FFEF ) MetE AHAAE setting 3t9] Cleaning  test®t
Recovery test& AAISATH B HA¥Po AL&¥ packages AAMS] PBGAZA 7]& 9
A& Za A A2 EFEo] ¥ small size packaged MHAYSH 3138 s
1A 13mmX13mm sizeE A €3tod A5 AFPo| o] &3 A} Cleaning tests YuhA
° 2 BGA package A Z3]Ato) A Cleaning process?t %Y package?l testol] ol &3 &
Surface Insulation Resistivity®} Ion Contamination LevelS test 3ot 8Hr

operating ¥ M ¥ packageE sampling 39 test® A A3ttt Conveyor belt

system®| 3l+&& vlW3E7] 98 recovery test® A A3tY o™ 8Hr operating 3 T

drop¥® package?l F2AM 4% & #Hrtstdo

2. 8sAd &3

7}. Cleaning Test

atrtel package7t Al A td 28 FE A7He o dmino) o™ 8A7t operating &
packages sampling 3t Surface Insulation Resistivity®} lon Contamination Level-2
FHT 23 w=A A2 Az 2FstE 7)E BF E3}FHY

-309-



Table. 2 Experimental Results

Test (?ustomer Results
Requirement level
Surface Insulation Resistivity(ohm-m) > 6x 10" 9x 10" ~2x 10"“(Pass)
Ion{C Contammatlon. Le\gel <14 08~1.1(Pass)
(micro-gram Nacl/inch”)

1} Recovery Test

A A€ packagedl 3 +8L packaged] type# package®] sizeo] wa} x}o)7} gl om
ARZA e w& FAYHAE J&S B} Standard settingdtoll A A¥3 A &
Ao Alg® PBGA packaget 13mmX13mme| small size packageZ Al
conventional conveyor systemo|* 8Hr operaing Z 3 dropped package”} 100ppm
& AFsHoyd B A7 E E&l 44 - AlFE New type conveyor belt systemodl] A&
1~3ppm< YEFYATH

ot
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