3.1 PCB

(electrolytic
Ni/Au) (electroless nickel/immersion gold, ENIG)
HASL (hot-air solder leveling) (fine
pitch) (flatness) [5]
(organic solder ability preservatives, OSP immersion
silver immersion tin
3.1[6]
3.2[6] Circatex 2003 OSP
2003 19%
2005 22% 2003 5% 2005
10% 7%
2003 3%
3.11 (organic solder ability preservatives, OSP
OSP (fine pitch)
(flatness)
Li [7] OSP
(reflow)
(wettability) 1960 Enthone

Entek (Benzo-Tri-Azo, BTA)



OSP
1997 2002
OoSP

Aryl Phonylimidazole

355°C
3.1.2 (immersion/silver or tin)
silver migration
thiourea
IMC
tin whisker
3.2 IMC
IMC Islam [8] Sn-3.5Ag-0.5Cu
(electrolytic Ni/Au) (electroless nickel/immersion
gold, ENIG)

IMC
IMC



Huang [9] Small Outline J(SOJ)

IMC Ni-Au IMC OSP
1.3 Ni-Au Ni CusSn

IMC CusSns OSP Cu
CueSns CusSn
3.3

PCB
Canumalla [10] OosP
ENIG

(resin coated copper) (nonwoven aramid

fiber reinforced epoxy)
(pad lift) Snugovsky [11]
ENIG

(black pad)
Huang [12] BGA

IMC
Imm

2mm

Wu [13]
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Dasicy Chain
(distance to neutral point DNP)

Lee [14] | MC
1-10pm (dimple)
IMC 10pm
IMC
IMC CusSn.. - IMC 8.2
CugSns IMC 10 IMC
3.2 2:7GPa CugSns IMC
1.6GPa IMC
3.4 (void) CSP BGA
(void)
(flux) (reflow)
(reflow) (flux)

(outgasing) (reflow)
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Y unus [15]
(torsion)
50
3.5
(dewell time) -50 ~150
(transgranular)
(intergranular) [16]
(high thermal
mechanical) (coefficient of thermal

expansion, CTE)

mechanical)

Shohji  [17]

N, =Cx" XDT) "exp(Q/RT,,

DT

x)

(low thermal

Coffin—Manson

(3.1)

C F DT

max

-12-

100



modified Coffin—Manson equation

Coffin-Manson

[18]:
. & h o2
N H L (Ba)oT) §
N,

(life)

(CTE)

(first-order approximation)

(3.2)

(bump) L

DT

3.6 JEDEC( Joint Electron Device'Engineering Council)

| PC(Institute of Interconnecting and Packaging Electronic

Circuits)
JEDEC

Alliance, EIA)

1957

JEDEC

- 13-

IPC
(Electronic Industries
1960
1970

IPC



3.6.1 JESD22-B117 (BGA Ball Shear)[19]

C. [3.4]

3.6.2 IPC/JEDEC-9702 (Monotonic Bend Characterization of

Boar d-L evel Inter connects)[20]
(monotonic bend test)

35
(fracture strength)
. e(Le-L)(L.+2L)
d= S L/A™s L
oh, (3.3)
d e global strain rate(
5000W/s) Ls LL
h,
(dye-and-pry method)
3.6 (pad lift) (fracture within solder bulk)

IMC(fracture IMC)
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3.6.3 JESD22-A104-B(Temperature Cycling)[21]

31

3.6.4 1 PC-2221(Generic Standard on Printed Board Design)[22]
(organic printed boards)
(homogeneous)

(reinforced)

(gold plating) (nickel plating) OoSP
3.2
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