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Lead 0.1%
Cadmium 0.01%
Mercury 0.1%
Hexavalent Chromium 0.1%
PBB 0.1%

PBDE 0.1%
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Mold
Temperature Compounds

-Tg < PCB Components -Tg

Pad finishes

Temperature (< Solder Paste

Moisture
Sensitivity

Material
Selection

Solder joint

External
Visual

Inspection

Mechanical
Stress

Reliability

Temperature
oacie Lead Free
Handling
Process

Lead-Free vs.

Considerations

Package

Lead bearing Integrity

Creep/
Strength

Rework
Issues
Wave Solder

@ Temperature

Alloy impact
on solder bat

Oven
temperature
capabilities

Temperature
capabilities

Temperature
Limits

Alloy mixing
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Process concerned
More heating room required than Pb process
More flux and reflow time required

Fast cooling rate required but increases the potential for
tombstoning and IMC

Contamination in the pot (such as copper, Silver), it's will be
corrosion on stainless steel pot

Much controlled required for solder pot impurity when max
production

Poor wetting on dual reflow cycles and wave splder (especially for
dip components)

DOE for optimization reflow parameters and rework process
Visual inspection by IPC-610 & IPC-9701
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93.6Sn 4.8Ag 1.7Cu
95.0Sn 4.0Ag 1.0Cu | 96.55n 3.5Ag | 99.35n
_ 95.6Sn 3.7Ag 0.7Cu 0.7Cu
91.75n 3.5Ag 4.8BI 95.5Sn 4.0Ag 0.5Cu
227C
\ 202C 218C 220@ i
150C 175 20 220C 240C 26@C
T 136C T 183C
|
42.0Sn 58.0Bi |

63.0Sn 37.0Pb
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Inspection by C-SAM After Assembly

Analysis by SEM-EDS after Cross section
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250X 500X

1500X 3000X



Striations Kinked

Rings (NEMI) Needles

Source: NEMI



Branched(NEMI) Odd-Shaped Eruptions (OSE)

Initiating from Hillock(NEMI)  Consistent cross-section (column)

Source: NEMI



- a compressive stress

- a protective layer

-“‘weak” spots on the protective layer
(structural discontinuities)
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Product failed after put in marketing(11 month late)



Failure Analysis

High/Low Salt Mist Elechcshs e I C-SAM I Green Product
Temp Migration X Standards Requirements
= L — X-Ra I — L

ngh/.LQW I GAS I Tln I i JEDEC I GASS,FLAAS,

Humld_lty Corros_lon Whlsk_er Cross Section I Stan:dard.s I Iscllécégi F:J;/FT
Temp. Shock Heat I VIS,IC, :

AItitquI)e I Dro I Resistance I SEM I Doty IR/ATR,Auger,

- b - - Specification SEM/EDS

Temp. Cycling Vibration Moisture TE|\/| I i

Thermal Shock Compression Sensitivity Headspace-GC-MS,

x . - PCB Layout
— e GC-ECDIMS, GC-
Joint reliability HALT Solderability Decap / Dual beam ECD/MS/MS, GC-
(Event detector) || HASA/HASS FIB & FID GC-ECD GC-
i L i . R&D Sample ’AED GC,
Solar Acoustic Production g
- . Pull/Shear Auger I i
Radiation I Noise I ull/Shea I .g SAD e
- - x I DAD,HPLC-
Rain/Dust Rain/Dust Bend FT|R FPD,UV-
IP Code IP Code Torque I VIS,FTIR/ATR
Electro-chemical Dye Optic MICI’OSCOpe
HAST I Migration I Penetration I_ I_
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h(t)

MTBF: Mean Time Between Failure (

/_\ R (t) — e—T/MTTF
h(T)=1-R(t)
———— MTTF :
DFR\\/ / IFR
S~ CFR

MTTF: Mean Time To Failure(

)
)

Time
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(Functional quality defects)

(Latent quality defects

FQC

ESS

(Reliability defects)
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