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QFN SingulationQFN Singulation

�� Package foundries are demanding Package foundries are demanding 
process solutions to reduce Cost of process solutions to reduce Cost of 

Ownership, while maintaining product Ownership, while maintaining product 
QualityQuality
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Various pattern designs

Various copper coatings

Various moldings & fillers  

Copper Lead Frame     

Composite MaterialsComposite Materials

~ 1 mm
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Plastic DeformationPlastic Deformation

CuCu

Mold



�

QFNQFN FamiliesFamilies

Three main family types:Three main family types:
� Power  - Largest thickness  1.5-2.5mm (~ 500 mic. copper lead thickness)

� Standard - HE 0.8-1.2mm (up to 200 mic. copper lead thickness)

� Thin – 0.4- 0.6mm (up to 150 mic. copper lead thickness)

Two different Types of Coating:Two different Types of Coating:
� Tin (Sn) – causing melting 

� Ni/Pd – larger “Y” burrs

SN coating melting 
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Copper
lead

Free Edge

Molding

Half etching 
process

Composite materialComposite material
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QFN QFN -- Blade and Cutting ParametersBlade and Cutting Parameters

New New �Blade CharacteristicsBlade Characteristics
� 2”- 3” - 4” Resinoid types “E” & “T”

� Diamond grit size: 45 - 105 microns

� Thickness: .008”- .020” (0.2mm – 0.5mm)

--Cutting ParametersCutting Parameters
� Feed rate:

� Half Etched: 30 -100 mm/sec

� Full Copper: 10 - 40 mm/sec

� Spindle speed:

� 2”: 25-30 krpm

� 3”: 15-25 krpm
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FactorsFactors affecting the cutting resultsaffecting the cutting results

QFN/MLPQFN/MLP
SINGULATIONSINGULATION

ThroughputThroughput

BladeBlade QualityQuality

Substrate matrixSubstrate matrix

Life

Feed rateMolding
Copper

Burrs

Smearing

De-lamination

Chipping
Melting on Sn
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Market StatusMarket Status

D.I. & Additive 
& ChillerCoolant

30 – 100 
mm/secFeed rate

500 - 1500 
meterBlade life

Current StatusCurrent StatusCharacteristicCharacteristic
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Side Burrs Molding Chipping Top Burrs Smearing

QFN SingulationQFN Singulation

Quality CriteriaQuality Criteria
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0.050mm max

Cross sectionTop view

Continuous chipping

0.100mm
0.025mm

QFN SingulationQFN Singulation

� Specification limits may vary between end-users

Chipping SpecificationChipping Specification

0.050mm max
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ZZ-- BurrBurr
YY-- BurrBurr

XX-- BurrBurr

Burr & SmearingBurr & Smearing
GeometryGeometry

Molding

Lead

Lead to Lead
Distance

Cross Section

Copper Smearing
25% of  lead to lead  distance
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Burrs SpecificationBurrs Specification

Burr height

0.050mm max.

Burr Width

Top view

0.050mm max.

Cross section

� Specification limits may vary between end-users
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X X -- Burrs SpecificationBurrs Specification

-- XX-- Burr Burr -- 0.050mm max.0.050mm max.
0.050mm max

Top view

• No Lead Delaminating.
• No Lead Removal.

• Specification limits may vary between end-users
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General Rules
� Smearing < 25 % of lead pitch
� No lead de-lamination
� No lead removal

Smearing SpecificationSmearing Specification

� Specification limits may vary between end-users

25% of pitch

Cross section
Pitch
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Dicing sequence to minimize loadDicing sequence to minimize load

First indexFirst index

Second indexSecond index

Tape process:Tape process:
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Dicing sequence to minimize loadDicing sequence to minimize load

First indexFirst index
Tapeless process:Tapeless process:

2nd index2nd index

3rd index3rd index

4th index4th index
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“E” & “T” Types Resin Blades for QFN

licationslicationsCost Reduction Success Story: R      E      T Series for QFN AppCost Reduction Success Story: R      E      T Series for QFN App

1998 2009

�� Best Cost of OwnershipBest Cost of Ownership

�� Better blade life (Exceeding Better blade life (Exceeding 
1000 m)1000 m)

�� Above average cut qualityAbove average cut quality

�� Better throughputBetter throughput

QFN Application
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