
MATERIAL IDENTIFICATION IN 
ELECTRONICS
WESLEY VAN MEENSEL

GOING GREEN – CARE INNOVATION 2014



2

© IMEC 2014 

OVERVIEW

▸ Material declarations

▸ Models for estimating material content

▸ Identification of materials in a PBA

▸ Challenges



3

© IMEC 2014 

OVERVIEW

▸ Material declarations

▸ Models for estimating material content

▸ Identification of materials in a PBA

▸ Challenges



4

© IMEC 2014 

MATERIAL DECLARATIONS

▸ Expectations

▸ Existing Standards

▸ IPC 1752

▸ Issues



5

© IMEC 2014 

EXPECTATIONS

Identify all materials in an electronic assembly

Au

Ag

Cu

Ni

Epoxy

Pb
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EXPECTATIONS

Identify the weight of each of the materials

Au

Ag

Cu

Ni

Epoxy

Pb
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NiCu

Si

EXPECTATIONS

Identify location of each of the materials

Au Ag

Cu

NiEpoxy

CuSi
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EXPECTATIONS

Can be used by software tools
▸ ‘Readable’ format: XML

▸ Use of CAS numbers

Au

Cu

Epoxy

Ni

Ag

Copper

Cu

‘Koper’

7440-50-8
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EXISTING STANDARDS

▸ JIG – 101

▸ IEC 62474

▸ IPC 1752
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EXISTING STANDARDS

- Declaration per component

- Only regulated substances are reported

- Weight only reported when above threshold

JIG - 101 IEC 62474 IPC 1752

Location of material

CAS numbers

XML format

Report all materials

Report weight
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IPC 1752

Information at homogeneous level !
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IPC 1752

One IPC form for each component
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IPC 1752

One IPC form for an entire PBA

 Suitable as database
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ISSUES

▸ Supplied formats

▸ Undisclosed information

▸ No FMD available at all
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MODELS

▸ Components

- IC

- Passive

▸ PCB

▸ Solder
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IC COMPOSITION MODEL

E.g. QFP package

Estimate material composition based on:
- Package size

- Number of terminals

- Type of molding compound

- Type of leadframe alloy
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IC COMPOSITION MODEL

Calculate volumes of homogeneous materials
- Lead frames

- Lead frames plating

- Bondwires

- Silicon chip

- Die attach

- Mould compound

Translate volume to weigth



19

© IMEC 2014 

PASSIVES COMPOSITION 

MODEL

Based on weight percentages
- 85 % Ceramics (BaTiO3)

- 5 % Cu

- 5 % Ni

- 2 % Sn

- 3 % other

Ceramics

Cu
NiSn Other
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PCB COMPOSITION MODEL

Layout and stackup data
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PCB COMPOSITION MODEL

Calculate material volumes PCB

Calculate material volumes Plating

Material Volume (in mm³)

Copper 4.585,2

Dielectric 40.740,6

Soldermask 1.554,8

Weight (in g)

41,08

67,63

3,28

Material Volume (in mm³)

Plating Ni (5 µm) 68,06

Immersion Au (100 nm) 1,36

Weight (in g)

0,6

0,026




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SOLDER COMPOSITION

MODEL
Layout and stencil data

Calculate material volume of the solder
Material Volume (in mm³)

Solder (SAC 305) 680,63

Material Weight (in g)

Tin 5,55

Silver 0,17

Copper 0,029



± 50% of volume remains after reflow
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IDENTIFICATION OF 

MATERIALS

▸ Requirements

▸ Identification

▸ Possibilities
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REQUIREMENTS

▸ Bill of Material

▸ Material composition of all components

- FMD

- Models

▸ (Placement data)
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IDENTIFICATION

GOLD

Location and 

concentration

on the top side.
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IDENTIFICATION

SILVER

Location and 

concentration

on the top side.
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IDENTIFICATION

ALUMINUM

Location and 

concentration

on the top side.
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IDENTIFICATION

COPPER

Location and 

concentration

on the top side.
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POSSIBILITIES

▸ Better sorting possible

▸ Possibility for design for recycling

▸ More efficient recycling possible
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CHALLANGES

▸ FMD reporting more widely used

▸ Unique FMD format

▸ Getting the data to the recyclers
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Wesley.VanMeensel@imec.be

+32-16-281924

www.cedm.be

Thank you


