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* Project Background

 Phase 1 project results

— Motorola pilot of Synapsis Technology’s EMARS ™
(Environmental Materials Aggregation and Reporting
System)

— Jabil pilot of Centor’s Compliance Connect™ and
Compliance X-Sight™

— Eastman Kodak pilot of The Goodbye Chain Group's
Materials Declaration Wizard

« Conclusions



Project Background

The NEMI Materials Declarations Project, initiated in late 2003,
ran a set of pilot tests, leading to recommendations for an
Automated, Industry Standard Materials Declaration process

The objectives were to recommend a standard materials
declaration process and toolset that:

« Aligned with the Joint Industry Guide (JIG)

 Focused on the legally banned and restricted materials
in JIG Annex A, Annex B optional

* Included an automated reporting process with minimal
supply chain cost impact
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Project Schedule

NSRS 3

« Agreed on materials list to pilot (e.g. Annex A, not B)
2003

— Agreed on tools to use

— Agreed on products/components to test

— PCB and add housing with metal and plastic parts
— Motorola provided the design

 Review of Existing Tools
— The Goodbye Chain Material Declaration Wizard

— Centor Compliance Connect ™ and X-Sight ™
2004

— Synapsis EMARS ™
— Agere

— PDX 2.0 standard

- JGPSSI

— Agile

— RosettaNet lite

* Pilots completed
* Phase 1 report issued
 Phase 2 Project launched

December

1]
[11
”

January

February 2004

[11

March 2004

April 2004
May 2004
May 2004 6
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Pilot Process

1. Reviewed existing tools and standards

2. Data collection: started with a blank BOM and chose at least
5 components. Requested data for these components from
5 suppliers and asked the suppliers to respond to the
supplier questionnaire regarding ease of use, data entry
experience

3. Data exchange: from at least 3 tiers of suppliers, populate
the blank BOM using the software tool

4. Data analysis and reporting: provided 2 electronic materials
declaration reports at the product (PCB part) and
component level. Ease of use, scalability, reporting scheme,

analytical processing and data integrity were analyzed ;



Sample BOM

Phase1_report-FINAL.doc - Microsoft Word

File Edit View Insert Format Tools Table Window Help

Dl &S5 B < - | M| 100% - [2] ? | Rptsectionhe - Arial -4 - B I D

g---l---1---l---z-------3---|---4---|---5---| [ I 7 1 8 ' 9 ' 10 Al s
Appendix D: Sample BOM|
Component Information Material Informatien Substance Infermation
Part Supplier Amount Mass Amount
Description Number Gty | Unit | Name Mass | Unit Material (%) (g} Substance CAS# | (%) Mass (g}
Housing 1 1 EA Supplier X | 100.000 G AL ALLOY 303 100 100 | MANGANESE T433-55- 0.1 0.1
5
MAGNESIUM T435-95- 28 26
4
SILICON T440-21- 0.25 0.25
3
COFFER TA40-50- 0.1 0.1
8
GHEGMILMI COMPOUNDS 16065 0.15 015
g1
ALUMINIUM (METAL) T425-30- 6.3 253
3
IROMN T435-85- 0.4 0.4
L]
ZING {METAL) T440-58- 0.1 0.1
SCrew 2 4 EA Supplier 0.786 G SILICA 0.0001 T.85E-07 | SILICIC ACID, SODIUM SALT 1344-05- 100 T.88E0T
A 8
TRIVALENT 0.0001 7.85E-07 | CHROMIUM TRICHLORIDE HEXAHYDRATE | 10080- 100 7.88EOT |-y
CHROMIUM 12-8
STEEL 54,1458 | 0.740017 | MANGANESE T435-56- 0.54 | 00025561
5
COFFER TA40-50- 5923 | 0.7343153
g
IRCN T435-85- 0.23 0.001702
ZINC 5.85 | 0.045981 | ZINC T440-88- 100 0.045581
]
Connector 3 1 EA Supplier 12.300 G FPA ar.az 4. 55035 | FPA . 100 | 11.880714
B
TINLEAD 0.68 0.05354 | TIN T440-31- 0 0.0758
3
[EAD 743551 0 0.0054 -
BRASS 40 492 | ZINC T440-88- 33,0618 | 0.1452358 *
(1 @
TIN T440-21- 0.0053 | 2.32BE-05 k3
=[=| 5| | »

WA 9:14AM
& l!( . Sunday
| 52 s29/2004

Bz TP 0@ T TRYC Ga T > s

I Infoprint Manag... \—) MEMI-August 24 \—) Workshop




NEMI Questionnaire Matrix

] Phase1_report-FINAL.doc - Microsoft Word -J=/E3
JEiIe Edit View Insert Format Tools Table Window Help 5'
D ESRY B@R - &1 we - @2 md - -
ﬁ---l--w---n- K [ R R S B R - A B SR R RN AR IR - SR E N AR IR SRR . [
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
Appendix E: NEMI Questionnaire Matrix
I:‘!.I'Iaterial Declarations Pilot o o
Pilot Evaluation Matrix {Data Exchange 5+
Rewvision Draft
Ease of Use Scalability Reporting Scher  Analytical Process Data integrity Results
Supplier Tier Supplie Tier Supplie Tier Supplie Tier Interfa Supplie Tier Supplie Tier
Interface Interfac_Interfac Interfac Interfac Interfac: Interfac. Thterfac_Interfac Interfac_Interfac
5
B
c
{"Mote® Assumes compaosition data if available to comp
3 Familisrity
ATracking & Quidk Status Capability
Scalability: M)
1Adoptable across compan
2Support small to large sca
m} m}
Repaorting Schefylél)
1Can support legislativ 4 nts (*Mote” Assume ELV Legislation as Basis)
= part to material to substance schams
—
Analytical:
on {“Mote” example platting/terminal finish)
caticn based on component and hamagenaous level
Data Integrity =
S
@
Results PN hd
S B | v

|Page SEC |nt L ol ’ﬁ lﬁ ’ﬁ m |—ELJ3_ l—
| I Infoprint Manag... || |5 NEMI-August 24 || |~ Workshop | Microsoft Power... | | Q@ 8/29/2004
Connect with and Strengthen your Supply Chain




Motorola Pilot of
Synapsis Technology EMARS™

- Data collection & exchange software:
— Compliance Connect™ Excel spreadsheet (Centor Software)

— International Material Data System (IMDS) (EDS web-based
tool used by the automotive industry)

« Data analysis and reporting

— Synapsis Technology Environmental Materials Aggregation
and Reporting Systems (EMARS)

« Data collection and exchange
— Motorola invited 6 suppliers to participate in the pilot.

— Each supplier was asked to supply material declaration data
based on the NEMI pilot BOM, using the Centor Compliance
Connect™ or IMDS web-based tool, as specified by Motorola.

— Suppliers were asked to complete an evaluation questionnaire
10
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Motorola Pilot of
Synapsis Technology EMARS™

- Supplier D: Japanese-based passive manufacturer, 2003 revenues
of approximately US $10 billion

- Supplier F: US-based capacitor manufacturer with revenues in
excess of US $400 million

« Supplier H: US-based semiconductor manufacturer, 2003 revenues
of approximately US $2 billion

- Supplier X: US-based mechanical component manufacturer

- Supplier Z: Taiwanese-based privately held PCB manufacturer

Suppliers in the pilot indicated a general satisfaction with the Compliance
Connect tool, but cited upgrade compatibility as an issue. The supplier
utilizing IMDS to disclose material content indicated issues with system
response time and preferred the use of Compliance Connect.

11



Motorola Pilot of
Synapsis Technology EMARS™

Figure 1. Part Compliance - Data Collection Flow

Further validation,
Create and run dbload
Complete spreadsheet and send to Distribute to Reviewer
designated
Mot email Account

Supplier Reviewer
Upload Utility
Email Account Manage, aggregate and report data solution
Enter data to IMDS H |:| I:I

EMARS-IMDS interface

IMDS
12



Motorola Pilot of
Synapsis Technology EMARS™

— e
4‘-‘.‘_‘.

ROHS/WEEE
JIG
ELV/VDA

13
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Motorola Pilot of
Synapsis Technologcy EMARS™

Figure 3. Product Aggregation and Reporting - Process Flow

Data Exchange Protocols

Compliance Connect

RosettaNet

IMDS

Custom Format

Connect with and Strengthen your Supply Chain

14
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Motorola EMARS™ Pilot Results

« EMARS™ could perform aggregation at any level

« EMARS™ was configured to comply with Motorola’s
internal, customer and regulatory requirements

« EMARS™ was a flexible tool that allowed Motorola to
configure it for JIG Annex A, B or any customer standard

« EMARS™ was fully integrated into Motorola’s i2 eXplore
and BOM Management Systems

 Product aggregation reports were validated by Motorola
scientists

« The NEMI Pilot for EMARS™ was a success 15



2 Eastman Kodak Company Pilot of the
Goodbye Chain Material Declaration Wizard

- Data collection & exchange
— The Goodbye Chain Material Declaration Wizard

- Data analysis & reporting
— The Goodbye Chain Material Declaration Wizard

16



Eastman Kodak Company Pilot of the
Goodbye Chain Material Declaration Wizard

Figure 1. Mandatory and Optional Data Fields of JIG*

N

J
Declaration
Information Sendear m.ape@!‘ ‘ Information Receiver
Company name Y Company naeme
el ( Product
contact infomaticn Mame contact information

ED #aorlD

mass

Substance Group 1
name

Materials
$
ra e narmg, 859G n or mora
Substances -\l
OF mara
r Substanceas Ij narme
narne CAS number
CAS number r Substances mMass
EESS Farre
CAS number
mass
_h;'a:],r.' [ Mlandatorny b onmation ] [ Ot icrual InTarT B AT ] ]

*Joint Industry Guide 17



Eastman Kodak Company Pilot of the
Goodbye Chain Material Declaration Wizard

Figure 2. Trigger for Regulatory Compliance

Material Declaration Wizard '

Compliance with RoHS

Does this specific product contain ANY of the six (6) IAJ
substances banned by RoHS? W
Cadmium (Cd)

Hexavalent Chromium (Cr. W)

Lead iPb]|

Mercury (Ha)

Polybrominated biphenyls (PEB)
Polybrominated diphenyl ethers (FEDE)

L= e e Y o o i

o If this product dogs contain any RoHS-banned chemicals,
simply answer "Yes” in this step. You will declare the
specific substance and the amount of the substance
later in Step 2.

» For more information on compliance with RoHS, click the
Advisor button.

> Click "Yes"" to declare that this product does contain
RoHS-banned substances

>  Click "No" only if this product does not contain any RoHS-
banned substances

i Then click “Mext”, (Or click "Previous” to back up and
- change an earlier answer.) [vj

f ~ YEE 4@
do"i’ ¥l Adviso

D

g
2
=
B
g

Cloze

‘ Help Previous

18
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Eastman Kodak Company Pilot of the
Goodbye Chain Material Declaration Wizard

Figure 3. Decision Tree for Product Composition

. Product Material Declaration g@
46 (efredact _Str-uclule - = “Product information
= 55 Tantalum Capacito e =
= Alloy 42 [l Prad. Mame 1Tantalum Capacitar
Aluminium ( Metal) | Custormer Name 1AEIC Corp
Carbon | - -
Chromium Supplier Mame |Suppl|er D
Cobalt Customer Prod. #/ABC_16
Iron Supplier Prod. # |Supp|ier D&
Manganese
Mickel Tatal Mass | 0.1ZzZ000000000 |g
Fhosphorous Quantity 5
Silican L :
Location |
Sulphur
—- @ Manganese Dioxide Rev. Level |
: tanganese Dioxide Fev Date | J
—- @ Moulding Compound
Antimony - Dioxide T
Cristobalite
Phenol. Polymer YWith Formaldet
Silica, Yitreous | Declaration information
(<[ i Author |EIDb Brown
88 product e Date |02-har-2004
© Material Substance \JLE Component specified in NEMIBOM_01
#&  Radioactivity Advisor MNote
+ < + 3 |
Add Subpart Add Material Add Substance Help Close Calc PPM Edit Product
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Eastman Kodak Company Pilot of the
Goodbye Chain Material Declaration Wizard

Figure 4. Calculation of Substance Mass in ppm. Stop-
Light colors indicate compliance/non-compliance

A

PPM Calculation

Substance Group Threshold Level | Calculated FFM | List | |
ArsenicfArsenic Compounds 1000 14.52 B v
Bismuth{ Bismuth Compounds 1000 45.38 B o
Copper{Copper Compounds 1000 14.52 B v
MNickelfNickel Compounds 1000 56695.90 B X
Silver{Silver Compounds 1000 19611.48 B b4
Hexawvalent Chromium/Hexavalent Chr__. 1000 32959 A v
Lead/Lead Compounds 1000 1735.25 A 4

Help Cloze

20



Eastman Kodak Company Pilot of the
Goodbye Chain Material Declaration Wizard

Figure 5. Summary of Products for Material Declaration

Product Library
|A| ] B | |C| ] R/ | S| ] Product Name ] Customer Prod. #. ] Supplier Prod. # ] Customer J Supplier | Cetliﬁed]
® ® 4+ ® 2 Housing ABC_10 Supplier ¥_1 ABC Corp Supplier X NO
® S + ® ® sciew ABC_11 Supplier &_2 ABC Corp Supplier & NO
® S 4+ & & Connector ABC_12 Supplier B_3 ABC Corp Supplier B NO
® 2 4+ 2 @® Connector? ABC_13 Supplier C_3 ABC Corp. Supplier C NOD
& & + & & Resistor ABC_14 Supplier D_4 ABC Corp. Supplier D MO
S 9 = @ @ Resistor? ABC_15 Supplier E_4 ABC Corp Supplier E NOD
@@”’i*@ Tantalum Capacitor ABC 16 Supplier D_5 ABC Corp Supplier D MO
® S 4+ & @ Capacitor ABC_17 Supplier F_G ABC Corp Supplier F NO
S 2 + 2 2 Custal ABC_18 Supplier G_7 ABC Corp Supplier G MO
S+ S 0 o ABC_19 Supplier H_8 ABC Corp Supplier H ND
o+ o 0 2 ABC_20 Supplier G_9 ABC Corp Supplier G NO
&S + S S I3 ABC_21 Supplier H_10 ABC Corp Supplier H NO
® 2 + ® @ rie ABC_22 Supplier ¥_11 ABC Corp Supplier ¥ NO
S ® - = S Solde ABC_22 Supplier Y_12 ABC Corp Supplier ¥ MO
& & + & @ |5 Piinted Circuit Board ABC_23 Supplier Z_13 ABC Corp Supplier Z YES

(A JIG " List" Cormpliance MDF Awailable Actions:

(B JIG"E List" Compliance

[C] "CList" Applies E’l X o \ZEE_ @ & .‘s 4 2 3 %

|R| RoH5 Compliance Cerlify Delete Export Import Help Close Update Clone Sort Reports

S| Pb-Free Azzembly Tested
{a Certified Product & nor-compliant @ compliant <> Csubstance present (O Csubstance nat prasent
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Eastman Kodak Company Pilot of the
Goodbye Chain Material Declaration Wizard

Figure 6. Draft JIG’s List A of Regulated Substances

||'_s‘_*&j Material Declaration Guidelines

o))

I A

Hide Back Forward Home

LContents l Index ] ﬁearch]

[ Welcome
T Getting Started - FAQsS
i Use of Guide
= A The ADVISOR
B why Declare?
@ Terms and Definitions
[f1 Declaration Requiremel
@ Chemical Legislation
2| EEE Legislation
# @& RoHS
= @& WEEE
© @ Lead-Free
= @ Joint Industy Guide
@Level & Substances:
2 Level B Substances
@ Level C - (optional)
@ Sample Form
@ Common Materials with
« @ How To LUse MDW
&) Credits
[® Good Bye Chain Group
@l Disclaimer

[ Level A Substances and Materials Previous Top blext

For Level "&" list substances and materials, the threshold levels are set by the law that bans or restricts
their use. Therefore, assessment as to whether the threshold level has been met must be based on the
relevant legal requirements. If international law establishes a new threshold for ban or restriction
purposes, this threshold will be revised accordingly. For laws that allow the presence of certain materials
or substances in amounts lower than a certain "part per million" {ppm} threshold, companies should use
the "pprm methodology" that is established by that law in order to determine whether disclosure is
necessary. Reporting below the threshold is allowed, but not required.

"Intentionally Added" means the deliberate use in the formulation of a product or subpart where its
continued presence is desired in the final product or subpart to provide a specific characteristic,
appearance, or quality.

If a substance or material is intentionally added, then it needs to be reported regardless of its content
level, If the substance or material is otherwise present, then its threshold level applies.

Where metals are listed in Annex A, they require reporting of the metal in the metal alloys, e.9. Lead/Lead
Compounds also includes reporting of the Lead content in the Lead allay,

MNote: Substances and materials are listed by group. However, in some cases where only a subset are
regulated, please follow links for details.

Threshold level

Intentionally added

Intentionally added

75 ppm or Intentionally added
1000 ppm or Intentionally added
1000 pprn or Intentionally added
1000 ppm or Intentionally added
1000 pprn or Intentionally added

Material /Substance

Ashestos

Azo colorants

Cadrium fCadmium Compounds
Hexawvalent Chromiurm

Hexavalent Chromium Compounds
Lead/Lead Compounds
Mercury/Mercury Compounds
Dzone Depleting Substances
{CFCs, HCFCs, HBFCs

carbon tetrachloride, etc.)

Class I Intentionally added




Eastman Kodak Company Pilot of the
Goodbye Chain Material Declaration Wizard

Figure 7. Optional Category of “"C” List Substances Could
Be Augmented by Substance Unique to Customer

// AddfUpdate C List Substance
Substance Mame CAS Mumber "“
1- DECAMOL, 2- HEXNL 2425-77-6
1.3-Butadiene. 2-kethyl. Folymer W 2 hethwl-1 F... 901 0-85-9
1.4- Butanolide 96-45-0
Additives S TER
AL203 13449-28-1
Aluminiurm [ ketal) 7429-90-5
Antimony - Dioxide 12786-74-2
Aramatic Hydrocarbons, 1 2-20 7J0955-17-8
Bis (Z-Butoxsethy) Ethear 112-73-2
Brominated Epoxy BoY28-70-1
Bromine 772B-95-6
Carlbon 7440-44-0
Carbon-Black 1333-86-4
Castar Oil Derivative 51796-159-1
Cellulose q004-349-6
Chramium (Il Campounds 16065-53-1

_({_“:Ij;lrﬁr'nium Trichlnride Hexahwirate 1nnnRn-12-F }J_v_;
C Substance actions:
C: S
Help Closze Add E dit Delete
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Eastman Kodak Company Pilot of the
Goodbye Chain Material Declaration Wizard

Figure 8. Product Certification Form

Product Certification

I certify that I am authorized to declare this Material Declaration
Farm on behalf of my company; that this product was produced by
my company; that if this product was produced using parts from
another company that I am responsible for the truth and accuracy of
all declaration and disclosure information specific to those parts in
addition to my own parts; that all substance absence or presence
declarations are true and accurate; that all parts per million
threshold declarations are true and accurate; that all intentionally
added substance declarations are true and accurate; that all lead
free assembly declarations are true and accurate; that all other
information represented in this Material Declaration is true and
accurate; that all statements made on information and belief are
beliewved to be true; and further that these declarations are made
with the knowledge that willful false statements are punishable by
fine or imprisonment, or both; and that such willful false statements
may jeopardize the walidity of this Material Declaration or any and all
contractual agreements between my company and the Material
Declaration recipient company.

Froduct: |Tﬂntﬂ|um Capacitor

Certified By |

Date | J

(3 k4

Help Cloze Certify

V|



Eastman Kodak Company Pilot of the
Goodbye Chain Material Declaration Wizard

Figure 9. Unique Sender and Receiver Information for
Product Declaration

—

(] ViewiUpdate Sender/Receiver data
Information Sender Information Receiver
DUMNS  |DUNS DUNS  |DUNS
Company |Supplier Carp Company |4BC Corp
Division  |Divisian Division | Division
Contact |Eo|:- Erawan Contact |T-:-m wihite
E-hdsslL |bbrown@suppliercorp.com E-hadtslL |twhite@abccorp.com
Street]  [Steetl Street]  |Street]
Street?  [Steet2 Streetz  [Stest2
City |City ity |Gty
State |State State |State
Country |Countr_|,| Country |C0untl_l,l
Zip Cade |Zip Code Zip Code |Zip Code
Fhone |F'hone FPhone |F'the
Help [ Cloze [ Save
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Eastman Kodak Company Pilot of the
Goodbye Chain Material Declaration Wizard

MDW was easy to use — no training required
MDW was scalable

Parts per million calculations were done automatically from
input mass (g) data

MDW indicated compliance / non-compliance status with
green / red lights

MDW showed compliance with JIG A and B lists, and
optional C lists

The NEMI Pilot for MDW was a success 26



__mmImuonu
M Elecironics

Wl Sectonks ~ _g
--Mawllfaclm
|

B ritiative, Inc.

Jabil / Compliance Connect™ / Compliance X-sight™
Pilot Results

Data collection & exchange software: Compliance Connect™

Jabil took the data from the NEMI pilot BOM and entered it
into the data collection spreadsheet. A Jabil user
implementing the pilot had not used the data collection tool
before. A limited group of suppliers was surveyed with the
questions in the NEMI pilot questionnaire.

Data Analysis & Reporting software: Compliance X-Sight™.

 Pilot BOM was loaded into Jabil’s ERP system and was
exported into Centor’s Compliance X-Sight tool.
Compliance X-Sight was used to analyze the data and

generate reports. The tool reported results with 100%
accuracy.

27
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Jabil Supplier Survey Responses

« 75% of suppliers found the tool “somewhat easy” - 25% felt it was difficult
to use

* Issues raised:
— Initially cumbersome (complexity), but became easier with use
— Revision levels
— Breakdown of part tree,
— Intelligent spreadsheet imposing discipline
— Supplier code consistency (Jabil issue)

— Suppliers reported a range of five minutes to one hour for completing
the spreadsheet.

« Suggestions: Umbrella specs, Free training, Limit data collection to
banned substances only 73



compliant) and data are certified by the supplier or not
accepted by the tool.

Suppliers reported requiring more than one hour to
complete the survey; however, Jabil completed survey in
less an hour

The overall pilot was found to be easy
No major issues were raised. Minor issues were resolved

Suggestions for improvement include synergy with Jabil
requirements for efficiency and value

NEMI Pilot for Compliance Connect and X-Sight was a
success

29
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Phase 1 Conclusions

« All 3 Materials Declaration tools piloted were recommended
for reporting to the JIG Annex A, and are capable of
reporting the Annex B list of substances and substance
amounts

— Synapsis Technology’s EMARS ™ (Environmental
Materials Aggregation and Reporting System)

— Centor’s Compliance Connect™ and Compliance X-
Sight™

— The Goodbye Chain Group's Materials Declaration
Wizard

30



Recommendations

« |t was recommended that the standard drafting committee
for the Joint Industry Guide consider:

— A realistic list of substances to be reported on
— Threshold values for those substances
— Compliance criteria

« Launched a Phase 2 Project in May 2004 to:

— Recommend an “extensible”, industry standard
Materials Declaration Collection and Reporting Format
and

— Industry Standard Materials Declaration Process

— Aligned with the Joint Industry Guide, requirements of
RoHS, WEEE and industry best practices

31
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