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Preface 
 

Complying with environmental and OEM-specific requirements has become much 
more difficult over the past several years, especially for subsystem or module 
manufacturers. It is no longer adequate to collect YES/NO status and certificates of 
compliance from suppliers. The declaration demands have increased significantly, 
especially for OEM-specific requirements. And as OEM-specific requirements and 
other regulations (such as RoHS and REACH SVHC) change, managing compliance is 
like shooting a moving target. The best solution is to manage declarations by 
collecting, whenever possible, full disclosure material information for all components 
on subsystems or board-level modules.  
 
This article describes the best practice of environmental compliance management on 
subsystems or modules to comply with IBM Engineering Specification 46G3772. The 
article also suggests using a software tool to systematically validate compliance and 
produce the data necessary to complete IBM’s Product Content Declaration (PCD) 
form. This combination of (1) collecting full disclosure material information and (2) 
managing the data with a powerful software tool provides a long-term solution to 
compliance management.  

The Era of Full Disclosure Material Declaration 
 
Maintaining environmental compliance with RoHS and REACH SVHC for your products 
means constantly monitoring changes to the regulations. In June 2009, RoHS was 
updated with 6 more exemptions; in addition, some exemptions have expired and 
more will expire later this year. In Q4 of 2009, a second set of substances is 
expected to be added to the REACH SVHC list. OEM-specific requirements are 
updated every so often as well. For example, the latest update of IBM ES 46G3772 
(dated Feb 25, 2009) differs from its previous release on Aug 8, 2008. Several 
restricted substances have been added in certain categories of components or areas 
of application.  
 
For these reasons, it no longer makes sense to be reactive instead of proactive in 
managing environmental compliance. It’s a flawed strategy to ask suppliers to 
provide certificates and lab test reports on a fixed set of substances several times a 
year when regulations change and customer requirements are updated. It also 
doesn’t make sense to spend valuable internal resources to collect data, consolidate 
documents, and perform compliance validation every time regulations or customer 
requirements change. It is time to rethink your entire strategy on how to manage 
environmental compliance for products. 
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Substance name CAS number EC number 
2,4-Dinitrotoluene 121-14-2 204-450-0 
Anthracene oil 90640-80-5 292-602-7 
Anthracene oil, anthracene paste, distn. Lights 91995-17-4 295-278-5 
Anthracene oil, anthracene paste, anthracene fraction 91995-15-2 295-275-9 
Anthracene oil, anthracene-low 90640-82-7 292-604-8 
Anthracene oil, anthracene paste 90640-81-6 292-603-2 
Diisobutyl phthalate 84-69-5 201-553-2 
Aluminosilicate, Refractory Ceramic Fibres  (650-017-00-8) 
Zirconia Aluminosilicate, Refractory Ceramic Fibres  (650-017-00-8) 
Lead chromate 7758-97-6 231-846-0 
Lead chromate molybdate sulfate red (C.I. Pigment Red 104) 12656-85-8 235-759-9 
Lead sulfochromate yellow (C.I. Pigment Yellow 34) 1344-37-2 215-693-7 
Acrylamide 79-06-1 201-173-7 
Tris(2-chloroethyl)phosphate 115-96-8 204-118-5 
Coal tar pitch, high temperature 65996-93-2 266-028-2 

Figure 1: The second group of REACH SVHC is expected in Q4 2009. This the proposed list of 
additions. 

 
GreenSoft has been providing RoHS and REACH data collection services to electronics 
manufacturers for more than eight years. Over the past two years, we have seen 
acceleration in the number of suppliers that provide full disclosure material 
declaration data on their components. For purposes of illustration, a typical Bill of 
Materials (BOM) may contain 70% commodity parts and 30% customized parts. 
Today we are able to collect full disclosure material declaration data on 50-70% of 
the components immediately. Another 15-30% may come within 30 to 60 days; the 
remaining 5-15% are usually customized parts which may take a bit longer. Like 
subassembly or module manufacturers, component suppliers are experiencing the 
same pressure to provide full disclosure material declaration from all their customers. 
Conducting the same lab test multiple times for different sets of substances is 
impractical.  
 
It took the industry 3 years (from July 2006 to June 2009) to achieve 95+% 
coverage of RoHS status on all parts inside a BOM. We expect suppliers to provide 
full disclosure material declaration even faster. There is a greater awareness of 
RoHS/REACH/SVHC and suppliers know that making full disclosure material 
declaration is the most practical solution to providing compliance data.  

Company-Wide Best Practice: Establish a Product DNA 
In order to know what chemical substances are in your products, you will need to 
know what chemical substances are included in the components that come from your 
suppliers. This means establishing a company-wide component chemical substance 
database. Once this database is established, you can aggregate substances and 
establish material disclosure for your subsystems or modules. We call this 
aggregation a product’s DNA. You can then validate the Product DNA against all 
requirements, from regional regulations to customer-specific requirements.  
 
Establishing a Product DNA involves multiple parts of a company:  

 
1. The Procurement group may have already requested RoHS compliance 

status/marking and RoHS certification from suppliers with each shipment. Make 
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it the norm to add a request for a Full Disclosure Material Declaration to the 
requested list to suppliers. (Be sure to ask for the document describing the 
material composition of the shipped components.) Start this process now. The 
return rate may initially be low, but you will soon see a growing number of 
suppliers come back with material composition data on components.  

2. Designers will only design products with components that are in compliance 
with the required environmental regulations and customer-specific 
requirements. With an established company-wide component chemical 
substance database, you can easily achieve that by providing the required 
compliance status to Designers. 

3. QA/CE are responsible for validating collected data from Procurement, 
establishing component compliance guidelines for Designers, and generating 
product-level compliance reports.  

 

Data Validation 
This paper will illustrate data validation performed by the software tool GreenData 
Manager-REACH (GDM-REACH) from GreenSoft. GDM-REACH can help to validate 
RoHS data and exemptions, examine CAS numbers, and qualify substance data 
submitted from suppliers.  
 
Validation of RoHS Status versus RoHS Substance Data  
To manage RoHS compliance, the normal procedure is to obtain from suppliers the 
RoHS compliance status and lab test report describing the quantity of 6 RoHS 
substances in ppm or weight. GDM-REACH provides a feature that validates the 
RoHS status against the RoHS substance in ppm and reports any abnormality. 
 

 

Figure 2: Validate the given RoHS compliance status against the computed RoHS compliance 
from the RoHS substance data. 
 
RoHS Exemptions Update Alert 
RoHS exemptions get updated once every few years: exemptions are added to the 
list and some exemptions expire. GDM-REACH examines the RoHS exemptions on all 
parts and reports components that use expired exemptions or soon-to-be expired 
exemptions. This allows you to see which BOMs or products use these components. 
 



RoHS/REACH Compliance Management for OEM-Specific Requirements 

5 Copyright © 2009 GreenSoft Technology, Inc. 
 

 

Figure 3: Validate updated RoHS exemptions on all parts. 
 
Validation of CAS Number 
One common mistake suppliers make when they provide substance data is to use an 
invalid substance CAS number. GDM-REACH validates the substance CAS number 
provided by the suppliers and reports components and BOMs contain invalid 
substance CAS numbers. 
 
Substance Weight versus Subpart Weight and Component Weight  
Another common mistake that suppliers make when they provide substance data is 
that the aggregated total weight of a component based on substance data can 
deviate significantly from the actual component weight. Similarly, the total weight of 
the substances under a subpart can deviate from the subpart weight. GDM-REACH 
allows the user to set the deviance toleration and will report components that have a 
deviation exceeding the tolerance level. 
 

 

Figure 4: Examining the total weight of substances versus the component weight or subpart 
weight. 
 

Environmental Compliance Guidelines for Design 
Establishing environmental compliance guidelines for Designers is another important 
task for QA/CE to accomplish. Designers must know whether the components they 
intend to use in product design are in compliance with the necessary regional 
compliance standard or specific customer requirements. GDM-REACH provides an 
instant view of compliance validation on all components used in a BOM. In addition, 
GDM-REACH provides the status roll-up on subassemblies and BOMs, as shown 
below.  
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Figure 5: GDM-REACH displays validation against four different compliance requirements 
simultaneously. 
 
On regulations that require the compliance at the “Article” or product level, GDM-
REACH provides another level of detail to show the product compliance. Below is a 
REACH SVHC compliance report and product level compliance report for China RoHS. 
 

 

Figure 6: GDM-REACH validates BOM ID# 888-001175-01 against REACH SVHC. 
 
In presenting product-level compliance for China RoHS, GDM-REACH first presents 
the product-level compliance result with aggregated ppm and weight for the 6 RoHS 
substances. To drill down to the BOM or assembly level, double-click on the row of 
interest. Export the result to Excel and establish a China RoHS reporting table. 
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Figure 7: GDM-REACH presents product-level details of compliance with China RoHS. 
 

 

Figure 8: GDM-REACH presents the product and Assembly level details at compliance with 
China RoHS 
 
GDM-REACH also presents product-level compliance in full disclosure mode by 
aggregating each unique substance from components to assemblies to the final 
product. A list of unique substances is presented in a table as a product-level 
disclosure report. In other words, Product DNA.  
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Figure 9: GDM-REACH presents the product-level disclosure report, or Product DNA. 
 

In addition to presenting the compliance status for each component or product level 
with GDM-REACH software, the status can also be transmitted to company-wide ERP 
or PLM systems through Web services from GreenSoft. 
 

 

Figure 10: GDM-REACH provides an ERP/PLM interface through Web services. 
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Managing Compliance with Customer Specific Requirements: 
IBM Product Content Declaration (PCD) following IBM ES 46G3772 
 
The IBM Product Content Declaration (PCD) which follows IBM Engineering 
Specification 46G3772 focuses on four areas: (1) Banned substances, (2) Reportable 
substances, (3) RoHS report, and (4) SVHC report.  

 
1. Banned Substances 
The most important task in complying with IBM ES 46G3772 is to make sure 
products do not contain banned substances, either in certain component categories 
or in certain applications. A subsystem or module manufacturer must pay special 
attention to both component categories and applications. A good first step is to 
make a category/application table for these banned substances. This will help quickly 
locate the condition of substance limitation. 

 

 

Figure 11: Category table for mapping banned substances with categories of components 
 

Once you have completed mapping banned substances to categories of components, 
the second step is to assign categories to the components used in each product or 
BOM. GDM-REACH supports the category assignment on each component, as shown 
below. 
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Figure 12: Assignment of categories for banned substances to the components 
 
Each component can be mapped to multiple categories if needed. After completely 
mapping all components in the Item Master, it can be used for all BOMs or products. 
After you are done mapping components to categories, you can then set the limits 
for each banned substance. GDM-REACH enables this third step to set limits on 
banned substances. 

 

 

 

Figure 13: Setting up rule for banned substances on certain categories 
 
With the rules defined and categories assigned, the fourth step is to examine 
product compliance against the IBM Banned substances list. GDM-REACH can 
calculate multiple rule sets at a time and generate a high level status report, as 
shown below. 
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Figure 14: GDM-REACH supports customer compliance reporting, in this case IBM ES 46G3772. 
 
2. Reportable Substances 
The IBM PCD lists only 15 reportable substances, but 46G3772 actually specifies 22 
different substances; some have constraints at the homogeneous material level. 
GreenSoft suggests taking all 22 substances into account and managing those 
accordingly. The 15 reportable substances in the IBM PCD should be a subset of the 
total list of reportable substances. 

 
The first step in managing the IBM Reportable substances list is to set up the rules 
for these reportable substances, as shown below in GDM-REACH. 

 

 

 

Figure 15: Setting up a rule for IBM Reportable substances in GDM-REACH. 
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Once the rules for IBM Reportable substances are set up properly, GDM-REACH can 
create a compliance report on IBM Reportable substances, as shown below:  

 

 

Figure 16: GDM-REACH reports the high-level compliance status on IBM Reportable 
substances. 
 
GDM-REACH will flag IBM Reportable substances that are above allowable limits. 
GDM-REACH can also display the BOM to identify trouble components and subparts 
and show the exact failed substances and their CAS numbers.  
 

 

Figure 17: GDM-REACH reports the failed substance of Antimony in a BOM. 
 

In addition to quickly identifying trouble components and subparts, GDM-REACH also 
applies the metal conversion ratio to the calculation of substance aggregation for 
metal compounds. In the example below, the substance is “Diantimony Trioxide,” 
which is a substance within Antimony Compounds. It has a metal conversion ratio of 
0.83536313. 

 
In the sample BOM shown above, the following information must be reported in the 
PCD:  
• Reportable Substances: Antimony/Antimony Compounds 
• Manufacturer part number: STM811TW16F 
• CAS number: 1309-64-4 
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• Substance amount: 0.0000902 (g) 
• Location: Encapsulation 
 

 

Figure 18: GDM-REACH reports the failed substance of Antimony in a component. 
 

3. RoHS Report 
To report RoHS substances in the IBM PCD, GDM-REACH quickly identifies failed 
cases and allows for drilling down to the component and subpart level. This enables 
you to report failed part numbers and substance CAS numbers, along with the 
substance amount in grams and the location of the failed substance within the 
component.  

 

 

Figure 19: GDM-REACH reports the failed substance within RoHS for a BOM 
 

In the example above, by taking 2nd source parts into consideration, the BOM fails 
because of excessive lead. By drilling down further, it becomes clear that one 
component (a 2nd source part) exceeds the allowable limit for lead. Drill down further 
to see the component details. 
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Figure 20: Component Details within GDM-REACH reveals excessive lead in plating solder. 
 

From the component point of view, you can quickly identify the troubled subpart and 
the troubled substance, as shown below. The RoHS report within IBM PCD will 
contain the following: 
• Manufacturer part number: AP205C001 
• CAS number: 7439-92-1 
• Total lead in the component: 0.005 (g) 
• Location of the excessive lead: Plating – Solder 
 

 
Figure 21: GDM-REACH reports the failed substance for lead in a component. 

 
4. SVHC Report 
To report on REACH SVHC for IBM PCD, you must perform a compliance check on the 
15 SVHC substances on your BOMs or products. GDM-REACH offers a one-click 
feature to examine the SVHC substances inside your BOM or product. If certain SVHC 
substances exist within your BOM, you may want to advise your supplier to remove 
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the substance before future purchases. Or you may want to identify a replacement 
part immediately. GDM-REACH allows you to quickly find the trouble component and 
if and where it is used in other products or BOMs. 

 

 
Figure 21: GDM-REACH generates a REACH SVHC compliance check for a BOM. 

 

Other Requirements from ES 46G3772 
IBM ES 46G3772 also includes regulations like California Prop65, restrictions on 
packaging and others. Many of these regulations are built in to GDM-REACH. You can 
perform compliance validation with one click and generate reports in a few minutes 
instead of analyzing substance data in Excel, Word or a PDF. 
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Figure 22: GDM-REACH reports product level compliance on California Prop 65. 
 

Managing Change 
One critical aspect of managing environmental compliance is managing change from 
a variety of sources. Changes can occur as regulatory updates, such as new RoHS 
exemptions or REACH SVHC updates, BOM updates from your design team, or 
component versioning provided by suppliers. 

 
1. Regulations Updates 
Regulations from different authorities are updated frequently. Normally, these 
changes are within scope, and typically involve adding substances with specific 
constraints and eliminating exemptions on certain substances with specific 
constraints. GreenSoft continually tracks changes to regulations, adapts GDM-REACH 
rule sets to reflect these changes, and hosts the revised rule sets on its servers. 
GreenSoft notifies GDM-REACH users of any pertinent changes and new rule sets are 
quickly integrated into the software.  
 
2. BOM Updates 
An environmental compliance system must accommodate design changes or BOM 
updates. Normally, design changes are also within scope since new designs have to 
implement new parts from an approved list. The task is to identify new parts that do 
not have material declaration data so that the procurement group can source the 
information from the supplier immediately. GDM-REACH can quickly identify parts 
that do not have material declaration information and export the list as an Excel file.   
 



RoHS/REACH Compliance Management for OEM-Specific Requirements 

17 Copyright © 2009 GreenSoft Technology, Inc. 
 

 

Figure 23: GDM-REACH reports parts without material declaration data. Export to Excel for 
further processing. 
 
3. Component Versioning  
Components are revised, which sometimes involves changing the material used to 
create the component. In that instance, GreenSoft recommends two methods of 
handling this information: 
  

a) Edit the original part number. Change the manufacturer’s part number 
system to reflect changes in the materials used for a component. Sometimes 
the overall product-level compliance with certain regulations or some 
customer-specific requirements may be altered with a material change. So 
when parts change, keep the same Internal PN but change the manufacturer 
PN and make the changed part the 2nd source for the original part. Then 
validate compliance by considering 2nd source parts. In this way, ou can then 
quickly identify whether the changes will affect the product-level compliance 
or customer-specific requirements. If no impact is observed, you can then 
replace the primary parts with the newly updated component based on the 
real inventory. 

b) Back up old BOMs. Before replacing data on old parts with data on new 
parts, back up the BOMs with old parts. GDM-REACH can back up products in 
the Product Declaration report feature. This will back up the whole BOM 
including 2nd source parts and all associated component substance data and 
documents. This enables you to recreate compliance reports for the BOM at 
any time in the future. Essentially, you have placed a time tag on the Product 
DNA.  

 

 

Figure 24: GDM-REACH supports BOM Backup for storing the Product DNA at a specific date 
and time. 
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Conclusion  
 
A shift has clearly taken place in the disclosure requirements of many OEMs. For 
many subsystem and board level manufacturers, therefore, it is no longer adequate 
to collect just RoHS certificates. Collecting full disclosure material information, 
whenever possible, is the best way to anticipate changes in the regulatory and 
declaration environment. GreenSoft believes that full disclosure will become the 
standard for declaration up the supply chain within just a couple of years, so it is 
best to begin collecting and organizing this data as soon as possible. 
 
Software specifically designed to manage data in this new environment, like 
GreenData Manager-REACH, is a time saving and cost-effective way to manage and 
analyze full disclosure material data. This off-the-shelf solution is preferable to 
expensive customization of PLM or ERP systems, especially for mid-sized companies. 
In addition, GDM-REACH can assist in adapting to changes in design and component 
versioning. 
 
The IBM Engineering Specification (ES 46G3772) and Product Content Declaration 
(PCD) form are the property of IBM. GreenSoft is responsible for any representations 
about the specification and declaration form in this white paper. 


