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World’s Broadest Portfolio of 
Lead-Free FPGAs & CPLDs
To support worldwide initiatives to reduce the amount of 
lead in the environment, Altera offers lead-free versions of 
its industry-leading FPGAs and CPLDs. The electronics 
industry as a whole is working towards reducing the amount 
of lead in end-user equipment. This is being achieved in part 
through using less lead-based materials within electronic 
components. As the first programmable logic device (PLD) 
vendor to ship lead-free devices in volume, Altera is proud 
of its leadership role in developing these ecologically friendly 
products and in providing a smooth and cost-effective 
transition to lead-free systems. 

Industry Leadership
Nations around the world are passing strong legislation 
banning the use of lead in electronics. For example, the 
Ministry of International Trade in Japan has passed 
legislation to phase out lead use in electronics. In addition, 
the European Union’s Restriction on use of Hazardous 
Substances (RoHS) directive, which will take effect in July 
2006, includes a ban on lead-containing solders. All Altera® 
lead-free devices are in compliance with the RoHS directive.

An innovator in adopting lead-free packaging technologies, 
Altera provides its customers with solutions that align with 
industry trends and governmental requirements. Altera 
engineers have researched alternatives for lead compounds, 
including the reliability concerns for these options, and is 
replacing the tin-lead compound that is widely used in 
packages for electronic components with alternative 
compounds, as shown in Figure 1.

Altera’s Lead-Free Solutions
Lead-free packaging options are now available for devices 
in the Stratix™, Stratix GX, Cyclone™, APEX™ 20KE, 
APEX 20KC, ACEX®, Mercury™, MAX®, FLEX® 10KE, and 
configuration device families. These devices are available in 
a wide range of packages, from 8-pin small outline integrated 
circuit (SOIC) to 1,508-pin FineLine BGA® (FBGA) packages.  

Some customers are currently evaluating their lead-free 
options, and Altera will continue to support both lead-
containing and lead-free packages. Designers can work 
today with standard (lead-containing) packages that have 
lead-free counterparts, and be fully confident that Altera 
will provide a seamless transition to lead-free packages 
when appropriate.

Challenges for Lead-Free 
Electronics
While it is clear that the use of lead in electronics is being 
reduced, customers need to consider the challenges in 
attaining this goal:

Cost: Lead-free components require higher manufacturing 
temperatures than those needed for lead-containing materials. 
To manufacture lead-free electronics, Altera customers, or 
their contract manufacturers, will need to invest in new 
manufacturing equipment, such as multi-zone ovens.

Reliability: Lead compounds, such as the popular tin-lead 
compound, have been used in the electronics industry for 
the past 50 years, and their long-term reliability is well 
understood and documented. Although Altera and other 
companies have performed thorough testing on the reliability 
of lead-free compounds in a wide range of applications, it 
is still a relatively new technology. While the reliability data 
remains limited, Altera engineering teams will work closely 
with customers to enable a successful migration to lead-free 
packages.

Availability: The production of lead-free end-user equipment 
requires that all of the components, as well as the printed 
circuit board assembly itself, comply with the lead-free 
requirements. If a single non-lead-free-compliant component 
exists in a system, that system cannot be claimed to be free 
of lead. This has presented the early adopters of the lead-free 
standard with challenges in obtaining the necessary 
components for their lead-free systems. Altera’s lead-free 
devices are available in the same packages used for 

Figure 1.  Alternatives to Lead Compound
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Pin/Package Options
208-Pin PQFP, 324-Pin FBGA

144-Pin TQFP, 324-Pin FBGA

484-Pin FBGA

484-Pin FBGA

484-Pin FBGA

672-Pin FBGA

672-Pin FBGA

672-Pin FBGA

Table 4. Lead-Free Packages for APEX 20KE & APEX 20KC Devices

Device
EP20K60E

EP20K100E

EP20K160E

EP20K200E

EP20K200C

EP20K300E

EP20K400E

EP20K600E

Pin/Package Options
208-Pin PQFP

144-Pin TQFP

144-Pin TQFP, 208-Pin PQFP, 484-Pin FBGA

256-Pin FBGA, 484-Pin FBGA, 208-Pin PQFP

Table 5. Lead-Free Packages for ACEX Devices

Device
EP1K10

EP1K30

EP1K50

EP1K100

Pin/Package Options
484-Pin FBGA

Table 6. Lead-Free Packages for Mercury Devices

Device
EP1M120

Pin/Package Options
44-Pin TQFP

44-Pin TQFP

100-Pin TQFP

Table 9. Lead-Free Packages for MAX 7000B Devices

Device
EPM7032B

EPM7064B

EPM7128B

Pin/Package Options
44-Pin TQFP

44-Pin TQFP, 100-Pin TQFP

100-Pin TQFP, 144-Pin TQFP

144-Pin TQFP, 208-Pin PQFP

208-Pin PQFP, 256-Pin FBGA

Table 7. Lead-Free Packages for MAX 3000A Devices

Device
EPM3032A

EPM3064A

EPM3128A

EPM3256A

EPM3512A

Pin/Package Options
44-Pin TQFP

44-Pin TQFP, 100-Pin TQFP, 100-Pin FBGA

100-Pin TQFP, 100-Pin FBGA, 144-Pin TQFP, 
256-Pin FBGA

100-Pin TQFP, 100-Pin FBGA, 144-Pin TQFP, 
208-Pin PQFP, 256-Pin FBGA

144-Pin TQFP, 208-Pin PQFP, 256-Pin FBGA

Table 8. Lead-Free Packages for MAX 7000AE Devices

Device
EPM7032AE

EPM7064AE

EPM7128AE

EPM7256AE

EPM7512AE

Pin/Package Options
484-Pin FineLine BGA® (FBGA), 672-Pin FBGA, 
780-Pin FBGA

484-Pin FBGA, 672-Pin FBGA, 780-Pin FBGA

672-Pin FBGA, 780-Pin FBGA, 1,020-Pin FBGA

780-Pin FBGA, 1,020-Pin FBGA

780-Pin FBGA, 1,020-Pin FBGA, 1,508-Pin FBGA

1,020-Pin FBGA, 1,508-Pin FBGA

1,020-Pin FBGA, 1,508-Pin FBGA

Table 1. Lead-Free Packages for Stratix Devices

Device
EP1S10

EP1S20

EP1S25

EP1S30

EP1S40

EP1S60

EP1S80

Pin/Package Options
672-Pin FBGA

672-Pin FBGA

672-Pin FBGA

672-Pin FBGA, 1,020-Pin FBGA

1,020-Pin FBGA

1,020-Pin FBGA

1,020-Pin FBGA

Table 2. Lead-Free Packages for Stratix GX Devices

Device
EP1SGX10C

EP1SGX10D

EP1SGX25C

EP1SGX25D

EP1SGX25F

EP1SGX40D

EP1SGX40G

Pin/Package Options
100-Pin Thin Quad Flat Pack (TQFP), 144-Pin TQFP

324-Pin FBGA, 400-Pin FBGA

144-Pin TQFP, 240-Pin Plastic Quad Flat Pack 
(PQFP), 256-Pin FBGA

240-Pin PQFP, 256-Pin FBGA, 324-Pin FBGA

324-Pin FBGA, 400-Pin FBGA

Table 3. Lead-Free Packages for Cyclone Devices

Device
EP1C3

EP1C4

EP1C6

EP1C12

EP1C20

lead-containing devices to provide an easier transition to 
lead-free systems.

Altera Lead-Free Devices
Tables 1 through 11 list the Altera devices currently available 
in lead-free packages. Please note that not all devices are 
available in all speed grades and select products will have 
minimum order requirements. Contact your local Altera 
sales representative or distributor for more information 
about these products by visiting www.altera.com/contact.



Contact Altera
Lead-free components are becoming an important factor in 
the growth of the electronics industry. Altera understands the 
importance of lead-free options and works with customers to 
ensure successful transitions to lead-free products. Customers 
can depend on Altera’s experience in developing lead-free 
packages when planning and implementing their next-
generation, lead-free products. Contact Altera today to learn more 
about these industry-leading lead-free packaging solutions.
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Pin/Package Options
8-Pin Small-Outline Integrated Circuit (SOIC)

8-Pin SOIC

20-Pin Plastic J-Lead Chip Carrier (PLCC)

20-Pin PLCC, 32-Pin TQFP

100-Pin PQFP

Table 10. Lead-Free Packages for Configuration Devices

Device
EPCS1

EPCS4

EPC1

EPC2

EPC4

                         Pin/Package Options
240-Pin PQFP

484-Pin FBGA

Table 11. Lead-Free Packages for FLEX 10KE Devices

Device
EPF10K50E

EPF10K100E


