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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.

Details

Product Status Active

Number of LABs/CLBs 80

Number of Logic Elements/Cells 640

Total RAM Bits -

Number of I/O 159

Number of Gates -

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 256-LFBGA, CSPBGA

Supplier Device Package 256-CABGA (14x14)
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The devices use look-up tables (LUTs) and embedded block memories traditionally associated with FPGAs for flex-
ible and efficient logic implementation. Through non-volatile technology, the devices provide the single-chip, high-
security, instant-on capabilities traditionally associated with CPLDs. Finally, advanced process technology and 
careful design will provide the high pin-to-pin performance also associated with CPLDs.

The ispLEVER® design tools from Lattice allow complex designs to be efficiently implemented using the MachXO 
family of devices. Popular logic synthesis tools provide synthesis library support for MachXO. The ispLEVER tools 
use the synthesis tool output along with the constraints from its floor planning tools to place and route the design in 
the MachXO device. The ispLEVER tool extracts the timing from the routing and back-annotates it into the design 
for timing verification.
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For Further Information
A variety of technical notes for the MachXO family are available on the Lattice web site.

• TN1091, MachXO sysIO Usage Guide
• TN1089, MachXO sysCLOCK Design and Usage Guide 
• TN1092, Memory Usage Guide for MachXO Devices
• TN1090, Power Estimation and Management for MachXO Devices
• TN1086, MachXO JTAG Programming and Configuration User’s Guide
• TN1087, Minimizing System Interruption During Configuration Using TransFR Technology
• TN1097, MachXO Density Migration
• AN8066, Boundary Scan Testability with Lattice sysIO Capability

For further information on interface standards refer to the following web sites:

• JEDEC Standards (LVTTL, LVCMOS): www.jedec.org
• PCI: www.pcisig.com
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www.latticesemi.com/dynamic/view_document.cfm?document_id=9920
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www.latticesemi.com/dynamic/view_document.cfm?document_id=21638
www.latticesemi.com/dynamic/view_document.cfm?document_id=10088
www.latticesemi.com/dynamic/view_document.cfm?document_id=3468
www.latticesemi.com/dynamic/view_document.cfm?document_id=9918
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Revision History
Date Version Section Change Summary

February 2005 01.0 — Initial release.
October 2005 01.1 Introduction Distributed RAM information in family table updated. Added footnote 1 - 

fpBGA packaging to the family selection guide.
Architecture sysIO Buffer section updated.

Hot Socketing section updated.
Sleep Mode section updated.
SLEEP Pin Characteristics section updated.
Oscillator section updated.
Security section updated.

DC and Switching 
Characteristics

Recommended Operating Conditions table updated.

DC Electrical Characteristics table updated.
Supply Current (Sleep Mode) table added with LCMXO256/640 data.
Supply Current (Standby) table updated with LCMXO256/640 data.
Initialization Supply Current table updated with LCMXO256/640 data.
Programming and Erase Flash Supply Current table updated with 
LCMXO256/640 data.
Register-to-Register Performance table updated (rev. A 0.16).
External Switching Characteristics table updated (rev. A 0.16).
Internal Timing Parameter table updated (rev. A 0.16).
Family Timing Adders updated (rev. A 0.16).
sysCLOCK Timingupdated (rev. A 0.16).
MachXO "C" Sleep Mode Timing updated (A 0.16). 
JTAG Port Timing Specification updated (rev. A 0.16).

Pinout Information SLEEPIN description updated.
Pin Information Summary updated.
Power Supply and NC Connection table has been updated.
Logic Signal Connection section has been updated to include all 
devices/packages.

Ordering Information Part Number Description section has been updated.
Ordering Part Number section has been updated (added LCMXO256C/
LCMXO640C "4W").

Supplemental 
Information

MachXO Density Migration Technical Note (TN1097) added.

November 2005 01.2 Pinout Information Added “Power Supply and NC Connections” summary information for 
LCMXO1200 and LCMXO2280 in 100 TQFP package.

December 2005 01.3 DC and Switching 
Characteristics

Supply Current (Standby) table updated with LCMXO1200/2280 data.

Ordering Information Ordering Part Number section updated (added LCMXO2280C "4W").
April 2006 02.0 Introduction Introduction paragraphs updated.

Architecture Architecture Overview paragraphs updated.
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