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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.
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Product Status Obsolete

Number of LABs/CLBs -

Number of Logic Elements/Cells -

Total RAM Bits 36864

Number of I/O 68

Number of Gates 250000

Voltage - Supply 1.425V ~ 1.575V

Mounting Type Surface Mount

Operating Temperature -40°C ~ 100°C (TJ)

Package / Case 100-TQFP

Supplier Device Package 100-VQFP (14x14)
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List of Changes
The following table lists critical changes that were made in each revision of the chapter.

Date Changes Page

August 2012 The "I/O State of Newly Shipped Devices" section is new (SAR 39542). 14

July 2010 This chapter is no longer published separately with its own part number and version
but is now part of several FPGA fabric user�s guides.

N/A

v1.4
(December 2008)

IGLOO nano and ProASIC3 nano devices were added to Table 1-1 � Flash-Based
FPGAs.

10

Figure 1-2 � IGLOO and ProASIC3 nano Device Architecture Overview with Two I/O
Banks (applies to 10 k and 30 k device densities, excluding IGLOO PLUS devices)
through Figure 1-5 � IGLOO, IGLOO nano, ProASIC3 nano, and ProASIC3/L Device
Architecture Overview with Four I/O Banks (AGL600 device is shown) are new.

11, 12

Table 1-4 � IGLOO nano and ProASIC3 nano Array Coordinates is new. 17

v1.3
(October 2008)

The title of this document was changed from "Core Architecture of IGLOO and
ProASIC3 Devices" to "FPGA Array Architecture in Low Power Flash Devices."

9

The "FPGA Array Architecture Support" section was revised to include new families
and make the information more concise.

10

Table 1-2 � IGLOO and ProASIC3 Array Coordinates was updated to include Military
ProASIC3/EL and RT ProASIC3 devices.

16

v1.2
(June 2008)

The following changes were made to the family descriptions in Table 1-1 � Flash-
Based FPGAs:
� ProASIC3L was updated to include 1.5 V. 
� The number of PLLs for ProASIC3E was changed from five to six.

10

v1.1
(March 2008)

Table 1-1 � Flash-Based FPGAs and the accompanying text was updated to include
the IGLOO PLUS family. The "IGLOO Terminology" section and "Device Overview"
section are new.

10

The "Device Overview" section was updated to note that 15 k devices do not
support SRAM or FIFO.

11

Figure 1-6 � IGLOO PLUS Device Architecture Overview with Four I/O Banks is
new.

13

Table 1-2 � IGLOO and ProASIC3 Array Coordinates was updated to add A3P015
and AGL015.

16

Table 1-3 � IGLOO PLUS Array Coordinates is new. 16
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Shutdown Mode
For all ProASIC3/E and ProASIC3 nano devices, shutdown mode can be entered by turning off all power
supplies when device functionality is not needed. Cold-sparing and hot-insertion features in ProASIC3
nano devices enable the device to be powered down without turning off the entire system. When power
returns, the live at power-up feature enables immediate operation of the device.

Using Sleep Mode or Shut down Mode in the System
Depending on the power supply and components used in an application, there are many ways to turn the
power supplies connected to the device on or off. For example, Figure 2-6 shows how a microprocessor
is used to control a power FET. It is recommended that power FETs with low on resistance be used to
perform the switching action.

Figure 2-5 � Entering and Exiting Sleep Mode�Typical Timing Diagram
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Figure 2-6 � Controlling Power On/Off State Us ing Microprocessor and Power FET
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Clock Conditioning Circuits in Low Power Flash Devices and Mixed Signal FPGAs
Recommended Board-Level Considerations
The power to the PLL core is supplied by VCCPLA/B/C/D/E/F (VCCPLx), and the associated ground 
connections are supplied by VCOMPLA/B/C/D/E/F (VCOMPLx). When the PLLs are not used, the 
Designer place-and-route tool automatically disables the unused PLLs to lower power consumption. The 
user should tie unused VCCPLx and VCOMPLx pins to ground. Optionally, the PLL can be turned on/off 
during normal device operation via the POWERDOWN port (see Table 4-3 on page 68).

PLL Power Supply Decoupling Scheme
The PLL core is designed to tolerate noise levels on the PLL power supply as specified in the datasheets. 
When operated within the noise limits, the PLL will meet the output peak-to-peak jitter specifications 
specified in the datasheets. User applications should always ensure the PLL power supply is powered 
from a noise-free or low-noise power source.
However, in situations where the PLL power supply noise level is higher than the tolerable limits, various 
decoupling schemes can be designed to suppress noise to the PLL power supply. An example is 
provided in Figure 4-38. The VCCPLx and VCOMPLx pins correspond to the PLL analog power supply 
and ground.
Microsemi strongly recommends that two ceramic capacitors (10 nF in parallel with 100 nF) be placed 
close to the power pins (less than 1 inch away). A third generic 10 µF electrolytic capacitor is 
recommended for low-frequency noise and should be placed farther away due to its large physical size. 
Microsemi recommends that a 6.8 µH inductor be pl aced between the supply source and the capacitors 
to filter out any low-/medium- and high-frequency noise. In addition, the PCB layers should be controlled 
so the VCCPLx and VCOMPLx planes have the minimum separation possible, thus generating a good-
quality RF capacitor.
For more recommendations, refer to the Board-Level Considerations application note.
Recommended 100 nF capacitor:

� Producer BC Components, type X7R, 100 nF, 16 V
� BC Components part number: 0603B104K160BT
� Digi-Key part number: BC1254CT-ND 
� Digi-Key part number: BC1254TR-ND

Recommended 10 nF capacitor:
� Surface-mount ceramic capacitor
� Producer BC Components, type X7R, 10 nF, 50 V
� BC Components part number: 0603B103K500BT
� Digi-Key part number: BC1252CT-ND 
� Digi-Key part number: BC1252TR-ND  

Figure 4-38 � Decoupling Scheme for One PLL (should be replicated for each PLL used)
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