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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 -

Number of Logic Elements/Cells 520

Total RAM Bits -

Number of I/O 49

Number of Gates 20000

Voltage - Supply 1.14V ~ 1.575V

Mounting Type Surface Mount

Operating Temperature -20°C ~ 85°C (TJ)

Package / Case 68-VFQFN Exposed Pad

Supplier Device Package 68-QFN (8x8)
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IGLOO nano Low Power Flash FPGAs
Timing Characteristics 

Applies to 1.5 V DC Core Voltage  

Table 2-36 � 3.3 V LVTTL / 3.3 V LVCMOS Low Slew � Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T J = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V

Drive Strength Speed Grade t DOUT tDP tDIN tPY tPYS tEOUT tZL tZH tLZ tHZ Units

2 mA STD 0.97 3.52 0.19 0.86 1.16 0.66 3.59 3.42 1.75 1.90 ns 

4 mA STD 0.97 3.52 0.19 0.86 1.16 0.66 3.59 3.42 1.75 1.90 ns 

6 mA STD 0.97 2.90 0.19 0.86 1.16 0.66 2.96 2.83 1.98 2.29 ns 

8 mA STD 0.97 2.90 0.19 0.86 1.16 0.66 2.96 2.83 1.98 2.29 ns 

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-37 � 3.3 V LVTTL / 3.3 V LVCMOS High Slew  � Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T J = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V

Drive Strength Speed Grade t DOUT tDP tDIN tPY tPYS tEOUT tZL tZH tLZ tHZ Units

2 mA STD 0.97 2.16 0.19 0.86 1.16 0.66 2.20 1.80 1.75 1.99 ns 

4 mA STD 0.97 2.16 0.19 0.86 1.16 0.66 2.20 1.80 1.75 1.99 ns 

6 mA STD 0.97 1.79 0.19 0.86 1.16 0.66 1.83 1.45 1.98 2.38 ns 

8 mA STD 0.97 1.79 0.19 0.86 1.16 0.66 1.83 1.45 1.98 2.38 ns 

Notes:
1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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IGLOO nano Low Power Flash FPGAs
VersaTile Characteristics

VersaTile Specifications as a Combinatorial Module
The IGLOO nano library offers all combinations of LUT-3 combinatorial functions. In this section, timing
characteristics are presented for a sample of the library. For more details, refer to the IGLOO, ProASIC3,
SmartFusion and Fusion Macro Library Guide for Software v10.1. 

Figure 2-21 � Sample of Combinatorial Cells

MAJ3
A

C

B Y MUX2
B

0

1

A

S

Y

A Y

B

B

A
XOR2 Y

NOR2
B

A
Y

B

A
YOR2

INV

A
YAND2

B

A
Y

NAND3B
A

C

XOR3 YB
A

C

NAND2
Revision 19 2-57

http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=130887
http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=130887




IGLOO nano DC and Switching Characteristics
Figure 2-32 � RAM Reset. Applicable to Both RAM4K9 and RAM512x18.
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Pin Descriptions
TDI Test Data Input
Serial input for JTAG boundary scan, ISP, and UJTAG usage. There is an internal weak pull-up resistor
on the TDI pin.

TDO Test Data Output
Serial output for JTAG boundary scan, ISP, and UJTAG usage.

TMS Test Mode Select
The TMS pin controls the use of the IEEE 1532 boundary scan pins (TCK, TDI, TDO, TRST). There is an
internal weak pull-up resistor on the TMS pin.

TRST Boundary Scan Reset Pin
The TRST pin functions as an active-low input to asynchronously initialize (or reset) the boundary scan
circuitry. There is an internal weak pull-up resistor on the TRST pin. If JTAG is not used, an external
pull-down resistor could be included to ensure the test access port (TAP) is held in reset mode. The
resistor values must be chosen from Table 3-2 and must satisfy the parallel resistance value
requirement. The values in Table 3-2 correspond to the resistor recommended when a single device is
used, and the equivalent parallel resistor when multiple devices are connected via a JTAG chain.

In critical applications, an upset in the JTAG circuit could allow entrance to an undesired JTAG state. In
such cases, Microsemi recommends tying off TRST to GND through a resistor placed close to the FPGA
pin.

Note that to operate at all VJTAG voltages, 500  to 1 k will satisfy the requirements.

Special Function Pins
NC No Connect
This pin is not connected to circuitry within the device. These pins can be driven to any voltage or can be
left floating with no effect on the operation of the device.

DC Do Not Connect
This pin should not be connected to any signals on the PCB. These pins should be left unconnected. 

Packaging
Semiconductor technology is constantly shrinking in size while growing in capability and functional
integration. To enable next-generation silicon technologies, semiconductor packages have also evolved
to provide improved performance and flexibility.

Microsemi consistently delivers packages that provide the necessary mechanical and environmental
protection to ensure consistent reliability and performance. Microsemi IC packaging technology
efficiently supports high-density FPGAs with large-pin-count Ball Grid Arrays (BGAs), but is also flexible
enough to accommodate stringent form factor requirements for Chip Scale Packaging (CSP). In addition,
Microsemi offers a variety of packages designed to meet your most demanding application and economic
requirements for today's embedded and mobile systems.

Table 3-3 • TRST and TCK Pull-Down Recommendations

VJTAG Tie-Off Resistance*

VJTAG at 3.3 V 200  to 1 k 

VJTAG at 2.5 V 200  to 1 k

VJTAG at 1.8 V 500  to 1 k

VJTAG at 1.5 V 500  to 1 k

Note: Equivalent parallel resistance if more than one device is on the JTAG chain
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