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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 Obsolete

Number of LABs/CLBs 158500

Number of Logic Elements/Cells 420000

Total RAM Bits 37888000

Number of I/O 432

Number of Gates -

Voltage - Supply 0.87V ~ 0.93V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 1152-BBGA, FCBGA

Supplier Device Package 1152-FBGA (35x35)
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Table 4 lists the absolute conditions for the transceiver power supply for Stratix V GX, 
GS, and GT devices.

Maximum Allowed Overshoot and Undershoot Voltage

During transitions, input signals may overshoot to the voltage shown in Table 5 and 
undershoot to –2.0 V for input currents less than 100 mA and periods shorter than 
20 ns.

VCCD_FPLL PLL digital power supply �0.5 1.8 V

VCCA_FPLL PLL analog power supply �0.5 3.4 V

VI DC input voltage �0.5 3.8 V

TJ Operating junction temperature �55 125 °C

TSTG Storage temperature (No bias) �65 150 °C

IOUT DC output current per pin �25 40 mA

Table 3. Absolute Maximum Ratings for Stratix V Devices (Part 2 of 2)

Symbol Description Minimum Maximum Unit

Table 4. Transceiver Power Supply Absolute Conditions for Stratix V GX, GS, and GT Devices

Symbol Description Devices Minimum Maximum Unit

VCCA_GXBL Transceiver channel PLL power supply (left side) GX, GS, GT �0.5 3.75

VCCA_GXBR Transceiver channel PLL power supply (right side) GX, GS �0.5 3.75

VCCA_GTBR Transceiver channel PLL power supply (right side) GT �0.5 3.75 V

VCCHIP_L Transceiver hard IP power supply (left side) GX, GS, GT �0.5 1.35

VCCHIP_R Transceiver hard IP power supply (right side) GX, GS, GT �0.5 1.35

VCCHSSI_L Transceiver PCS power supply (left side) GX, GS, GT �0.5 1.35 V

VCCHSSI_R Transceiver PCS power supply (right side) GX, GS, GT �0.5 1.35 V

VCCR_GXBL Receiver analog power supply (left side) GX, GS, GT �0.5 1.35

VCCR_GXBR Receiver analog power supply (right side) GX, GS, GT �0.5 1.35

VCCR_GTBR Receiver analog power supply for GT channels (right side) GT �0.5 1.35

VCCT_GXBL Transmitter analog power supply (left side) GX, GS, GT �0.5 1.35 V

VCCT_GXBR Transmitter analog power supply (right side) GX, GS, GT �0.5 1.35 V

VCCT_GTBR Transmitter analog power supply for GT channels (right side) GT �0.5 1.35

VCCL_GTBR Transmitter clock network power supply (right side) GT �0.5 1.35 V

VCCH_GXBL Transmitter output buffer power supply (left side) GX, GS, GT �0.5 1.8

VCCH_GXBR Transmitter output buffer power supply (right side) GX, GS, GT �0.5 1.8
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