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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 1330

Number of Logic Elements/Cells 21280

Total RAM Bits 774144

Number of I/O 150

Number of Gates -

Voltage - Supply 1.16V ~ 1.24V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 324-LBGA

Supplier Device Package 324-FBGA (19x19)
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1�4 Chapter 1: Cyclone IV Device Datasheet
Operating Conditions
Recommended Operating Conditions
This section lists the functional operation limits for AC and DC parameters for 
Cyclone IV devices. Table 1�3 and Table 1�4 list the steady-state voltage and current 
values expected from Cyclone IV E and Cyclone IV GX devices. All supplies must be 
strictly monotonic without plateaus.

Table 1�3. Recommended Operating Conditions for Cyclone IV E Devices(1), (2) (Part 1 of 2)

Symbol Parameter Conditions Min Typ Max Unit

VCCINT (3)

Supply voltage for internal logic, 
1.2-V operation � 1.15 1.2 1.25 V

Supply voltage for internal logic, 
1.0-V operation � 0.97 1.0 1.03 V

VCCIO (3), (4)

Supply voltage for output buffers, 
3.3-V operation � 3.135 3.3 3.465 V

Supply voltage for output buffers, 
3.0-V operation � 2.85 3 3.15 V

Supply voltage for output buffers, 
2.5-V operation � 2.375 2.5 2.625 V

Supply voltage for output buffers, 
1.8-V operation � 1.71 1.8 1.89 V

Supply voltage for output buffers, 
1.5-V operation � 1.425 1.5 1.575 V

Supply voltage for output buffers, 
1.2-V operation � 1.14 1.2 1.26 V

VCCA 
(3) Supply (analog) voltage for PLL 

regulator � 2.375 2.5 2.625 V

VCCD_PLL (3)

Supply (digital) voltage for PLL, 
1.2-V operation � 1.15 1.2 1.25 V

Supply (digital) voltage for PLL, 
1.0-V operation � 0.97 1.0 1.03 V

VI Input voltage � �0.5 � 3.6 V

VO Output voltage � 0 � V CCIO V

TJ Operating junction temperature

For commercial use 0 � 85 °C

For industrial use �40 � 100 °C

For extended temperature �40 � 125 °C

For automotive use �40 � 125 °C

tRAMP Power supply ramp time
Standard power-on reset 
(POR) (5) 50 µs � 50 ms �

Fast POR (6) 50 µs � 3 ms �
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