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Embedded - System On Chip (SoC): The
Heart of Modern Embedded Systems

Embedded - System On Chip (SoC) refers to an
integrated circuit that consolidates all the essential
components of a computer system into a single chip. This
includes a microprocessor, memory, and other peripherals,
all packed into one compact and efficient package. SoCs
are designed to provide a complete computing solution,
optimizing both space and power consumption, making
them ideal for a wide range of embedded applications.

What are Embedded - System On Chip (SoC)?

System On Chip (SoC) integrates multiple functions of a
computer or electronic system onto a single chip. Unlike
traditional multi-chip solutions, SoCs combine a central
processing unit (CPU), memory, input/output (I/O)
interfaces, and other essential components into a single
silicon die. This integration enhances performance,
reduces power consumption, and minimizes the physical
footprint of the system. SoCs are fundamental in
embedded systems where space, efficiency, and cost are
critical.

Applications of Embedded - System On Chip
(SoC)

SoCs are pivotal in a variety of applications due to their
compact design and high integration. In consumer
electronics, SoCs power smartphones, tablets, and
smartwatches, offering robust performance and extended
battery life. Automotive industries leverage SoCs for
advanced driver-assistance systems (ADAS), infotainment,
and vehicle-to-everything (V2X) communication. In
industrial automation, SoCs drive sophisticated
machinery control systems, data acquisition, and real-time
monitoring. Additionally, medical devices use SoCs for
portable diagnostic tools, imaging systems, and patient
monitoring equipment, where space and power efficiency
are crucial.

Common Subcategories of Embedded -
System On Chip (SoC)

System On Chip (SoC) products can be categorized into
several subtypes based on their applications and
functionalities. General-purpose SoCs are designed for a
wide range of applications, offering versatile processing
capabilities. Application-specific SoCs are tailored for
particular uses, such as multimedia processing or
automotive control, incorporating specialized features to
meet the demands of specific tasks. Real-time SoCs focus
on handling tasks with stringent timing requirements,
suitable for applications like robotics and industrial control.

Types of Embedded - System On Chip (SoC)

Details

Product Status Active

Architecture MCU, FPGA

Core Processor ARM® Cortex®-M3

Flash Size 512KB

RAM Size 64KB

Peripherals DDR, PCIe, SERDES

Connectivity CANbus, Ethernet, I²C, SPI, UART/USART, USB

Speed 166MHz

Primary Attributes FPGA - 150K Logic Modules

Operating Temperature -55°C ~ 125°C (TJ)

Package / Case 1152-BBGA, FCBGA

Supplier Device Package 1152-FCBGA (35x35)
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 8.10.5  Timing Characteristics

Table 111 • Output DDR Propagation Delays
Worst-Case Military Conditions: TJ = 125°C, VDD = 1.14 V

Parameter Description
Measuring Nodes 

(from, to)
Speed Grade

–1 Units

tDDROCLKQ Clock-to-Out of DDR for Output DDR E,G 0.272 ns

tDDROSUDF DF Data Setup for Output DDR F,E 0.148 ns

tDDROSUDR DR Data Setup for Output DDR A,E 0.196 ns

tDDROHDF DF Data Hold for Output DDR F,E 0 ns

tDDROHDR DR Data Hold for Output DDR A,E 0 ns

tDDROSUE Enable Setup for Output DDR B,E 0.433 ns

tDDROHE Enable Hold for Output DDR B,E 0 ns

tDDROSUSLn Synchronous Load Setup for Output DDR D,E 0.203 ns

tDDROHSLn Synchronous Load Hold for Output DDR D,E 0 ns

tDDROAL2Q Asynchronous Load-to-Out for Output DDR C,G 0.545 ns

tDDROREMAL
Asynchronous Load Removal time for Output
DDR

C,E 0 ns

tDDRORECAL
Asynchronous Load Recovery time for Output
DDR

C,E 0.035 ns

tDDROWAL
Asynchronous Load Minimum Pulse Width for
Output DDR

C,C 0.266 ns

tDDROCKMPWH
Clock Minimum Pulse Width High for the
Output DDR

E,E 0.065 ns

tDDROCKMPWL
Clock Minimum Pulse Width Low for the Output
DDR

E,E 0.139 ns
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 17.   DEVRST_N Characteristics  
Table 142 • DEVRST_N Characteristics
Worst-Case Military Conditions: TJ = 125°C, VDD = 1.14 V

Symbol Description

All Devices/Speed Grades

Units NotesMin Typ Max

TRAMPDEVRSTN DEVRST_N ramp rate – – 10 ns *

Note: * Slower ramp rates are susceptible to board level noise.
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