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Understanding Embedded - DSP (Digital
Signal Processors)

Embedded - DSP (Digital Signal Processors) are specialized
microprocessors designed to perform complex
mathematical computations on digital signals in real-time.
Unlike general-purpose processors, DSPs are optimized for
high-speed numeric processing tasks, making them ideal
for applications that require efficient and precise
manipulation of digital data. These processors are
fundamental in converting and processing signals in
various forms, including audio, video, and communication
signals, ensuring that data is accurately interpreted and
utilized in embedded systems.

Applications of Embedded - DSP (Digital
Signal Processors)

The applications of Embedded - DSP (Digital Signal
Processors) are vast and diverse, reflecting their critical
role in modern technology. In telecommunications, DSPs
are essential for signal modulation and demodulation, error
detection and correction, and data compression. In the
consumer electronics sector, DSPs enhance audio and
video processing, providing high-quality sound and image
rendering in devices like smartphones, televisions, and
home theater systems. Automotive systems utilize DSPs
for advanced driver-assistance systems (ADAS),
infotainment, and engine management. Additionally,
industrial automation relies on DSPs for real-time control of
machinery and processes, while medical devices use them
for imaging and diagnostics, ensuring accurate and
efficient healthcare solutions.

Common Subcategories of Embedded - DSP
(Digital Signal Processors)

Embedded - DSP (Digital Signal Processors) can be
categorized into several common subcategories based on
their specific applications and performance characteristics.
General-purpose DSPs offer a versatile solution for a wide
range of signal processing tasks, providing balanced
performance and flexibility. High-performance DSPs are
designed for applications requiring significant
computational power and speed, such as real-time video
processing and advanced communication systems. Low-
power DSPs cater to battery-operated and portable
devices, ensuring energy-efficient operation without
compromising performance. Additionally, application-
specific DSPs are tailored for particular functions, such as
audio processing or motor control, offering optimized
performance for specific tasks.

Types of Embedded - DSP (Digital Signal
Processors)

There are various types of Embedded - DSP (Digital Signal
Processors), each suited to different needs and
applications. Fixed-point DSPs are designed for
applications where precision is critical but the range of
values is limited, such as audio processing. Floating-point
DSPs provide a broader range of values and greater
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Product Status Active

Type Fixed/Floating Point

Interface CAN, EBI/EMI, Ethernet, DAI, I²C, MMC/SD/SDIO, SPI, SPORT, UART/USART, USB OTG

Clock Rate 450MHz, 225MHz

Non-Volatile Memory External

On-Chip RAM 1.640MB

Voltage - I/O 3.30V

Voltage - Core 1.10V

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 176-LQFP Exposed Pad

Supplier Device Package 176-LQFP-EP (24x24)
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Generic Interrupt Controller (GIC), PL390 
(ADSP-SC57x Only)

The generic interrupt controller (GIC) is a centralized resource 
for supporting and managing interrupts. The GIC splits into the 
distributor block (GICPORT0) and the central processing unit 
(CPU) interface block (GICPORT1).

Generic Interrupt Controller Port0 (GICPORT0)
The GICPORT0 distributor block performs interrupt prioritiza-
tion and distribution to the GICPORT1 CPU interface blocks 
that connect to the processors in the system. It centralizes all 
interrupt sources, determines the priority of each interrupt, and 
forwards the interrupt with the highest priority to the interface, 
for priority masking and preemption handling.

Generic Interrupt Controller Port1 (GICPORT1)
The GICPORT1 CPU interface block performs priority masking 
and preemption handling for a connected processor in the sys-
tem. GICPORT1 supports 8 software generated interrupts 
(SGIs) and 212 shared peripheral interrupts (SPIs).

L2 Cache Controller, PL310 (ADSP-SC57x Only)

The Level 2 (L2) cache controller, PL310 (see Figure 2), works 
efficiently with the ARM Cortex-A5 processors that implement 
system fabric. The cache controller directly interfaces on the 
data and instruction interface. The internal pipelining of the 
cache controller is optimized to enable the processors to operate 
at the same clock frequency. The cache controller supports the 
following:

• Two read/write 64-bit slave ports, one connected to the 
ARM Cortex-A5 instruction and data interfaces, and one 
connecting the ARM Cortex-A5 and SHARC+ cores for 
data coherency.

• Two read/write 64-bit master ports for interfacing with the 
system fabric.

SHARC PROCESSOR 
Figure 3 shows the SHARC processor integrates a SHARC+ 
SIMD core, L1 memory crossbar, I/D cache controller, L1 mem-
ory blocks, and the master/slave ports. Figure 4 shows the 
SHARC+ SIMD core block diagram.
The SHARC processor supports a modified Harvard architec-
ture in combination with a hierarchical memory structure. L1 
memories typically operate at the full processor speed with little 
or no latency.

Figure 3. SHARC Processor Block Diagram
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Figure 30. SPORTs
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Figure 73. Driver Type B and Driver Type C (DDR3 Drive Strength 40 �)

Figure 74. Driver Type B and Driver Type C (DDR3 Drive Strength 60 �)

Figure 75. Driver Type B and Driver Type C (DDR2 Drive Strength 40 �)
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Figure 76. Driver Type B and Driver Type C (DDR2 Drive Strength 60 �)

Figure 77. Driver Type B and Driver Type C (DDR2 Drive Strength 40 �)

Figure 78. Driver Type B and Driver Type C (DDR2 Drive Strength 60 �)
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TEST CONDITIONS
All timing parameters appearing in this data sheet were mea-
sured under the conditions described in this section. Figure 81 
shows the measurement point for ac measurements (except out-
put enable/disable). The measurement point, VMEAS, is 
VDD_EXT/2 for VDD_EXT (nominal) = 3.3 V. 

Output Enable Time Measurement
Output pins are considered enabled when they make a transi-
tion from a high impedance state to the point when they start 
driving. 
The output enable time, tENA, is the interval from the point 
when a reference signal reaches a high or low voltage level to the 
point when the output starts driving, as shown on the right side 
of Figure 82. If multiple pins are enabled, the measurement 
value is that of the first pin to start driving. 

Output Disable Time Measurement
Output pins are considered disabled when they stop driving, 
enter a high impedance state, and start to decay from the output 
high or low voltage. The output disable time, tDIS, is the interval 
from when a reference signal reaches a high or low voltage level 
to the point when the output stops driving, as shown on the left 
side of Figure 82). 

Capacitive Loading
Output delays and holds are based on standard capacitive loads 
of an average of 6 pF on all pins (see Figure 83). VLOAD is equal 
to VDD_EXT/2. Figure 84 through Figure 88 show how output 
rise time varies with capacitance. The delay and hold specifica-
tions given must be derated by a factor derived from these 
figures. The graphs in Figure 84 through Figure 88 cannot be 
linear outside the ranges shown.

Figure 79. Driver Type B and Device Driver C (LPDDR)

Figure 80. Driver Type B and Device Driver C (LPDDR)

Figure 81. Voltage Reference Levels for AC Measurements 
(Except Output Enable/Disable)
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Figure 82. Output Enable/Disable
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