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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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GENERAL DESCRIPTION
The ADSP-SC58x/ADSP-2158x processors are members of the 
SHARC® family of products. The ADSP-SC58x processor is 
based on the SHARC+ dual core and the ARM® Cortex®-A5 
core. The ADSP-SC58x/ADSP-2158x SHARC processors are 
members of the SIMD SHARC family of digital signal proces-
sors (DSPs) that feature Analog Devices Super Harvard 
Architecture. These 32-bit/40-bit/64-bit floating-point proces-
sors are optimized for high performance audio/floating-point 
applications with large on-chip static random-access memory 
(SRAM), multiple internal buses that eliminate input/output 
(I/O) bottlenecks, and innovative digital audio interfaces (DAI). 
New additions to the SHARC+ core include cache enhance-
ments and branch prediction, while maintaining instruction set 
compatibility to previous SHARC products.
By integrating a set of industry leading system peripherals and 
memory (see Table 1, Table 2, and Table 3), the ARM Cortex-
A5 and SHARC processor is the platform of choice for applica-
tions that require programmability similar to RISC (reduced 
instruction set computing), multimedia support, and leading 
edge signal processing in one integrated package. These applica-
tions span a wide array of markets, including automotive, pro 
audio, and industrial-based applications that require high float-
ing-point performance.
Table 2 provides comparison information for features that vary 
across the standard processors. (N/A in the table means not 
applicable.)
Table 3 provides comparison information for features that vary 
across the automotive processors. (N/A in the table means not 
applicable.)

Table 1. Common Product Features

Product Features ADSP-SC58x/ADSP-2158x 
DAI (includes SRU) 2

Full SPORTs 4 per DAI
S/PDIF receive/transmit 1per DAI
ASRCs 4 pair per DAI
PCGs 2 per DAI

I2C (TWI) 3
Quad-data bit SPI 1
Dual-data bit SPI 2
CAN2.0 2
UARTs 3
Link ports 2
Enhanced PPI 1
GP timer1 8
GP counter 1
Enhanced PWMs2 3
Watchdog timers 2
ADC control module Yes
Static memory controller Yes
Hardware accelerators

High performance FFT/IFFT Yes
FIR/IIR Yes
Harmonic analysis engine Yes
SINC filter Yes
Security cryptographic engine Yes

Multichannel 12-bit ADC 8-channel
1 Eight timers are available in the 529-BGA package only. The 349-BGA package 

does not include Timer 6 and 7.
2 Three 3ePWMs are available in the 529-BGA package only. The 349-BGA 

package does not include PWM 2.
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SMC_ABE[n] Output Byte Enable n. Indicates whether the lower or upper byte of a memory is being accessed. When an 
asynchronous write is made to the upper byte of a 16-bit memory, SMC_ABE1 = 0 and 
SMC_ABE0 = 1. When an asynchronous write is made to the lower byte of a 16-bit memory, 
SMC_ABE1 = 1 and SMC_ABE0 = 0.

SMC_AMS[n] Output Memory Select n. Typically connects to the chip select of a memory device.
SMC_AOE Output Output Enable. Asserts at the beginning of the setup period of a read access.
SMC_ARDY Input Asynchronous Ready. Flow control signal used by memory devices to indicate to the SMC when 

further transactions may proceed.
SMC_ARE Output Read Enable. Asserts at the beginning of a read access.
SMC_AWE Output Write Enable. Asserts for the duration of a write access period.
SMC_A[nn] Output Address n. Address bus.
SMC_D[nn] InOut Data n. Bidirectional data bus.
SPI_CLK InOut Clock. Input in slave mode, output in master mode.
SPI_D2 InOut Data 2. Transfers serial data in quad mode. Open-drain when ODM mode is enabled.
SPI_D3 InOut Data 3. Transfers serial data in quad mode. Open-drain when ODM mode is enabled.
SPI_MISO InOut Master In, Slave Out. Transfers serial data. Operates in the same direction as SPI_MOSI in dual and 

quad modes. Open-drain when ODM mode is enabled.
SPI_MOSI InOut Master Out, Slave In. Transfers serial data. Operates in the same direction as SPI_MISO in dual and 

quad modes. Open-drain when ODM mode is enabled.
SPI_RDY InOut Ready. Optional flow signal. Output in slave mode, input in master mode.
SPI_SEL[n] Output Slave Select Output n. Used in master mode to enable the desired slave.
SPI_SS Input Slave Select Input. 

Slave mode—acts as the slave select input. 
Master mode—optionally serves as an error detection input for the SPI when there are multiple 
masters.

SPT_ACLK InOut Channel A Clock. Data and frame sync are driven/sampled with respect to this clock. This signal can 
be either internally or externally generated.

SPT_AD0 InOut Channel A Data 0. Primary bidirectional data I/O. This signal can be configured as an output to 
transmit serial data or as an input to receive serial data.

SPT_AD1 InOut Channel A Data 1. Secondary bidirectional data I/O. This signal can be configured as an output to 
transmit serial data or as an input to receive serial data.

SPT_AFS InOut Channel A Frame Sync. The frame sync pulse initiates shifting of the serial data. This signal is either 
generated internally or externally.

SPT_ATDV Output Channel A Transmit Data Valid. This signal is optional and only active when SPORT is configured in 
multichannel transmit mode. It is asserted during enabled slots.

SPT_BCLK InOut Channel B Clock. Data and frame sync are driven/sampled with respect to this clock. This signal can 
be either internally or externally generated.

SPT_BD0 InOut Channel B Data 0. Primary bidirectional data I/O. This signal can be configured as an output to 
transmit serial data or as an input to receive serial data.

SPT_BD1 InOut Channel B Data 1. Secondary bidirectional data I/O. This signal can be configured as an output to 
transmit serial data or as an input to receive serial data.

SPT_BFS InOut Channel B Frame Sync. The frame sync pulse initiates shifting of serial data. This signal is either 
generated internally or externally.

SPT_BTDV Output Channel B Transmit Data Valid. This signal is optional and only active when SPORT is configured in 
multichannel transmit mode. It is asserted during enabled slots.

SYS_BMODE[n] Input Boot Mode Control n. Selects the boot mode of the processor.
SYS_CLKIN0 Input Clock/Crystal Input. 
SYS_CLKIN1 Input Clock/Crystal Input. 
SYS_CLKOUT Output Processor Clock Output. Outputs internal clocks. Clocks may be divided down. See the CGU chapter 

of the ADSP-SC58x/ADSP-2158x SHARC+ Processor Hardware Reference for more details.

Table 11. ADSP-SC58x/ADSP-2158x Detailed Signal Descriptions (Continued)

Signal Name Direction Description

http://www.analog.com/adsp-sc58x-adsp-2158x-hrm?doc=ADSP-SC582_SC583_SC584_SC587_SC589_21583_584_587.pdf
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PE_03 PPI0_CLK SPI0_SEL7 SPI2_SEL2 C1_FLG1
PE_04 PPI0_D08 PWM2_DH SPI2_SEL3 C2_FLG1
PE_05 PPI0_D07 PWM2_SYNC SPI2_SEL4 C1_FLG2
PE_06 PPI0_D06 SPI2_SEL5 C2_FLG2
PE_07 PPI0_D05 SPI1_SEL2 C1_FLG3
PE_08 PPI0_D04 SPI1_SEL5 SPI1_RDY C2_FLG3
PE_09 PPI0_D03 PWM0_SYNC TM0_TMR0 SMC0_D03
PE_10 PPI0_D02 PWM2_DL UART2_RTS SMC0_D02
PE_11 PPI0_D01 SPI1_SEL3 UART2_CTS SMC0_D01 SPI1_SS
PE_12 PPI0_D00 SPI1_SEL4 SPI2_RDY SMC0_D00
PE_13 SPI1_CLK PPI0_D20 SMC0_AMS1
PE_14 SPI1_MISO PPI0_D21 SMC0_ABE0
PE_15 SPI1_MOSI PPI0_D22 SMC0_ABE1

Table 24.  Signal Multiplexing for Port E (Continued)

Signal Name
Multiplexed 
Function 0

Multiplexed 
Function 1

Multiplexed 
Function 2

Multiplexed 
Function 3

Multiplexed 
Function Input Tap

Table 25.  Signal Multiplexing for Port F

Signal Name
Multiplexed 
Function 0

Multiplexed 
Function 1

Multiplexed 
Function 2

Multiplexed 
Function 3

Multiplexed 
Function Input Tap

PF_00 TM0_TMR6 SPI1_SEL6
PF_01 TM0_TMR7 SPI1_SEL7
PF_02 MSI0_D0 HADC0_EOC_DOUT
PF_03 MSI0_D1 HADC0_MUX2
PF_04 MSI0_D2 HADC0_MUX1
PF_05 MSI0_D3 HADC0_MUX0
PF_06 MSI0_D4 PWM2_AL
PF_07 MSI0_D5 PWM2_AH
PF_08 MSI0_D6 PWM2_BL
PF_09 MSI0_D7 PWM2_BH
PF_10 MSI0_CMD
PF_11 MSI0_CLK
PF_12 MSI0_CD
PF_13 ETH1_CRS TRACE0_D08 TRACE0_D00 MSI0_INT
PF_14 ETH1_MDC TRACE0_D09 TRACE0_D01
PF_15 ETH1_MDIO TRACE0_D10 TRACE0_D02

Table 26.  Signal Multiplexing for Port G

Signal Name
Multiplexed 
Function 0

Multiplexed 
Function 1

Multiplexed 
Function 2

Multiplexed 
Function 3

Multiplexed 
Function Input Tap

PG_00 ETH1_REFCLK TRACE0_CLK
PG_01 ETH1_TXEN TRACE0_D11 TRACE0_D03
PG_02 ETH1_TXD0 TRACE0_D12 TRACE0_D04
PG_03 ETH1_TXD1 TRACE0_D13 TRACE0_D05
PG_04 ETH1_RXD0 TRACE0_D14 TRACE0_D06
PG_05 ETH1_RXD1 TRACE0_D15 TRACE0_D07
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ADSP-SC58X/ADSP-2158X DESIGNER QUICK REFERENCE
Table 27 provides a quick reference summary of pin related 
information for circuit board design. The columns in this table 
provide the following information:

• The signal name column includes the signal name for every 
pin and the GPIO multiplexed pin function, where 
applicable.

• The type column identifies the I/O type or supply type of
the pin. The abbreviations used in this column are a (ana-
log), s (supply), g (ground) and Input, Output, and InOut.

• The driver type column identifies the driver type used by
the corresponding pin. The driver types are defined in the 
Output Drive Currents section of this data sheet.

• The int term column specifies the termination present
when the processor is not in the reset state.

• The reset term column specifies the termination present
when the processor is in the reset state.

• The reset drive column specifies the active drive on the sig-
nal when the processor is in the reset state.

• The power domain column specifies the power supply
domain in which the signal resides.

• The description and notes column identifies any special
requirements or characteristics for a signal. These recom-
mendations apply whether or not the hardware block
associated with the signal is featured on the product. If no
special requirements are listed, the signal can be left uncon-
nected if it is not used. For multiplexed general-purpose
I/O pins, this column identifies the functions available on
the pin.

Table 27. ADSP-SC58x/ADSP-2158x Designer Quick Reference

Signal Name Type
Driver 
Type

Int 
Term

Reset 
Term

Reset 
Drive Power Domain

Description
and Notes

DAI0_PIN01 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 1
Notes: No notes

DAI0_PIN02 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 2
Notes: No notes

DAI0_PIN03 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 3
Notes: No notes

DAI0_PIN04 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 4
Notes: No notes

DAI0_PIN05 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 5
Notes: No notes

DAI0_PIN06 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 6
Notes: No notes

DAI0_PIN07 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 7
Notes: No notes

DAI0_PIN08 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 8
Notes: No notes

DAI0_PIN09 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 9
Notes: No notes

DAI0_PIN10 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 10
Notes: No notes

DAI0_PIN11 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 11
Notes: No notes

DAI0_PIN12 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 12
Notes: No notes

DAI0_PIN13 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 13
Notes: No notes

DAI0_PIN14 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 14
Notes: No notes

DAI0_PIN15 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 15
Notes: No notes
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DAI0_PIN16 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 16
Notes: No notes

DAI0_PIN17 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 17
Notes: No notes

DAI0_PIN18 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 18
Notes: No notes

DAI0_PIN19 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 19
Notes: No notes

DAI0_PIN20 InOut A PullDown none none VDD_EXT Desc: DAI0 Pin 20
Notes: No notes

DAI1_PIN01 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 1
Notes: No notes

DAI1_PIN02 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 2
Notes: No notes

DAI1_PIN03 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 3
Notes: No notes

DAI1_PIN04 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 4
Notes: No notes

DAI1_PIN05 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 5
Notes: No notes

DAI1_PIN06 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 6
Notes: No notes

DAI1_PIN07 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 7
Notes: No notes

DAI1_PIN08 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 8
Notes: No notes

DAI1_PIN09 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 9
Notes: No notes

DAI1_PIN10 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 10
Notes: No notes

DAI1_PIN11 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 11
Notes: No notes

DAI1_PIN12 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 12
Notes: No notes

DAI1_PIN13 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 13
Notes: No notes

DAI1_PIN14 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 14
Notes: No notes

DAI1_PIN15 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 15
Notes: No notes

DAI1_PIN16 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 16
Notes: No notes

DAI1_PIN17 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 17
Notes: No notes

DAI1_PIN18 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 18
Notes: No notes

DAI1_PIN19 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 19
Notes: No notes

Table 27. ADSP-SC58x/ADSP-2158x Designer Quick Reference (Continued)

Signal Name Type
Driver 
Type

Int 
Term

Reset 
Term

Reset 
Drive Power Domain

Description
and Notes
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PA_15 InOut A PullDown none none VDD_EXT Desc: PORTA Position 15 | EMAC0 
PTP Pulse-Per-Second Output 2 | 
SINC0 Data 1 | SMC0 Address 9
Notes: No notes

PB_00 InOut A PullDown none none VDD_EXT Desc: PORTB Position 0 | EMAC0 
PTP Pulse-Per-Second Output 1 | 
EPPI0 Data 14 | SINC0 Data 2 | 
SMC0 Address 8 | TIMER0 
Alternate Clock 3
Notes: No notes

PB_01 InOut A PullDown none none VDD_EXT Desc: PORTB Position 1 | EMAC0 
PTP Pulse-Per-Second Output 0 | 
EPPI0 Data 15 | SINC0 Clock 0 | 
SMC0 Address 7 | TIMER0 
Alternate Clock 4
Notes: No notes

PB_02 InOut A PullDown none none VDD_EXT Desc: PORTB Position 2 | EMAC0 
PTP Clock Input 0 | EPPI0 Data 16 
| SMC0 Address 4 | UART1 
Transmit
Notes: No notes

PB_03 InOut A PullDown none none VDD_EXT Desc: PORTB Position 3 | EMAC0 
PTP Auxiliary Trigger Input 0 | 
EPPI0 Data 17 | SMC0 Address 3 | 
UART1 Receive | TIMER0 
Alternate Capture Input 1
Notes: No notes

PB_04 InOut A PullDown none none VDD_EXT Desc: PORTB Position 4 | EPPI0 
Data 12 | MLB0 Single-Ended 
Clock | SINC0 Data 3 | SMC0 
Asynchronous Ready | EMAC0 
PTP Auxiliary Trigger Input 1
Notes: No notes

PB_05 InOut A PullDown none none VDD_EXT Desc: PORTB Position 5 | EPPI0 
Data 13 | MLB0 Single-Ended 
Signal | SMC0 Address 1 | EMAC0 
PTP Auxiliary Trigger Input 2
Notes: No notes

PB_06 InOut A PullDown none none VDD_EXT Desc: PORTB Position 6 | MLB0 
Single-Ended Data | PWM0 
Channel B High Side | SMC0 
Address 2 | EMAC0 PTP Auxiliary 
Trigger Input 3
Notes: No notes

PB_07 InOut A PullDown none none VDD_EXT Desc: PORTB Position 7 | LP1 Data 
0 | PWM0 Channel A High Side | 
SMC0 Data 15 | TIMER0 Timer 3
Notes: No notes

PB_08 InOut A PullDown none none VDD_EXT Desc: PORTB Position 8 | LP1 Data 
1 | PWM0 Channel A Low Side | 
SMC0 Data 14 | TIMER0 Timer 4
Notes: No notes

Table 27. ADSP-SC58x/ADSP-2158x Designer Quick Reference (Continued)
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PB_09 InOut A PullDown none none VDD_EXT Desc: PORTB Position 9 | CAN1 
Transmit | LP1 Data 2 | SMC0 Data 
13
Notes: No notes

PB_10 InOut A PullDown none none VDD_EXT Desc: PORTB Position 10 | CAN1 
Receive | LP1 Data 3 | SMC0 Data 
12 | TIMER0 Timer 2 | TIMER0 
Alternate Capture Input 4
Notes: No notes

PB_11 InOut A PullDown none none VDD_EXT Desc: PORTB Position 11 | LP1 
Data 4 | PWM0 Channel D High 
Side | SMC0 Data 11 | CNT0 Count 
Zero Marker
Notes: No notes

PB_12 InOut A PullDown none none VDD_EXT Desc: PORTB Position 12 | LP1 
Data 5 | PWM0 Channel D Low 
Side | SMC0 Data 10 | CNT0 Count 
Up and Direction
Notes: No notes

PB_13 InOut A PullDown none none VDD_EXT Desc: PORTB Position 13 | LP1 
Data 6 | PWM0 Channel C High 
Side | SMC0 Data 9
Notes: No notes

PB_14 InOut A PullDown none none VDD_EXT Desc: PORTB Position 14 | LP1 
Data 7 | PWM0 Channel C Low 
Side | SMC0 Data 8 | TIMER0 
Timer 5 | CNT0 Count Down and 
Gate
Notes: No notes

PB_15 InOut A PullDown none none VDD_EXT Desc: PORTB Position 15 | LP1 
Acknowledge | PWM0 Shutdown 
Input 0 | SMC0 Write Enable | 
TIMER0 Timer 1
Notes: No notes

PCIE0_CLKM Input NA PullDown none none VDD_PCIE Desc: PCIE0 CLK -
Notes: No notes

PCIE0_CLKP Input NA PullDown none none VDD_PCIE Desc: PCIE0 CLK +
Notes: No notes

PCIE0_REF a NA PullDown none none VDD_PCIE Desc: PCIE0 Reference
Notes: No notes

PCIE0_RXM Input NA PullDown none none VDD_PCIE_RX Desc: PCIE0 RX -
Notes: No notes

PCIE0_RXP Input NA PullDown none none VDD_PCIE_RX Desc: PCIE0 RX +
Notes: No notes

PCIE0_TXM InOut J PullDown none none VDD_PCIE_TX Desc: PCIE0 TX -
Notes: No notes

PCIE0_TXP InOut J PullDown none none VDD_PCIE_TX Desc: PCIE0 TX +
Notes: No notes

Table 27. ADSP-SC58x/ADSP-2158x Designer Quick Reference (Continued)
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PE_02 InOut A PullDown none none VDD_EXT Desc: PORTE Position 2 | EPPI0 
Frame Sync 1 (HSYNC) | SPI0 
Slave Select Output 6 | SHARC 
Core 2 Flag Pin | UART1 Request 
to Send
Notes: No notes

PE_03 InOut A PullDown none none VDD_EXT Desc: PORTE Position 3 | EPPI0 
Clock | SPI0 Slave Select Output 
7 | SPI2 Slave Select Output 2 | 
SHARC Core 1 Flag Pin
Notes: No notes

PE_04 InOut A PullDown none none VDD_EXT Desc: PORTE Position 4 | EPPI0 
Data 8 | PWM2 Channel D High 
Side | SPI2 Slave Select Output 3 
| SHARC Core 2 Flag Pin
Notes: No notes

PE_05 InOut A PullDown none none VDD_EXT Desc: PORTE Position 5 | EPPI0 
Data 7 | PWM2 PWMTMR 
Grouped | SPI2 Slave Select 
Output 4 | SHARC Core 1 Flag Pin
Notes: No notes

PE_06 InOut A PullDown none none VDD_EXT Desc: PORTE Position 6 | EPPI0 
Data 6 | SPI2 Slave Select Output 
5 | SHARC Core 2 Flag Pin
Notes: No notes

PE_07 InOut A PullDown none none VDD_EXT Desc: PORTE Position 7 | EPPI0 
Data 5 | SPI1 Slave Select Output 
2 | SHARC Core 1 Flag Pin
Notes: No notes

PE_08 InOut A PullDown none none VDD_EXT Desc: PORTE Position 8 | EPPI0 
Data 4 | SPI1 Ready | SPI1 Slave 
Select Output 5 | SHARC Core 2 
Flag Pin
Notes: No notes

PE_09 InOut A PullDown none none VDD_EXT Desc: PORTE Position 9 | EPPI0 
Data 3 | PWM0 PWMTMR 
Grouped | SMC0 Data 3 | TIMER0 
Timer 0
Notes: No notes

PE_10 InOut A PullDown none none VDD_EXT Desc: PORTE Position 10 | EPPI0 
Data 2 | PWM2 Channel D Low 
Side | SMC0 Data 2 | UART2 
Request to Send
Notes: No notes

PE_11 InOut A PullDown none none VDD_EXT Desc: PORTE Position 11 | EPPI0 
Data 1 | SMC0 Data 1 | SPI1 Slave 
Select Output 3 | UART2 Clear to 
Send | SPI1 Slave Select Input
Notes: No notes

Table 27. ADSP-SC58x/ADSP-2158x Designer Quick Reference (Continued)
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The following equation is used to compute the power dissipa-
tion when the FFT accelerator is used:
IDD_INT_ACCL_DYN (mA) = ASFACCL × fSYSCLK (MHz) × 
VDD_INT (V)

Clock Current
The dynamic clock currents provide the total power dissipated 
by all transistors switching in the clock paths. The power dissi-
pated by each clock domain is dependent on voltage (VDD_INT), 
operating frequency, and a unique scaling factor.
IDD_INT_SYSCLK_DYN (mA) = 0.78 × fSYSCLK (MHz) × 
VDD_INT (V)
IDD_INT_SCLK0_DYN (mA) = 0.44 × fSCLK0 (MHz) × VDD_INT (V)
IDD_INT_SCLK1_DYN (mA) = 0.06 × fSCLK1 (MHz) × VDD_INT (V)
IDD_INT_DCLK_DYN (mA) = 0.14 × fDCLK (MHz) × VDD_INT (V)
IDD_INT_OCLK_DYN (mA) = 0.02 × fOCLK (MHz) × VDD_INT (V)

Current from High-Speed Peripheral Operation
The following modules contribute significantly to power dissi-
pation, and a single term is added when they are used.
IDD_INT_USB_DYN = 20 mA (if both USBs are enabled in HS 
mode)
IDD_INT_MLB_DYN = 10 mA (if MLB 6-pin interface is enabled)
IDD_INT_GIGE_DYN = 10 mA (if gigabit EMAC is enabled)
IDD_INT_PCIE_DYN = 240 mA (if PCIe is enabled in 5 Gbps mode)

Data Transmission Current
The data transmission current represents the power dissipated 
when moving data throughout the system via direct memory 
access (DMA). This current is proportional to the data rate. 
Refer to the power calculator available with “Estimating Power 
for ADSP-SC58x/2158x SHARC+ Processors” (EE-392) to esti-
mate IDD_INT_DMA_DR_DYN based on the bandwidth of the data 
transfer.

Table 34. Dynamic Current for Each SHARC+ Core
(mA, with ASF = 1.00)

fCCLK (MHz)
Voltage (VDD_INT)

1.05 1.10 1.15
450 321.3 336.6 351.9

400 285.6 299.2 312.8

350 249.9 261.8 273.7

300 214.2 224.4 234.6

250 178.5 187.0 195.5

200 142.8 149.6 156.4

150 107.1 112.2 117.3

100 71.4 74.8 78.2

Table 35. Dynamic Current for the ARM Cortex-A5 Core 
(mA, with ASF = 1.00)

fCCLK (MHz)
Voltage (VDD_INT)

1.05 1.10 1.15
450 70.88 74.25 77.63

400 63.00 66.00 69.00

350 55.13 57.75 60.38

300 47.25 49.50 51.75

250 39.38 41.25 43.13

200 31.50 33.00 34.50

150 23.63 24.75 25.88

100 15.75 16.50 17.25

Table 36. Activity Scaling Factors for the FFT Accelerator 
(ASFACCL)

IDD_INT Power Vector ASFACCL

Unused 0.0

IDD-TYP 0.32

http://www.analog.com/ee-392?doc=ADSP-SC582_SC583_SC584_SC587_SC589_21583_584_587.pdf
http://www.analog.com/ee-392?doc=ADSP-SC582_SC583_SC584_SC587_SC589_21583_584_587.pdf
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Asynchronous Write

Table 48 and Figure 15 show asynchronous memory write timing, related to the SMC.

Table 48. Asynchronous Memory Write

Parameter Min Max Unit

Timing Requirement

tDARDYAWE
1

1 SMC_BxCTL.ARDYEN bit = 1.

SMC0_ARDY Valid After SMC0_AWE Low 2

2 WAT value set using the SMC_BxTIM.WAT bits.

(WAT – 2.5) × tSCLK0 – 17.5 ns

Switching Characteristics

tENDAT DATA Enable After SMC0_AMSx Assertion –3.5 ns

tDDAT DATA Disable After SMC0_AMSx Deassertion 2.5 ns 

tAMSAWE ADDR/SMC0_AMSx Assertion Before SMC0_AWE Low3

3 PREST, WST, PREAT values set using the SMC_BxETIM.PREST bits, SMC_BxTIM.WST bits, SMC_BxETIM.PREAT bits, and the SMC_BxTIM.RAT bits.

(PREST + WST + PREAT) × tSCLK0 – 2 ns

tHAWE Output4 Hold After SMC0_AWE High5

4 Output signals are DATA, SMC0_Ax, SMC0_AMSx, SMC0_ABEx.
5 WHT value set using the SMC_BxTIM.WHT bits.

WHT × tSCLK0 – 3.5 ns

tWAWE
6

6 SMC_BxCTL.ARDYEN bit = 0.

SMC0_AWE Active Low Width2 WAT × tSCLK0 – 2 ns

tDAWEARDY
1 SMC0_AWE High Delay After SMC0_ARDY Assertion 2.5 × tSCLK0 3.5 × tSCLK0 + 17.5 ns

Figure 15. Asynchronous Write
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DDR2 SDRAM Read Cycle Timing

Table 52 and Figure 18 show DDR2 SDRAM read cycle timing, related to the DMC.

Table 52. DDR2 SDRAM Read Cycle Timing, VDD_DMCx Nominal 1.8 V1 

1 Specifications apply to both DMC0 and DMC1.

400 MHz2

2 In order to ensure proper operation of the DDR2, all the DDR2 guidelines must be strictly followed. See “Interfacing DDR3/DDR2/LPDDR Memory to ADSP-SC5xx/215xx 
Processors” (EE-387).

Parameter Min Max Unit

Timing Requirements

tDQSQ DMCx_DQS to DMCx_DQ Skew for DMCx_DQS and Associated 
DMCx_DQxx Signals

0.2 ns 

tQH DMCx_DQxx, DMCx_DQS Output Hold Time From DMCx_DQS 0.9 ns

tRPRE Read Preamble 0.9 tCK 

tRPST Read Postamble 0.4 tCK 

Figure 18. DDR2 SDRAM Controller Input AC Timing
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tCH tCL

tQH

DMCx_Ax

DMCx CONTROL

NOTE: CONTROL = DMCx_CS0, DMCx_CKE, DMCx_RAS, DMCx_CAS, AND DMCx_WE.
 ADDRESS = DMCx_A00-13 AND DMCx_BA0-1.

http://www.analog.com/ee-387?doc=ADSP-SC582_SC583_SC584_SC587_SC589_21583_584_587.pdf
http://www.analog.com/ee-387?doc=ADSP-SC582_SC583_SC584_SC587_SC589_21583_584_587.pdf
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Mobile DDR SDRAM Write Cycle Timing

Table 56 and Figure 22 show mobile DDR SDRAM write cycle timing, related to the DMC.

Table 56. Mobile DDR SDRAM Write Cycle Timing, VDD_DMCx Nominal 1.8 V1 

1 Specifications apply to both DMC0 and DMC1.

200 MHz2

2 To ensure proper operation of LPDDR, all the LPDDR guidelines must be strictly followed. See “Interfacing DDR3/DDR2/LPDDR Memory to ADSP-SC5xx/215xx Processors” 
(EE-387).

Parameter Min Max Unit

Switching Characteristics

tDQSS
3

3 Write command to first DMCx_DQS delay = WL × tCK + tDQSS.

DMCx_DQS Latching Rising Transitions to Associated Clock Edges 0.75 1.25 tCK

tDS Last Data Valid to DMCx_DQS Delay (Slew > 1 V/ns) 0.48 ns

tDH DMCx_DQS to First Data Invalid Delay (Slew > 1 V/ns) 0.48 ns

tDSS DMCx_DQS Falling Edge to Clock Setup Time 0.2 tCK

tDSH DMCx_DQS Falling Edge Hold Time From DMCx_CK 0.2 tCK

tDQSH DMCx_DQS Input High Pulse Width 0.4 tCK

tDQSL DMCx_DQS Input Low Pulse Width 0.4 tCK

tWPRE Write Preamble 0.25 tCK

tWPST Write Postamble 0.4 tCK

tIPW Address and Control Output Pulse Width 2.3 ns

tDIPW DMCx_DQ and DMCx_DM Output Pulse Width 1.8 ns

Figure 22. Mobile DDR SDRAM Controller Output AC Timing
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NOTE: CONTROL = DMCx_CSx, DMCx_CKE, DMCx_RAS, DMCx_CAS, AND DMCx_WE.
 ADDRESS = DMCx_A00-13, AND DMCx_BA0-1.
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http://www.analog.com/ee-387?doc=ADSP-SC582_SC583_SC584_SC587_SC589_21583_584_587.pdf
http://www.analog.com/ee-387?doc=ADSP-SC582_SC583_SC584_SC587_SC589_21583_584_587.pdf
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Link Ports (LP)

In LP receive mode, the link port clock is supplied externally and is called fLCLKREXT, therefore the period can be represented by:

In link port transmit mode, the programmed link port clock (fLCLKTPROG) frequency in MHz is set by the following equation where 
VALUE is a field in the LP_DIV register that can be set from 1 to 255:

In the case where VALUE = 0, fLCLKTPROG = fCLKO8. For all settings of VALUE, the following equation is true:

Calculation of the link receiver data setup and hold relative to the link clock is required to determine the maximum allowable skew that 
can be introduced in the transmission path length difference between LPx_Dx and LPx_CLK. Setup skew is the maximum delay that can 
be introduced in LPx_Dx relative to LPx_CLK (setup skew = tLCLKTWH min – tDLDCH – tSLDCL). Hold skew is the maximum delay that can 
be introduced in LPx_CLK relative to LPx_Dx (hold skew = tLCLKTWL min – tHLDCH – tHLDCL).

Table 62. Link Ports—Receive1 

1 Specifications apply to LP0 and LP1.

Parameter Min Max Unit

Timing Requirements

fLCLKREXT LPx_CLK Frequency 150 MHz 

tSLDCL Data Setup Before LPx_CLK Low 0.9 ns 

tHLDCL Data Hold After LPx_CLK Low 1.4 ns 

tLCLKEW LPx_CLK Period2

2 This specification indicates the minimum instantaneous width or period that can be tolerated due to duty cycle variation or jitter on the external LPx_CLK. For the external 
LPx_CLK ideal maximum frequency see the fLCLKTEXT specification in Table 29.

tLCLKREXT – 0.42 ns

tLCLKRWL LPx_CLK Width Low2 0.5 × tLCLKREXT ns 

tLCLKRWH LPx_CLK Width High2 0.5 × tLCLKREXT ns 

Switching Characteristic

tDLALC LPx_ACK Low Delay After LPx_CLK Low3

3 LPx_ACK goes low with tDLALC relative to rise of LPx_CLK after first byte, but does not go low if the link buffer of the receiver is not about to fill.

1.5 × tCLKO8 + 4 2.5 × tCLKO8 + 12 ns 

tLCLKREXT
1

fLCLKREXT
---------------=

fLCLKTPROG
fCLKO8

VALUE 2 
----------------------------=

tLCLKTPROG
1

fLCLKTPROG
------------------=
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Figure 37. Serial Ports
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SPI Port—Master Timing

Table 71 and Figure 43 describe SPI port master operations.
When internally generated, the programmed SPI clock (fSPICLKPROG) frequency in MHz is set by the following equation where BAUD is a 
field in the SPIx_CLK register that can be set from 0 to 65535:

Note that 
• In dual-mode data transmit, the SPIx_MISO signal is also an output.
• In quad-mode data transmit, the SPIx_MISO, SPIx_D2, and SPIx_D3 signals are also outputs. 
• In dual-mode data receive, the SPIx_MOSI signal is also an input. 
• In quad-mode data receive, the SPIx_MOSI, SPIx_D2, and SPIx_D3 signals are also inputs. 
• Quad-mode is supported by SPI2 only. 
• CPHA is a configuration bit in the SPI_CTL register. 

Table 71. SPI Port—Master Timing1

1 All specifications apply to all three SPIs.

Parameter Min Max Unit

Timing Requirements

tSSPIDM Data Input Valid to SPIx_CLK Edge (Data Input Setup) 3.2 ns

tHSPIDM SPIx_CLK Sampling Edge to Data Input Invalid 1.2 ns

Switching Characteristics

tSDSCIM SPIx_SEL Low to First SPI_CLK Edge for CPHA = 1  tSCLK1 – 2 ns

SPIx_SEL Low to First SPI_CLK Edge for CPHA = 0 1.5 × tSCLK1 – 2 ns

tSPICHM SPIx_CLK High Period2

2 See Table 29 for details on the minimum period that can be programmed for tSPICLKPROG.

0.5 × tSPICLKPROG – 1 ns

tSPICLM SPIx_CLK Low Period2 0.5 × tSPICLKPROG – 1 ns

tSPICLK SPIx_CLK Period2 tSPICLKPROG – 1 ns

tHDSM Last SPIx_CLK Edge to SPIx_SEL High for CPHA = 1 1.5 × tSCLK1 –2 ns

Last SPIx_CLK Edge to SPIx_SEL High for CPHA = 0 tSCLK1  –2 ns

tSPITDM Sequential Transfer Delay3

3 Applies to sequential mode with STOP ≥ 1.

tSCLK1 – 1 ns

tDDSPIDM SPIx_CLK Edge to Data Out Valid (Data Out Delay) 2.6 ns

tHDSPIDM SPIx_CLK Edge to Data Out Invalid (Data Out Hold) –1.5 ns

fSPICLKPROG
fSCLK1

BAUD 1+ 
---------------------------=

tSPICLKPROG
1

fSPICLKPROG
--------------------------=
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Pulse Width Modulator (PWM) Timing

Table 83 and Figure 55 describe timing, related to the PWM.

Table 83. PWM Timing1

1 All specifications apply to all three PWMs.

Parameter Min Max Unit

Timing Requirement

tES External Sync Pulse Width 2 × tSCLK0 ns

Switching Characteristics

tDODIS Output Inactive (off ) After Trip Input2

2 PWM outputs are PWMx_AH, PWMx_AL, PWMx_BH, PWMx_BL, PWMx_CH, and PWMx_CL.

15 ns

tDOE Output Delay After External Sync2, 3

3 When the external sync signal is synchronous to the peripheral clock, it takes fewer clock cycles for the output to appear compared to when the external sync signal is 
asynchronous to the peripheral clock.

2 × tSCLK0 + 5.5 5 × tSCLK0 + 14 ns

Figure 55. PWM Timing
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10/100 EMAC Timing (ETH0 and ETH1)

Table 88 through Table 90 and Figure 59 through Figure 61 describe the 10/100 EMAC operations. 

Table 88. 10/100 EMAC Timing—RMII Receive Signal1 

1 These specifications apply to ETH0 and ETH1.

Parameter2

2 RMII inputs synchronous to RMII ETHx_REFCLK are ETHx_RXD1–0, RMII ETHx_CRS, and ERxER.

Min Max Unit

Timing Requirements

tREFCLKF ETHx_REFCLK Frequency (fSCLK0 = SCLK0 Frequency) 50 + 1% MHz

tREFCLKW ETHx_REFCLK Width (tREFCLKF = ETHx_REFCLK Period) tREFCLKF × 35% tREFCLKF × 65% ns

tREFCLKIS Rx Input Valid to RMII ETHx_REFCLK Rising Edge (Data In Setup) 1.75 ns

tREFCLKIH RMII ETHx_REFCLK Rising Edge to Rx Input Invalid (Data In Hold) 1.6 ns

Figure 59. 10/100 EMAC Controller Timing—RMII Receive Signal

Table 89. 10/100 EMAC Timing—RMII Transmit Signal1 

1 These specifications apply to ETH0 and ETH1.

Parameter2

2 RMII outputs synchronous to RMII ETHx_REFCLK are ETHx_TXD1–0.

Min Max Unit

Switching Characteristics

tREFCLKOV RMII ETHx_REFCLK Rising Edge to Transmit Output Valid (Data Out Valid) 11.9 ns

tREFCLKOH RMII ETHx_REFCLK Rising Edge to Transmit Output Invalid (Data Out Hold) 2 ns

Figure 60. 10/100 EMAC Controller Timing—RMII Transmit Signal
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S/PDIF Receiver

The following section describes timing as it relates to the S/PDIF receiver.

Internal Digital PLL Mode
In the internal digital PLL mode, the internal digital PLL generates the 512 × FS clock. 

Table 98. S/PDIF Receiver Internal Digital PLL Mode Timing

Parameter Min Max Unit

Switching Characteristics

tDFSI Frame Sync Delay After Serial Clock 5 ns

tHOFSI Frame Sync Hold After Serial Clock –2 ns

tDDTI Transmit Data Delay After Serial Clock 5 ns

tHDTI Transmit Data Hold After Serial Clock –2 ns

Figure 68. S/PDIF Receiver Internal Digital PLL Mode Timing

DAIx_PIN20–1
(SCLK)

SAMPLE EDGE

DAIx_PIN20–1
(FS)

DAIx_PIN20–1
(DATA CHANNEL

A/B)

DRIVE EDGE

tDFSI

tHOFSI

tDDTI

tHDTI



Rev. 0 | Page 166 of 170 | October 2016

ADSP-SC582/SC583/SC584/SC587/SC589/ADSP-21583/21584/21587

OUTLINE DIMENSIONS
Dimensions for the 19 mm × 19 mm 349-ball CSP_BGA package in Figure 100 are shown in millimeters.

Figure 100. 349-Ball Chip Scale Package Ball Grid Array [CSP_BGA]
(BC-349-1) 

Dimensions shown in millimeters

COMPLIANT TO JEDEC STANDARDS MO-275-PPAB-2.
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