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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)

Details

Product Status Active

Type Floating Point

Interface CAN, EBI/EMI, Ethernet, DAI, I12C, MMC/SD/SDIO, SPI, SPORT, UART/USART, USB OTG
Clock Rate 450MHz

Non-Volatile Memory ROM (512kB)

On-Chip RAM 640kB

Voltage - I/O 3.30V

Voltage - Core 1.10v

Operating Temperature 0°C ~ 70°C (TA)

Mounting Type Surface Mount

Package / Case 529-LFBGA, CSPBGA

Supplier Device Package 529-CSPBGA (19x19)
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Figure 4. SHARC+ SIMD Core Block Diagram

L1 Memory

Figure 5 shows the ADSP-SC58x/ADSP-2158x memory map.
Each SHARC+ core has a tightly coupled L1 SRAM of up to

5 Mb. Each SHARC+ core can access code and data in a single
cycle from this memory space. The ARM Cortex-A5 core can
also access this memory space with multicycle accesses.

In the SHARC+ core private address space, both cores have L1
memory.

SHARC+ core memory-mapped register (CMMR) address
space is 0x 0000 0000 through 0x 0003 FFFF in Normal Word
(32-bit). Each block can be configured for different combina-
tions of code and data storage. Of the 5 Mb SRAM, up to 1024
Kb can be configured for data memory (DM), program memory
(PM), and instruction cache. Each memory block supports sin-
gle-cycle, independent accesses by the core processor and I/O
processor. The memory architecture, in combination with its
separate on-chip buses, allows two data transfers from the core
and one from the DMA engine in a single cycle. The SRAM of
the processor can be configured as a maximum of 160k words of
32-bit data, 320k words of 16-bit data, 106.7k words of 48-bit
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instructions (or 40-bit data), or combinations of different word
sizes up to 5 Mb. All of the memory can be accessed as 8-bit, 16-
bit, 32-bit, 48-bit, or 64-bit words. Support of a 16-bit floating-
point storage format doubles the amount of data that can be
stored on chip.

Conversion between the 32-bit floating-point and 16-bit float-
ing-point formats is performed in a single instruction. While
each memory block can store combinations of code and data,
accesses are most efficient when one block stores data using the
DM bus for transfers, and the other block stores instructions
and data using the PM bus for transfers.

Using the DM and PM buses, with each bus dedicated to a
memory block, assures single-cycle execution with two data
transfers. In this case, the instruction must be available in the
cache. The system configuration is flexible, but a typical config-
uration is 512 Kb DM, 128 Kb PM, and 128 Kb of instruction
cache, with the remaining L1 memory configured as SRAM.
Each addressable memory space outside the L1 memory can be
accessed either directly or via cache.
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This permits the customer to download, execute, and debug
programs for the EZ-KIT Lite system. It also supports in circuit
programming of the on-board Flash device to store user specific
boot code, enabling standalone operation. With the full version
of CrossCore Embedded Studio installed (sold separately), engi-
neers can develop software for supported EZ-KIT's or any
custom system utilizing supported Analog Devices processors.

Software Add-Ins for CrossCore Embedded Studio

Analog Devices offers software add-ins which seamlessly inte-
grate with CrossCore Embedded Studio to extend the
capabilities and reduce development time. Add-ins include
board support packages for evaluation hardware, various mid-
dleware packages, and algorithmic modules. Documentation,
help, configuration dialogs, and coding examples present in
these add-ins are viewable through the CrossCore Embedded
Studio IDE once the add-in is installed.

Board Support Packages for Evaluation Hardware

Software support for the EZ-KIT Lite evaluation boards and EZ-
Extender daughter cards is provided by software add-ins called
board support packages (BSPs). The BSPs contain the required
drivers, pertinent release notes, and select example code for the
given evaluation hardware. A download link for a specific BSP is
located on the web page for the associated EZ-KIT or EZ-
Extender product.

Middleware Packages

Analog Devices offers middleware add-ins such as real time
operating systems, file systems, USB stacks, and TCP/IP stacks.
For more information, see the following web pages:

o www.analog.com/ucos2
« www.analog.com/ucos3
« www.analog.com/ucfs

« www.analog.com/ucusbd
o www.analog.com/ucusbh

« www.analog.com/lwip

Algorithmic Modules

To speed development, Analog Devices offers add-ins that per-
form popular audio and video processing algorithms. These are
available for use with CrossCore Embedded Studio. For more
information visit www.analog.com.

Designing an Emulator-Compatible DSP Board (Target)

For embedded system test and debug, Analog Devices provides
a family of emulators. On each JTAG DSP, Analog Devices sup-
plies an IEEE 1149.1 JTAG test access port (TAP). In-circuit
emulation is facilitated by use of this JTAG interface. The
emulator accesses the internal features of the processor via the
TAP, allowing the developer to load code, set breakpoints, and
view variables, memory, and registers.
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The processor must be halted to send data and commands, but
once an operation is completed by the emulator, the DSP system
is set to run at full speed with no impact on system timing. The
emulators require the target board to include a header that sup-
ports connection of the JTAG port of the DSP to the emulator.

For details on target board design issues including mechanical
layout, single processor connections, signal buffering, signal ter-
mination, and emulator pod logic, see “Analog Devices JTAG
Emulation Technical Reference” (EE-68).

ADDITIONAL INFORMATION

This data sheet provides a general overview of the ADSP-
SC58x/ADSP-2158x architecture and functionality. For detailed
information on the core architecture and instruction set, refer to
the SHARC+ Core Programming Reference.

RELATED SIGNAL CHAINS

A signal chain is a series of signal-conditioning electronic com-
ponents that receive input (data acquired from sampling either
real-time phenomena or from stored data) in tandem, with the
output of one portion of the chain supplying input to the next.
Signal chains are often used in signal processing applications to
gather and process data or to apply system controls based on
analysis of real-time phenomena.

Analog Devices eases signal processing system development by
providing signal processing components that are designed to
work together well. A tool for viewing relationships between
specific applications and related components is available on the
www.analog.com website.

The application signal chains page in the Circuits from the Lab®
site (http:\\www.analog.com\circuits) provides the following:

« Graphical circuit block diagram presentation of signal
chains for a variety of circuit types and applications

o Drill down links for components in each chain to selection
guides and application information

o Reference designs applying best practice design techniques

SECURITY FEATURES DISCLAIMER

To our knowledge, the Security Features, when used in accor-
dance with the data sheet and hardware reference manual
specifications, provide a secure method of implementing code
and data safeguards. However, Analog Devices does not guaran-
tee that this technology provides absolute security.
ACCORDINGLY, ANALOG DEVICES HEREBY DISCLAIMS
ANY AND ALL EXPRESS AND IMPLIED WARRANTIES
THAT THE SECURITY FEATURES CANNOT BE
BREACHED, COMPROMISED, OR OTHERWISE CIRCUM-
VENTED AND IN NO EVENT SHALL ANALOG DEVICES
BE LIABLE FOR ANY LOSS, DAMAGE, DESTRUCTION, OR
RELEASE OF DATA, INFORMATION, PHYSICAL PROP-
ERTY, OR INTELLECTUAL PROPERTY.
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Table 11. ADSP-SC58x/ADSP-2158x Detailed Signal Descriptions (Continued)

Signal Name Direction Description

MLB_SIGP InOut Differential Signal (+).

MLB_CLK Input Single-Ended Clock.

MLB_DAT InOut Single-Ended Data.

MLB_SIG InOut Single-Ended Signal.

MLB_CLKOUT Output Single-Ended Clock Out.

MSI_CD Input Card Detect. Connects to a pull-up resistor and to the card detect output of an SD socket.

MSI_CLK Output Clock. The clock signal applied to the connected device from the MSI.

MSI_CMD InOut Command. Sends commands to and receives responses from the connected device.

MSI_DI[n] InOut Data n. Bidirectional data bus.

MSI_INT Input eSDIO InterruptInput. Used only for eSDIO. Connects to an eSDIO card interrupt output. Aninterrupt
may be sampled even when the MSI clock to the card is switched off.

PCIE_CLKM Input CLK -.

PCIE_CLKP Input CLK +.

PCIE_REF InOut Reference Resistor. Attach a 200 Q, 1%, 100-ppm/C precision resistor to ground on the board.

PCIE_RXM Input RX -.

PCIE_RXP Input RX +.

PCIE_TXM Output TX-.

PCIE_TXP Output TX +.

PPI_CLK InOut Clock. Input in external clock mode, output in internal clock mode.

PPI_D[nn] InOut Data n. Bidirectional data bus.

PPI_FS1 InOut Frame Sync 1 (HSYNC). Behavior depends on EPPI mode. See the EPPI chapter of the ADSP-
SC58x/ADSP-2158x SHARC+ Processor Hardware Reference for more details.

PPI_FS2 InOut Frame Sync 2 (VSYNC). Behavior depends on EPPI mode. See the EPPI chapter of the ADSP-
SC58x/ADSP-2158x SHARC+ Processor Hardware Reference for more details.

PPI_FS3 InOut Frame Sync 3 (FIELD). Behavior depends on EPPI mode. See the EPPI chapter of the ADSP-
SC58x/ADSP-2158x SHARC+ Processor Hardware Reference for more details.

PWM_AH Output Channel A High Side. High side drive signal.

PWM_AL Output Channel A Low Side. Low side drive signal.

PWM_BH Output Channel B High Side. High side drive signal.

PWM_BL Output Channel B Low Side. Low side drive signal.

PWM_CH Output Channel C High Side. High side drive signal.

PWM_CL Output Channel C Low Side. Low side drive signal.

PWM_DH Output Channel D High Side. High side drive signal.

PWM_DL Output Channel D Low Side. Low side drive signal.

PWM_SYNC Input PWMTMR Grouped. This input is for an externally generated sync signal. If the sync signal is internally
generated, no connection is necessary.

PWM_TRIP[n] Input Shutdown Input n. When asserted, the selected PWM channel outputs are shut down immediately.

P_[nn] InOut Position n. General-purpose input/output. See the GP Ports chapter of the ADSP-SC58x/ADSP-2158x
SHARC+ Processor Hardware Reference for more details.

RTC_CLKIN Input Crystal Input/External Oscillator Connection. Connect to an external clock source or crystal.

RTC_XTAL Output Crystal Output. Drives an external crystal. Must be left unconnected if an external clock is driving
RTC_CLKIN.

SINC_CLKO Output Clock 0.

SINC_DO Input Data 0.

SINC_D1 Input Data 1.

SINC_D2 Input Data 2.

SINC_D3 Input Data 3.
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Table 12. ADSP-SC58x/ADSP-2158x 349-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name Description Port Pin Name
HADCO_VIN5 HADCO Analog Input at channel 5 Not Muxed HADCO_VIN5
HADCO_VING HADCO Analog Input at channel 6 Not Muxed HADCO_VIN6
HADCO_VIN7 HADCO Analog Input at channel 7 Not Muxed HADCO_VIN7
HADCO_VREFN HADCO Ground Reference for ADC Not Muxed HADCO_VREFN
HADCO_VREFP HADCO External Reference for ADC Not Muxed HADCO_VREFP
JTG_TCK TAPC JTAG Clock Not Muxed JTG_TCK
JTG_TDI TAPC JTAG Serial Data In Not Muxed JTG_TDI
JTG_TDO TAPC JTAG Serial Data Out Not Muxed JTG_TDO
JTG_TMS TAPC JTAG Mode Select Not Muxed JTG_TMS
JTG_TRST TAPC JTAG Reset Not Muxed JTG_TRST
LPO_ACK LPO Acknowledge D PD_11
LPO_CLK LPO Clock D PD_10
LPO_DO LPO Data 0 D PD_02
LPO_D1 LPO Data 1 D PD_03
LPO_D2 LPO Data 2 D PD_04
LP0O_D3 LPO Data 3 D PD_05
LP0O_D4 LPO Data 4 D PD_06
LPO_D5 LPO Data 5 D PD_07
LPO_D6 LPO Data 6 D PD_08
LPO_D7 LPO Data 7 D PD_09
LP1_ACK LP1 Acknowledge B PB_15
LP1_CLK LP1 Clock C PC_00
LP1_DO LP1 Data 0 B PB_07
LP1_D1 LP1 Data 1 B PB_08
LP1_D2 LP1 Data 2 B PB_09
LP1_D3 LP1 Data 3 B PB_10
LP1_D4 LP1 Data 4 B PB_11
LP1_D5 LP1 Data 5 B PB_12
LP1_D6 LP1 Data 6 B PB_13
LP1_D7 LP1 Data 7 B PB_14
MLBO_CLKN MLBO Negative Differential Clock (-) Not Muxed MLBO_CLKN
MLBO_CLKP MLBO Positive Differential Clock (+) Not Muxed MLBO_CLKP
MLBO_DATN MLBO Negative Differential Data (-) Not Muxed MLBO_DATN
MLBO_DATP MLBO Positive Differential Data (+) Not Muxed MLBO_DATP
MLBO_SIGN MLBO Negative Differential Signal (-) Not Muxed MLBO_SIGN
MLBO_SIGP MLBO Positive Differential Signal (+) Not Muxed MLBO_SIGP
MLBO_CLK MLBO Single-Ended Clock B PB_04
MLBO_DAT MLBO Single-Ended Data B PB_06
MLBO_SIG MLBO Single-Ended Signal B PB_05
MLBO_CLKOUT MLBO Single-Ended Clock Out D PD_14
PA_00-15 PORTA Position 00 through Position 15 A PA_00-15
PB_00-15 PORTB Position 00 through Position 15 B PB_00-15
PC_00-15 PORTC Position 00 through Position 15 C PC_00-15
PD_00-15 PORTD Position 00 through Position 15 D PD_00-15
PE_00-15 PORTE Position 00 through Position 15 E PE_00-15
PPIO_CLK EPPIO Clock E PE_03
PPI0_D00 EPPIO Data 0 E PE_12
PP10_DO01 EPPIO Data 1 E PE_11
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Table 22. Signal Multiplexing for Port C

Multiplexed Multiplexed Multiplexed Multiplexed Multiplexed
Signal Name Function 0 Function 1 Function 2 Function 3 Function Input Tap
PC_00 LP1_CLK PWMO_BL SPIO_SEL4 SMCO_ARE
PC_01 SPI2_CLK
PC_02 SPI2_MISO
PC_03 SPI2_MOSI
PC_04 SPI2_D2
PC_05 SPI2_D3
PC_06 SPI2_SELT SPI2_SS
PC_07 CANO_RX SPIO_SELT SMCO_AMS2 TMO_ACI3
PC_08 CANO_TX SMCO_AMS3
PC_09 SPI0_CLK
PC_10 SPI0_MISO
PC_11 SPI0_MOSI TMO_CLK
PC_12 SPIO_SEL3 SPI0_RDY ACMO_TO SMCO_A25
PC_13 UARTO_TX SPIT_SELT ACMO_AO
PC_14 UARTO_RX ACMO_A1 TMO_ACIO
PC_15 UARTO_RTS PPIO_FS3 ACMO_A2 SMCO_AMSO

Table 23. Signal Multiplexing for Port D

Multiplexed Multiplexed Multiplexed Multiplexed Multiplexed
Signal Name Function 0 Function 1 Function 2 Function 3 Function Input Tap
PD_00 UARTO_CTS PPI0_D23 ACMO_A3 SMC0_Do07
PD_01 SPIO_SEL2 ACMO_A4 SMCO_AOE SPIO_SS
PD_02 LP0O_DO PWM1_TRIPO TRACEO_DOO
PD_03 LPO_D1 PWM1_AH TRACEO_DO1
PD_04 LP0O_D2 PWM1_AL TRACEO_DO02
PD_05 LP0_D3 PWM1_BH TRACEO_DO3
PD_06 LP0O_D4 PWM1_BL TRACEO_D04
PD_07 LPO_D5 PWM1_CH TRACEO_DO05
PD_08 LPO_D6 PWM1_CL TRACEO_DO06 TMO_ACLK1
PD_09 LPO_D7 PWM1_DH TRACEO_DO7 TMO_ACLK2
PD_10 LPO_CLK PWM1_DL TRACEO_CLK
PD_11 LPO_ACK PWM1_SYNC
PD_12 UART2_TX PPIO_D19 SMCO_A06
PD_13 UART2_RX PPI0_D18 SMCO_AO05 TMO_ACI2
PD_14 PPIO_D11 PWM2_TRIPO MLBO_CLKOUT SMCO0_D06
PD_15 PPI0O_D10 PWM2_CH SMCO0_DO05

Table 24. Signal Multiplexing for Port E

Multiplexed Multiplexed Multiplexed Multiplexed Multiplexed
Signal Name Function 0 Function 1 Function 2 Function 3 Function Input Tap
PE_00 PPI0_D09 PWM2_CL SMCO0_D04
PE_O1 PPIO_FS2 SPIO_SEL5 UARTT_CTS C1_FLGO
PE_02 PPIO_FS1 SPIO_SEL6 UART1_RTS C2_FLGO
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Table 24. Signal Multiplexing for Port E (Continued)

Multiplexed Multiplexed Multiplexed Multiplexed Multiplexed
Signal Name Function 0 Function 1 Function 2 Function 3 Function Input Tap
PE_03 PPIO_CLK SPIO_SEL7 SPI2_SEL2 C1_FLGT
PE_04 PPI0_D08 PWM2_DH SPI2_SEL3 C2_FLGT
PE_05 PPI0_D07 PWM2_SYNC SPI2_SEL4 C1_FLG2
PE_06 PPI0_D06 SPI2_SEL5 C2_FLG2
PE_07 PPI0_DO5 SPIT_SEL2 C1_FLG3
PE_08 PPI0_D04 SPIT_SEL5 SPI1_RDY C2_FLG3
PE_09 PPI0O_DO03 PWMO_SYNC TMO_TMRO SMCO0_DO03
PE_10 PPI0_D02 PWM2_DL UART2_RTS SMC0_D02
PE_11 PPI0_DO1 SPIT_SEL3 UART2_CTS SMCO0_DO1 SPIT_SS
PE_12 PPI0_D00 SPIT_SEL4 SPI2_RDY SMC0_D00
PE_13 SPI1_CLK PPI0_D20 SMCO_AMST
PE_14 SPI1_MISO PPI0_D21 SMCO_ABEO
PE_15 SPI1_MOSI PPI0_D22 SMCO_ABET
Table 25. Signal Multiplexing for Port F
Multiplexed Multiplexed Multiplexed Multiplexed Multiplexed
Signal Name Function 0 Function 1 Function 2 Function 3 Function Input Tap
PF_00 TMO_TMR6 SPIT_SEL6
PF_01 TMO_TMR? SPIT_SEL7
PF_02 MSI0_DO HADCO_EOC_DOUT
PF_03 MSI0_D1 HADCO_MUX2
PF_04 MSI0_D2 HADCO_MUX1
PF_05 MSI0_D3 HADCO_MUX0
PF_06 MSI0O_D4 PWM2_AL
PF_07 MSI0_D5 PWM2_AH
PF_08 MSI0_Dé6 PWM2_BL
PF_09 MSIO_D7 PWM2_BH
PF_10 MSIO_CMD
PF_11 MSIO_CLK
PF_12 MSIo_CD
PF_13 ETH1_CRS TRACEO_DO08 TRACEO_DO00 MSIO_INT
PF_14 ETH1_MDC TRACEO_DO09 TRACEO_DO1
PF_15 ETH1_MDIO TRACEO_D10 TRACEO_DO02
Table 26. Signal Multiplexing for Port G
Multiplexed Multiplexed Multiplexed Multiplexed Multiplexed
Signal Name Function 0 Function 1 Function 2 Function 3 Function Input Tap
PG_00 ETH1_REFCLK TRACEO_CLK
PG_01 ETH1_TXEN TRACEO_D11 TRACEO_DO03
PG_02 ETH1_TXDO TRACEO_D12 TRACEO_DO04
PG_03 ETH1_TXD1 TRACEO_D13 TRACEO_DO5
PG_04 ETH1_RXDO TRACEO_D14 TRACEO_DO06
PG_05 ETH1_RXD1 TRACEO_D15 TRACEO_DO07

Rev.0 | Page560f170 | October2016




ADSP-SC582/SC583/SC284/SCa87/SCa89/ADSP-21383/21384/21381

ADSP-SC58X/ADSP-2158X DESIGNER QUICK REFERENCE

Table 27 provides a quick reference summary of pin related o The reset term column specifies the termination present
information for circuit board design. The columns in this table when the processor is in the reset state.
provide the following information: o The reset drive column specifies the active drive on the sig-
o The signal name column includes the signal name for every nal when the processor is in the reset state.
pin and the GPIO multiplexed pin function, where

X o The power domain column specifies the power supply
applicable. domain in which the signal resides.
o 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.

o The description and notes column identifies any special
requirements or characteristics for a signal. These recom-
mendations apply whether or not the hardware block

o The driver type column identifies the driver type used by associated with the signal is featured on the product. If no
the corresponding pin. The driver types are defined in the special requirements are listed, the signal can be left uncon-
Output Drive Currents section of this data sheet. nected if it is not used. For multiplexed general-purpose

« The int term column specifies the termination present /0 p‘ins, this column identifies the functions available on
when the processor is not in the reset state. the pin.

Table 27. ADSP-SC58x/ADSP-2158x Designer Quick Reference
Driver |Int Reset Reset Description
Signal Name Type Type |Term Term Drive Power Domain and Notes
DAIO_PINO1 InOut A PullDown none none VDD_EXT Desc: DAIO Pin 1
Notes: No notes
DAIO_PINO2 InOut A PullDown none none VDD_EXT Desc: DAIO Pin 2
Notes: No notes
DAIO_PINO3 InOut A PullDown none none VDD_EXT Desc: DAIO Pin 3
Notes: No notes
DAIO_PINO4 InOut A PullDown none none VDD_EXT Desc: DAIO Pin 4
Notes: No notes
DAIO_PINO5 InOut A PullDown none none VDD_EXT Desc: DAIO Pin 5
Notes: No notes
DAIO_PINO6 InOut A PullDown none none VDD_EXT Desc: DAIO Pin 6
Notes: No notes
DAIO_PINO7 InOut A PullDown none none VDD_EXT Desc: DAIO Pin 7
Notes: No notes
DAIO_PINOS8 InOut A PullDown none none VDD_EXT Desc: DAIO Pin 8
Notes: No notes
DAIO_PINO9 InOut A PullDown none none VDD_EXT Desc: DAIO Pin 9
Notes: No notes
DAIO_PIN10 InOut A PullDown none none VDD_EXT Desc: DAIO Pin 10
Notes: No notes
DAIO_PIN11 InOut A PullDown none none VDD_EXT Desc: DAIO Pin 11
Notes: No notes
DAIO_PIN12 InOut A PullDown none none VDD_EXT Desc: DAIO Pin 12
Notes: No notes
DAIO_PIN13 InOut A PullDown none none VDD_EXT Desc: DAIO Pin 13
Notes: No notes
DAIO_PIN14 InOut A PullDown none none VDD_EXT Desc: DAIO Pin 14
Notes: No notes
DAIO_PIN15 InOut A PullDown none none VDD_EXT Desc: DAIO Pin 15
Notes: No notes
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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

PC_00

PC_01

PC_02

PC_03

PC_04

PC_05

PC_06

PC_07

PC_08

PC_09

PC_10

PC_11

PC_12

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

H

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

Desc: PORTC Position 0 | LP1
Clock | PWMO Channel B Low
Side | SMCO Read Enable | SPIO
Slave Select Output 4

Notes: No notes

Desc: PORTC Position 1 | SPI2
Clock

Notes: No notes

Desc: PORTC Position 2 | SPI2
Master In, Slave Out

Notes: No notes

Desc: PORTC Position 3 | SPI2
Master Out, Slave In

Notes: No notes

Desc: PORTC Position 4 | SPI2
Data 2

Notes: No notes

Desc: PORTC Position 5 | SPI2
Data 3

Notes: No notes

Desc: PORTC Position 6 | SPI2
Slave Select Output 1| SPI2 Slave
Select Input

Notes: No notes

Desc: PORTC Position 7 | CANO
Receive | SMCO Memory Select 2
| SP10 Slave Select Output 1 |
TIMERO Alternate Capture Input
3

Notes: No notes

Desc: PORTC Position 8 | CANO
Transmit | SMCO Memory Select
3

Notes: No notes

Desc: PORTC Position 9 | SPIO
Clock

Notes: No notes

Desc: PORTC Position 10 | SPI0
Master In, Slave Out

Notes: No notes

Desc: PORTC Position 11 | SPIO
Master Out, Slave In | TIMERO
Clock

Notes: No notes

Desc: PORTC Position 12 | ACMO
External Trigger n | SMCO
Address 25 | SPIO Ready | SPIO
Slave Select Output 3

Notes: No notes
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Table 27. ADSP-SC58x/ADSP-2158x Designer Quick Reference (Continued)

Driver |Int Reset Reset Description
Signal Name Type Type |Term Term Drive Power Domain and Notes
PE_12 InOut A PullDown none none VDD_EXT Desc: PORTE Position 12 | EPPIO
Data 0 | SMCO Data 0| SPI1 Slave
Select Output 4 | SPI2 Ready
Notes: No notes
PE_13 InOut A PullDown none none VDD_EXT Desc: PORTE Position 13 | EPPIO
Data 20 | SMCO Memory Select 1
| SP11 Clock
Notes: No notes
PE_14 InOut A PullDown none none VDD_EXT Desc: PORTE Position 14 | EPPIO
Data 21| SMCO Byte Enable 0 |
SPI1 Master In, Slave Out
Notes: No notes
PE_15 InOut A PullDown none none VDD_EXT Desc: PORTE Position 15 | EPPIO
Data 22 | SMCO Byte Enable 1 |
SPI1 Master Out, Slave In
Notes: No notes
PF_00 InOut A PullDown none none VDD_EXT Desc: PORTF Position 0 | SPI1
Slave Select Output 6 | TIMERO
Timer 6
Notes: No notes
PF_01 InOut A PullDown none none VDD_EXT Desc: PORTF Position 1| SPI1
Slave Select Output 7 | TIMERO
Timer 7
Notes: No notes
PF_02 InOut A PullDown/ none none VDD_EXT Desc: PORTF Position 2 | HADCO
Programmable End of Conversion / Serial Data
PullUp Out | MSIO Data 0
Notes: No notes
PF_03 InOut A PullDown/ none none VDD_EXT Desc: PORTF Position 3 | HADCO
Programmable Controls to external multiplexer
PullUp | MSI0 Data 1
Notes: No notes
PF_04 InOut A PullDown/ none none VDD_EXT Desc: PORTF Position 4 | HADCO
Programmable Controls to external multiplexer
PullUp | MSIO Data 2
Notes: No notes
PF_05 InOut A PullDown/ none none VDD_EXT Desc: PORTF Position 5 | HADCO
Programmable Controls to external multiplexer
PullUp | MSIO Data 3
Notes: No notes
PF_06 InOut A PullDown/ none none VDD_EXT Desc: PORTF Position 6 | MSIO
Programmable Data 4 | PWM2 Channel A Low
PullUp Side
Notes: No notes
PF_07 InOut A PullDown/ none none VDD_EXT Desc: PORTF Position 7 | MSIO
Programmable Data 5 | PWM2 Channel A High
PullUp Side
Notes: No notes
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TIMING SPECIFICATIONS
Specifications are subject to change without notice.
Power-Up Reset Timing

Table 43 and Figure 10 show the relationship between power supply startup and processor reset timing, related to the clock generation
unit (CGU) and reset control unit (RCU).

In Figure 10, Vpp_suppLIEs are Vpp INT> VDD_EXT> VDD_DMC> VDD _UsBs VDD _HADG VDD RTC> VDD_PCI TX> VDD_PCI RX> and VDD _pcI_CORE-

Table 43. Power-Up Reset Timing

Parameter Min Max Unit
Timing Requirement

tRsTN_PWR  SYS_HWRST Deasserted after Vpp_suppLies (Voo_iNT: Vpp_exT: Vop_pmc: Vop_use: | 11 X tekin ns
Vbp_napc: Vop_rTe: Vop_pal_tx Vop_pci_rx: Vbp_pci_core) and SYS_CLKINXx are
Stable and Within Specification

SYS_HWRST \ 1’
——trsT IN_PWR

SYS_CLKINO/
VDD_SUPPLIES

NOTE: V, REFERTOV,

DD_SUPPLIES ANDYV,

DD_INT’ VDD,EXT’ VDD,DMC’ VDD,USB' VDD,HADC' VDD,RTC' VDD,PCLTX’ VDD,PCLRX’ DD_PCI_CORE’

Figure 10. Power-Up Reset Timing
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Asynchronous Read

Table 45 and Figure 12 show asynchronous memory read timing, related to the SMC.

Table 45. Asynchronous Read

Parameter Min Max Unit

Timing Requirements

tSDATARE DATA in Setup Before SMCO_ARE High 5.1 ns

tHDATARE DATA in Hold After SMCO_ARE High 0.7 ns

tDARDYARE SMCO_ARDY Valid After SMCO_ARE Low"" 2 (RAT - 2.5) X tscko— 17.5 ns

Switching Characteristics

tAMSARE ADDR/SMCO_AMSx Assertion Before SMCO_ARE | (PREST + RST + PREAT) X tsciko — 2 ns
Low?

tAOEARE SMCO_AOE Assertion Before SMCO_ARE Low (RST + PREAT) X tsciyo — 2 ns

tHARE Output4 Hold After SMCO_ARE High5 RHT X tsciko —2 ns

twARE SMCO_ARE Active Low Width® RAT X tsciko — 2 ns

tparearDy  SMCO_ARE High Delay After SMCO_ARDY 2.5 X tscLko 3.5 X tsciko + 17.5 ns

Assertion’

'SMCO0_BxCTL.ARDYEN bit = 1.
2RAT value set using the SMC_BxTIM.RAT bits.

3PREST, RST, and PREAT values set using the SMC_BXETIM.PREST bits, SMC_BxTIM.RST bits, and the SMC_BXETIM.PREAT bits.

4 Output signals are SMCO_Ax, SMCO_AMS, SMCO0_AOE, SMCO_ABEx.
SRHT value set using the SMC_BxTIM.RHT bits.
®SMCO_BxCTL.ARDYEN bit = 0.

SWCO_ARE “ foare -
t thare
SMCO0_AMSx USRS - g
SMCO0_Ax ) )
taoEARE

SMC0_AOE

tbarDYARE tbAREARDY | ——>

| —————
SMCO_ARDY

tSDATARE |<—»l<«——» tHDATARE

SMCO_Dx (DATA)

Figure 12. Asynchronous Read
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DDR2 SDRAM Write Cycle Timing
Table 53 and Figure 19 show DDR2 SDRAM write cycle timing, related to the DMC.

Table 53. DDR2 SDRAM Write Cycle Timing, Vpp pmcx Nominal 1.8 \A

400 MHz2

Parameter Min Max Unit
Switching Characteristics

tpQss DMCx_DQS Latching Rising Transitions to Associated Clock Edges? -0.15 +0.15 tck
tps Last Data Valid to DMCx_DQS Delay 0.1 ns
tpH DMCx_DQS to First Data Invalid Delay 0.15 ns
tpss DMCx_DQS Falling Edge to Clock Setup Time 0.2 tek
tpsH DMCx_DQS Falling Edge Hold Time From DMCx_CK 0.2 tek
tpQsH DMCx_DQS Input High Pulse Width 0.35 tck
tbasL DMCx_DQS Input Low Pulse Width 0.35 tek
twPRE Write Preamble 0.35 tek
twpsT Write Postamble 04 tck
tpw Address and Control Output Pulse Width 0.6 tek
tpipw DMCx_DQ and DMCx_DM Output Pulse Width 0.35 tck

!'Specifications apply to both DMC0 and DMCI.

2To 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).

3 Write command to first DMCx_DQS delay = WL x tck + tpQss-

DMCx_CK
DMCx_CK

DMCx_Ax
DMCx CONTROL

DMCx_LDQS/DMCx_UDQS
DMCx_LDQS/DMCx_UDQS
DMCO0_DQSn
DMCO0_DGSn

DMCx_LDM
DMCx_UDM
DMCx_DQx

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

Figure 19. DDR2 SDRAM Controller Output AC Timing
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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, Vpp_pmcx Nominal 1.8 \A

200 MHz2

Parameter Min Max Unit
Switching Characteristics

tD0553 DMCx_DQS Latching Rising Transitions to Associated Clock Edges 0.75 1.25 tck
tps Last Data Valid to DMCx_DQS Delay (Slew > 1 V/ns) 0.48 ns
tpH DMCx_DQS to First Data Invalid Delay (Slew > 1 V/ns) 0.48 ns
tpss DMCx_DQS Falling Edge to Clock Setup Time 0.2 tck
tpsH DMCx_DQS Falling Edge Hold Time From DMCx_CK 0.2 tek
tpQsH DMCx_DQS Input High Pulse Width 0.4 tck
tbasL DMCx_DQS Input Low Pulse Width 0.4 tek
twPRE Write Preamble 0.25 tck
twpsT Write Postamble 0.4 tck
tpw Address and Control Output Pulse Width 2.3 ns
toipw DMCx_DQ and DMCx_DM Output Pulse Width 1.8 ns

!'Specifications apply to both DMCO0 and DMCI.

2Toensure 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).

3 Write command to first DMCx_DQS delay = WL x tck + tpQss-

DMCx_CK
- tbass >
DMCx_LDQS/DMCx_HDQS \
< e——tWpPRE—>

DMCx_DQ0-15/ Dn Dn+1 Dn+2 Dn+3 ><
DMCx_LDQM/DMCx_HDQM
-— —

toipw
DMCx CONTROL Write CMD
NOTE: CONTROL = DMCx_CSx, DMCx_CKE, DMCx_RAS, DMCx_CAS, AND DMCx_WE.
| ADDRESS = DMCx_A00-13, AND DMCx_BA0-1.
tipw

Figure 22. Mobile DDR SDRAM Controller Output AC Timing
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- ticikew >

I E— tLCLKRWH —_— tLCLKRWL —_—

- <= tuipcL
I E— tSLDCL —>
LPx_D7-0 ( IN )
- tDLALC —_—
LPx_ACK (OUT)

Figure 35. Link Ports—Receive
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Precision Clock Generator (PCG) (Direct Pin Routing)

This timing is only valid when the SRU is configured such that the precision clock generator (PCG) takes inputs directly from the DAI

pins (via pin buffers) and sends outputs directly to the DAI pins. For the other cases, where the PCG inputs and outputs are not directly
routed to/from DAI pins (via pin buffers), there is no timing data available. All timing parameters and switching characteristics apply to
external DAI pins (DAIx_PINXx).

Table 77. Precision Clock Generator (Direct Pin Routing)

Parameter Min Max Unit

Timing Requirements

tpcaip Input Clock Period tscLk X 2 ns

tsTRIG PCG Trigger Setup Before Falling Edge of PCG Input Clock |4.5 ns

tHTRIG PCG Trigger Hold After Falling Edge of PCG Input Clock 3 ns

Switching Characteristics

tpPCGIO PCG Output Clock and Frame Sync Active Edge Delay After | 2.5 13.5 ns
PCG Input Clock

totRGek  PCG Output Clock Delay After PCG Trigger 2.5+ (2.5 X tpcgip) 13.5 + (2.5 X tpcgip) ns

totrcrs'  PCG Frame Sync Delay After PCG Trigger 2.5+ ((2.5+D-PH) xtpcgip) 13.5+ ((2.5+ D —PH) X tpcgp) | ns

tecgow®  Output Clock Period 2 X tpcgp — 1 ns

D = FSxDIV, PH = FSxPHASE. For more information, see the ADSP-SC58x/ADSP-2158x SHARC+ Processor Hardware Reference.

2Normal mode of operation.

tstric <> thtrRIG
))
[{¢
DAIx_PIN20-1 '
PCG_TRIGx_I (4
DAIx_PIN20-1
PCG_EXTx_|
(CLKIN)
torcaio tecaip
DAIx_PIN20-1 N \ /
PCG_CLKx_O 00
totriGeLK - topcaio trccow
DAIx_PIN20-1 N
PCG_FSx_O s
<«——tpTRIGFS

Rev.0 |

Figure 50. PCG (Direct Pin Routing)
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10/100 EMAC Timing (ETHO 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 Signal'

Parameter? Min Max Unit
Timing Requirements
tREFCLKE ETHx_REFCLK Frequency (fsc ko = SCLKO Frequency) 50+ 1% MHz
tREFCLKW ETHx_REFCLK Width (trgrcikr = ETHX_REFCLK Period) tREFCLKE X 35% tREFCLKE X 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
! These specifications apply to ETHO and ETH1.
2RMII inputs synchronous to RMII ETHx_REFCLK are ETHx_RXD1-0, RMII ETHx_CRS, and ERXER.
- tReFclkF————————
ETHx_REFCLK
<— trercLkw ——|<——— tRercLkw ——>
ETHxX_RXD1-0 X
ETHx_CRS
P
trercikis  tREFCLKIH
Figure 59. 10/100 EMAC Controller Timing—RMII Receive Signal

Table 89. 10/100 EMAC Timing—RMII Transmit Signal'

Parameter? 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

! These specifications apply to ETHO and ETH1.

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

ETHx_REFCLK

e———— trercLkr >

\ .

trREFCLKOH

ETHx_TXD1-0
ETHx_TXEN

XX

trREFCLKOV

Figure 60. 10/100 EMAC Controller Timing—RMII Transmit Signal
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Sinus Cardinalis (SINC) Filter Timing

The programmed SINC filter clock (fsincLkprog) frequency in MHz is set by the following equation where MDIV is a field in the CLK

control register that can be set from 4 to 63:

f — fSCLK
SINCLKPROG — /W/

1

tsincLkprOG = o
SINCLKPROG

Table 92. SINC Timing

Parameter Min Max Unit
Timing Requirements

tssING SINCO_Dx Setup Before SINCO_CLKx Rise 135 ns
tHSING SINCO_Dx Hold After SINCO_CLKx Rise 0 ns
Switching Characteristics

tSINCLK SINCO_CLKx Period' tSINCLKPROG — 2.5 ns
tSINCLKW SINCO_CLKx Width' 0.5 X ts|INCLKPROG — 2.5 ns

ISee Table 29 for details on the minimum period that may be programmed for tsncIKPROG-

tsINCLK

tSINCLKW

SINCO_CLKXx

tssING tHsINC

tsINCLKW

SINC_Dx

Figure 63. SINC Timing
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Mobile Storage Interface (MSI) Controller Timing
Table 101 and Figure 74 show I/O timing related to the MSL

Table 101. MSI Controller Timing

Parameter Min Max Unit
Timing Requirements
tisu Input Setup Time 4.8 ns
tiH Input Hold Time -0.5 ns
Switching Characteristics
fpp Clock Frequency Data Transfer Mode' 50 MHz
twi Clock Low Time ns
twH Clock High Time ns
tTLH Clock Rise Time 3 ns
tTHL Clock Fall Time ns
topLy Output Delay Time During Data Transfer Mode 2 ns
toH Output Hold Time -1.8 ns
tpp = 1/fpp.

la— tpp ———» Vo (min)

i

MSI_CLK /

tTHL - |- tTLH

tw

X
vy

< twn

tisu

tIH

_/

VoL max)

INPUT

topLy

ton

OUTPUT

NOTES:
1INPUT INCLUDES MSI_Dx AND MSI_CMD SIGNALS.

2 OUTPUT INCLUDES MSI_Dx AND MSI_CMD SIGNALS.

Figure 74. MSI Controller Timing
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OUTPUT DRIVE CURRENTS

Figure 77 through Figure 89 show typical current-voltage char-
acteristics for the output drivers of the ADSP-SC58x and ADSP-
2158x processors. The curves represent the current drive capa-
bility of the output drivers as a function of output voltage.

Output drive currents for PCle pins are compliant with PCle
Genl and Gen?2 x1 lane data rate specifications. Output drive
currents for MLB pins are compliant with MOST150 LVDS
specifications. Output drive currents for USB pins are compli-
ant with the USB 2.0 specifications.

50
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8 -10 G
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~| a
—40 = *
-50

0 05 10 15 20 25 30 35 40
SOURCE VOLTAGE (V)

Figure 77. Driver Type A Current (3.3 V Vpp_gx7)
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Figure 78. Driver Type D Current (3.3 V Vpp gx7)
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BallNo. Pin Name BallNo. PinName BallNo. Pin Name BallNo. Pin Name
T08 GND V10 VDD_EXT Y12 HADCO_VINO AB14 HADCO_VIN3
T09 GND V11 VDD_EXT Y13 HADCO_VIN7 AB15 RTCO_XTAL
T10 GND V12 HADCO_VIN4 Y14 GND AB16 MLBO_SIGN
T11 GND V13 VDD_EXT Y15 PB_05 AB17 MLBO_DATN
T12 GND Vi4 VDD_EXT Y16 PA_14 AB18 MLBO_CLKN
T13 GND V15 VDD_EXT Y17 PA_13 AB19 PA_15
T14 GND V16 VDD_EXT Y18 PA_12 AB20 PA_11
T15 GND V17 VDD_EXT Y19 PA_10 AB21 PA_06
T16 GND V18 VDD_EXT Y20 PA_00 AB22 PA_04
T17 GND V19 VDD_INT Y21 DAIT_PIN14 AB23 PA_02
T18 VDD_EXT V20 DAIT_PIN16 Y22 DAIT_PIN17 ACO1 GND
T19 VDD_INT V21 DAI1_PINO6 Y23 DAI1_PIN15 AC02 PCIEO_RXP
T20 DAI1_PINO3 V22 DAIT_PIN12 AAO1 PB_08 ACO3 PCIEO_RXM
T21 PG_03 V23 DAI1_PINO9 AA02 PB_07 ACO04 PCIEO_CLKM
T22 PG_02 Wo1 PB_12 AA03 DAIO_PIN16 ACO5 PCIEQ_CLKP
T23 DAIT_PINO1 W02 PB_09 AAO4 DAIO_PINO7 ACO06 PCIEQ_TXP
uUo1 SYS_XTALO Wo3 DAIO_PIN18 AAO05 DAIO_PINO6 ACO7 PCIEO_TXM
uo2 SYS_RESOUT wo4 DAIO_PINT1 AA06 DAIO_PINO1 ACO8 USB1_DM
uo3 PC_00 WO05 VDD_INT AAO07 PCIEO_REF AC09 USB1_DP
uo4 DAIO_PIN20 W06 VDD_INT AA08 USB1_VBUS AC10 USBO_DP
uos VDD_INT Wo7 VDD_PCIE AA09 USBO_VBUS ACT1 USBO_DM
uoe VDD_EXT Wo8 VDD_INT AA10 TWIT1_SCL AC12 HADCO_VREFP
Uo7 GND W09 VDD_INT AA11 TWIT1_SDA AC13 VDD_HADC
uo8 GND W10 VDD_INT AA12 HADCO_VIN1 AC14 GND
uo9 GND W11 VDD_INT AA13 HADCO_VIN5 AC15 RTCO_CLKIN
u1io GND W12 HADCO_VING AA14 PB_06 AC16 MLBO_SIGP
U11 GND W13 VDD_INT AA15 PB_02 AC17 MLBO_DATP
u12 GND W14 VDD_RTC AA16 PB_04 AC18 MLBO_CLKP
U13 GND W15 VDD_INT AA17 PB_03 AC19 PB_01
u14 GND W16 VDD_INT AA18 PB_00 AC20 PA_07
u1s GND W17 VDD_INT AA19 PA_09 AC21 PA_08
uie GND W18 VDD_INT AA20 PA_05 AC22 PA_03
u17 GND W19 VDD_INT AA21 PA_01 AC23 GND
u18 VDD_EXT W20 DAIT_PIN20 AA22 DAI1_PIN19
u19 DAIT_PINO8 W21 DAIT_PIN11 AA23 DAI1_PIN18
u20 DAIT_PINO7 W22 DAIT_PIN10 ABO1 DAIO_PIN15
U21 DAI1_PINO4 W23 DAIT_PIN13 ABO02 DAIO_PIN14
u22 DAI1_PINO5 YO1 PB_11 ABO3 DAIO_PINO9
u23 DAIT_PINO2 Y02 PB_10 ABO4 DAIO_PIN13
Vo1 SYS_CLKINO Y03 DAIO_PIN17 ABO5 DAIO_PINO4
V02 PB_13 Y04 DAIO_PINO8 ABO6 DAIO_PINO2
Vo3 DAIO_PIN19 Y05 DAIO_PINO5 ABO7 DAIO_PINO3
Vo4 DAIO_PIN12 Y06 DAIO_PIN10 ABO8 USB_XTAL
V05 VDD_INT Y07 USBO_ID ABO9 USB_CLKIN
Vo6 VDD_EXT Y08 VDD_USB AB10 TWI2_SCL
Vo7 VDD_PCIE_RX Y09 USBO_VBC AB11 TWIO_SDA
Vo8 VDD_PCIE_TX Y10 TWIO_SCL AB12 HADCO_VREFN
V09 VDD_EXT Y11 TWI2_SDA AB13 HADCO_VIN2
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