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The processing elements are referred to as PEx and PEy data
registers and each contain an arithmetic logic unit (ALU), mul-
tiplier, shifter, and register file. PEx is always active and PEy is
enabled by setting the PEYEN mode bit in the mode control
register (MODEL).

Single instruction multiple data (SIMD) mode allows the pro-
cessors to execute the same instruction in both processing
elements, but each processing element operates on different
data. This architecture efficiently executes math intensive DSP
algorithms. In addition to all the features of previous generation
SHARC cores, the SHARC+ core also provides a new and sim-

pler way to execute an instruction only on the PEy data register.

SIMD mode also affects the way data transfers between memory
and processing elements because to sustain computational
operation in the processing elements requires twice the data
bandwidth. Therefore, entering SIMD mode doubles the band-
width between memory and the processing elements. When
using the DAGs to transfer data in SIMD mode, two data values
transfer with each memory or register file access.

Independent, Parallel Computation Units

Within each processing element is a set of pipelined computa-
tional units. The computational units consist of a multiplier,
arithmetic/logic unit (ALU), and shifter. These units are
arranged in parallel, maximizing computational throughput.
These computational units support IEEE 32-bit single-precision
floating-point, 40-bit extended-precision floating-point, IEEE
64-bit double-precision floating-point, and 32-bit fixed-point
data formats.

A multifunction instruction set supports parallel execution of
ALU and multiplier operations. In SIMD mode, the parallel
ALU and multiplier operations occur in both processing ele-
ments per core.

All processing operations take one cycle to complete. For all
floating-point operations, the processor takes two cycles to
complete in case of data dependency. Double-precision float-
ing-point data take two to six cycles to complete. The processor
stalls for the appropriate number of cycles for an interlocked
pipeline plus data dependency check.

Core Timer

Each SHARC+ processor core also has a timer. This extra timer
is clocked by the internal processor clock and is typically used as
a system tick clock for generating periodic operating system
interrupts.

Data Register File

Each processing element contains a general-purpose data regis-
ter file. The register files transfer data between the computation
units and the data buses, and store intermediate results. These
10-port, 32-register register files (16 primary, 16 secondary),
combined with the enhanced Harvard architecture of the pro-
cessor, allow unconstrained data flow between computation
units and internal memory. The registers in the PEx data regis-
ter file are referred to as RO-R15 and in the PEy data register file
as S0-S15.
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Context Switch

Many of the registers of the processor have secondary registers
that can activate during interrupt servicing for a fast context
switch. The data, DAG, and multiplier result registers have sec-
ondary registers. The primary registers are active at reset, while
control bits in MODE] activate the secondary registers.

Universal Registers (USTAT)

General-purpose tasks use the universal registers. The four
USTAT registers allow easy bit manipulations (set, clear, toggle,
test, XOR) for all control and status peripheral registers.

The data bus exchange register (PX) permits data to pass
between the 64-bit PM data bus and the 64-bit DM data bus or
between the 40-bit register file and the PM or DM data bus.
These registers contain hardware to handle the data width
difference.

Data Address Generators With Zero-Overhead Hardware
Circular Buffer Support

For indirect addressing and implementing circular data buffers
in hardware, the ADSP-SC58x/ADSP-2158x processor uses the
two data address generators (DAGs). Circular buffers allow effi-
cient programming of delay lines and other data structures
required in digital signal processing, and are commonly used in
digital filters and Fourier transforms. The two DAGs of the pro-
cessors contain sufficient registers to allow the creation of up to
32 circular buffers (16 primary register sets and 16 secondary
sets). The DAGs automatically handle address pointer wrap-
around, reduce overhead, increase performance, and simplify
implementation. Circular buffers can start and end at any mem-
ory location.

Flexible Instruction Set Architecture (ISA)

The ISA, a 48-bit instruction word, accommodates various par-
allel operations for concise programming. For example, the
processors can conditionally execute a multiply, an add, and a
subtract in both processing elements while branching and fetch-
ing up to four 32-bit values from memory—all in a single
instruction. Additionally, the double-precision floating-point
instruction set is an addition to the SHARC+ core.

Variable Instruction Set Architecture (VISA)

In addition to supporting the standard 48-bit instructions from
previous SHARC processors, the SHARC+ core processors sup-
port 16-bit and 32-bit opcodes for many instructions, formerly
48-bit in the ISA. This feature, called variable instruction set
architecture (VISA), drops redundant or unused bits within the
48-bit instruction to create more efficient and compact code.
The program sequencer supports fetching these 16-bit and 32-
bit instructions from both internal and external memories.
VISA is not an operating mode; it is only address dependent
(refer to memory map ISA/VISA address spaces in Table 7).
Furthermore, it allows jumps between ISA and VISA instruc-
tion fetches.
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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 15. 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_SEL1 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 16. 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_D07
PD_01 SPIO_SEL2 ACMO_A4 SMCO_AOE SPIO_SS
PD_02 LPO_DO PWM1_TRIPO TRACEO_DOO
PD_03 LPO_D1 PWM1_AH TRACEO_DO1
PD_04 LP0O_D2 PWM1_AL TRACEO_DO02
PD_05 LPO_D3 PWM1_BH TRACEO_DO3
PD_06 LPO_D4 PWM1_BL TRACEO_D04
PD_07 LPO_D5 PWM1_CH TRACEO_DO5
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 PPIO_D18 SMCO_AO05 TMO_ACI2
PD_14 PPIO_D11 PWM2_TRIPO MLBO_CLKOUT SMC0_D06
PD_15 PPIO_D10 PWM2_CH SMCO0_DO05
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929-BALL CSP_BGA SIGNAL DESCRIPTIONS

The processor pin definitions are shown Table 19 for the o The pin name column identifies the name of the package
529-ball CSP_BGA package. The columns in this table provide pin (at power on reset) on which the signal is located (if a
the following information: single function pin) or is multiplexed (if a general-purpose
o The signal name column includes the signal name for every 1/0 pin).
pin and the GPIO multiplexed pin function, where « The DAI pins and their associated signal routing units
applicable. (SRUs) connect inputs and outputs of the DAI peripherals

(SPORT, ASRC, S/PDIF, and PCGQG). See the Digital Audio
Interface (DAI) chapter of the ADSP-SC58x/ADSP-2158x

SHARC+ Processor Hardware Reference for complete
o The port column shows whether or not a signal is multi- information on the use of the DAIs and SRUs.

plexed with other signals on a general-purpose I/O port
pin.

« The description column provides a descriptive name for
each signal.

Table 19. ADSP-SC58x/ADSP-2158x 529-Ball CSP_BGA Signal Descriptions

Signal Name Description Port Pin Name
ACMO_AO ACMO ADC Control Signals C PC_13
ACMO_A1 ACMO ADC Control Signals C PC_14
ACMO_A2 ACMO ADC Control Signals C PC_15
ACMO_A3 ACMO ADC Control Signals D PD_00
ACMO_A4 ACMO ADC Control Signals D PD_01
ACMO_TO ACMO External Trigger n C PC_12
C1_FLGO SHARC Core 1 Flag Pin E PE_O1
C1_FLG1 SHARC Core 1 Flag Pin E PE_03
C1_FLG2 SHARC Core 1 Flag Pin E PE_05
C1_FLG3 SHARC Core 1 Flag Pin E PE_07
C2_FLGO SHARC Core 2 Flag Pin E PE_02
C2_FLG1 SHARC Core 2 Flag Pin E PE_04
C2_FLG2 SHARC Core 2 Flag Pin E PE_06
C2_FLG3 SHARC Core 2 Flag Pin E PE_08
CANO_RX CANO Receive C PC_07
CANO_TX CANO Transmit C PC_08
CANT_RX CANT1 Receive B PB_10
CAN1_TX CAN1 Transmit B PB_09
CNTO_DG CNTO Count Down and Gate B PB_14
CNTO_UD CNTO Count Up and Direction B PB_12
CNTO_ZM CNTO Count Zero Marker B PB_11
DAIO_PINO1 DAIO Pin 1 Not Muxed DAIO_PINO1
DAIO_PINO2 DAIO Pin 2 Not Muxed DAIO_PINO2
DAIO_PINO3 DAIO Pin 3 Not Muxed DAIO_PINO3
DAIO_PINO4 DAIO Pin 4 Not Muxed DAIO_PINO4
DAIO_PINO5 DAIO Pin 5 Not Muxed DAIO_PINO5
DAIO_PINO6 DAIO Pin 6 Not Muxed DAIO_PINO6
DAIO_PINO7 DAIO Pin 7 Not Muxed DAIO_PINO7
DAIO_PINO8 DAIO Pin 8 Not Muxed DAIO_PINO8
DAIO_PINO9 DAIO Pin9 Not Muxed DAIO_PINO9
DAIO_PIN10 DAIO Pin 10 Not Muxed DAIO_PIN10
DAIO_PIN11 DAIO Pin 11 Not Muxed DAIO_PIN11
DAIO_PIN12 DAIO Pin 12 Not Muxed DAIO_PIN12
DAIO_PIN13 DAIO Pin 13 Not Muxed DAIO_PIN13
DAIO_PIN14 DAIO Pin 14 Not Muxed DAIO_PIN14

Rev.0 | Page420f170 | October2016


http://www.analog.com/adsp-sc58x-adsp-2158x-hrm?doc=ADSP-SC582_SC583_SC584_SC587_SC589_21583_584_587.pdf
http://www.analog.com/adsp-sc58x-adsp-2158x-hrm?doc=ADSP-SC582_SC583_SC584_SC587_SC589_21583_584_587.pdf

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

Table 19. ADSP-SC58x/ADSP-2158x 529-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name

PWM2_AL
PWM2_BH
PWM2_BL
PWM2_CH
PWM2_CL
PWM2_DH
PWM2_DL
PWM2_SYNC
PWM2_TRIPO
GND
VDD_EXT
VDD_INT
RTCO_CLKIN
RTCO_XTAL
SINCO_CLKO
SINCO_DO
SINCO_D1
SINCO_D2
SINCO_D3
SMCO_A01
SMCO_A02
SMC0_A03
SMCO_A04
SMCO_A05
SMCO_A06
SMCO_A07
SMCO_A08
SMC0_A09
SMCO_A10
SMCO_AT11
SMCO_A12
SMCO_A13
SMCO_A14
SMCO_A15
SMCO_A16
SMCO_A17
SMCO_A18
SMCO_A19
SMC0_A20
SMCO0_A21
SMCO_A22
SMC0_A23
SMCO_A24
SMCO_A25
SMCO_ABEO
SMCO_ABET
SMCO_AMS0
SMCO_AMST

Description Port Pin Name
PWM2 Channel A Low Side F PF_06
PWM2 Channel B High Side F PF_09
PWM2 Channel B Low Side F PF_08
PWM2 Channel C High Side D PD_15
PWM2 Channel C Low Side E PE_00
PWM2 Channel D High Side E PE_04
PWM2 Channel D Low Side E PE_10
PWM2 PWMTMR Grouped E PE_05
PWM2 Shutdown Input 0 D PD_14
Ground Not Muxed GND
External Voltage Domain Not Muxed VDD_EXT
Internal Voltage Domain Not Muxed VDD_INT
RTCO Crystal input / external oscillator connection Not Muxed RTCO_CLKIN
RTCO Crystal output Not Muxed RTCO_XTAL
SINCO Clock 0 B PB_01
SINCO Data 0 A PA_14
SINCO Data 1 A PA_15
SINCO Data 2 B PB_00
SINCO Data 3 B PB_04
SMCO Address 1 B PB_05
SMCO Address 2 B PB_06
SMCO Address 3 B PB_03
SMCO Address 4 B PB_02
SMCO Address 5 D PD_13
SMCO Address 6 D PD_12
SMCO Address 7 B PB_01
SMCO Address 8 B PB_00
SMCO Address 9 A PA_15
SMCO Address 10 A PA_14
SMCO Address 11 A PA_09
SMCO Address 12 A PA_08
SMCO Address 13 A PA_13
SMCO Address 14 A PA_12
SMCO Address 15 A PA_11
SMCO Address 16 A PA_07
SMCO Address 17 A PA_06
SMCO Address 18 A PA_05
SMCO Address 19 A PA_04
SMCO Address 20 A PA_01
SMCO Address 21 A PA_00
SMCO Address 22 A PA_10
SMCO Address 23 A PA_03
SMCO Address 24 A PA_02
SMCO Address 25 C PC_12
SMCO Byte Enable 0 E PE_14
SMCO Byte Enable 1 E PE_15
SMCO Memory Select 0 C PC_15
SMCO Memory Select 1 E PE_13
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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

PB_09

PB_10

PB_11

PB_12

PB_13

PB_14

PB_15

PCIEO_CLKM

PCIEO_CLKP

PCIEO_REF

PCIEO_RXM

PCIEO_RXP

PCIEO_TXM

PCIEQO_TXP

InOut

InOut

InOut

InOut

InOut

InOut

InOut

Input

Input

Input

Input

InOut

InOut

A

NA

NA

NA

NA

NA

PullDown

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

none

none

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_PCIE

VDD_PCIE

VDD_PCIE

VDD_PCIE_RX

VDD_PCIE_RX

VDD_PCIE_TX

VDD_PCIE_TX

Desc: PORTB Position 9 | CAN1
Transmit|LP1 Data 2| SMCO Data
13

Notes: No notes

Desc: PORTB Position 10 | CAN1
Receive | LP1 Data 3 | SMCO Data
12 | TIMERO Timer 2 | TIMERO
Alternate Capture Input 4
Notes: No notes

Desc: PORTB Position 11 | LP1
Data 4 | PWMO Channel D High
Side|SMCOData 11|CNTO Count
Zero Marker

Notes: No notes

Desc: PORTB Position 12 | LP1
Data 5 | PWMO Channel D Low
Side|SMCOData 10| CNTO Count
Up and Direction

Notes: No notes

Desc: PORTB Position 13 | LP1
Data 6 | PWMO Channel C High
Side | SMCO Data 9

Notes: No notes

Desc: PORTB Position 14 | LP1
Data 7 | PWMO Channel C Low
Side | SMCO Data 8 | TIMERO
Timer 5| CNTO Count Down and
Gate

Notes: No notes

Desc: PORTB Position 15 | LP1
Acknowledge|PWMO Shutdown
Input 0 | SMCO Write Enable |
TIMERO Timer 1

Notes: No notes

Desc: PCIEQ CLK -

Notes: No notes

Desc: PCIEO CLK +

Notes: No notes

Desc: PCIEO Reference

Notes: No notes

Desc: PCIEO RX -

Notes: No notes

Desc: PCIEO RX +

Notes: No notes

Desc: PCIEO TX -

Notes: No notes

Desc: PCIEO TX +

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

PG_04

PG_05

RTCO_CLKIN

RTCO_XTAL
SYS_BMODEO
SYS_BMODET1
SYS_BMODE2
SYS_CLKINO

SYS_CLKIN1

SYS_CLKOUT

SYS_FAULT

SYS_FAULT

SYS_HWRST

SYS_RESOUT
SYS_XTALO
SYS_XTAL1

TWIO_SCL

InOut

InOut

Input

Input

Input

InOut

InOut

Input

Output

InOut

A

NA

NA

NA

NA

NA

NA

NA

NA

A

NA

NA

PullDown

PullDown

none

none

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

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

VDD_EXT

VDD_EXT

VDD_RTC

VDD_RTC

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

Desc: PORTG Position 4 | EMAC1
Receive Data 0 | TRACEO Trace
Data | TRACEO Trace Data 14
Notes: No notes

Desc: PORTG Position 5 | EMAC1
Receive Data 1 | TRACEO Trace
Data | TRACEO Trace Data 15
Notes: No notes

Desc: RTCO Crystal input /
external oscillator connection
Notes: Connect to GND if not
used

Desc: RTCO Crystal output
Notes: No notes

Desc: Boot Mode Control n
Notes: No notes

Desc: Boot Mode Control n
Notes: No notes

Desc: Boot Mode Control n
Notes: No notes

Desc: Clock/Crystal Input
Notes: No notes

Desc: Clock/Crystal Input
Notes: Connect to GND if not
used

Desc: Processor Clock Output
Notes: No notes

Desc: Active-High Fault Output
Notes: External pull-down
required to keep signal in de-
asserted state

Desc: Active-Low Fault Output
Notes: External pull-up required
to keep signal in de-asserted
state

Desc: Processor Hardware Reset
Control

Notes: No notes

Desc: Reset Output

Notes: No notes

Desc: Crystal Output

Notes: No notes

Desc: Crystal Output

Notes: No notes

Desc: TWIO Serial Clock

Notes: Add external pull-up if
used. Can be pulled low when
not used.
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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

TWIO_SDA

TWIM_SCL

TWI1_SDA

TWI2_SCL

TWI2_SDA

USBO_DM

USBO_DP

USBO_ID

USBO_VBC

USBO_VBUS

USB1_DM

USB1_DP

USB1_VBUS

USB_CLKIN

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

D

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

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_USB

VDD_USB

VDD_USB

VDD_USB

VDD_USB

VDD_USB

VDD_USB

VDD_USB

Desc: TWIO Serial Data

Notes: Add external pull-up if
used. Can be pulled low when
not used.

Desc: TWI1 Serial Clock

Notes: Add external pull-up if
used. Can be pulled low when
not used.

Desc: TWI1 Serial Data

Notes: Add external pull-up if
used. Can be pulled low when
not used.

Desc: TWI2 Serial Clock

Notes: Add external pull-up if
used. Can be pulled low when
not used.

Desc: TWI2 Serial Data

Notes: Add external pull-up if
used. Can be pulled low when
not used.

Desc: USBO Data -

Notes: Add external pull-down if
not used’

Desc: USBO Data +

Notes: Add external pull-down if
not used’

Desc: USBO OTG ID

Notes: Connect to GND when
USB is not used'

Desc: USB0O VBUS Control

Notes: Add external pull-down if
not used'

Desc: USBO Bus Voltage

Notes: Connect to GND if not
used’

Desc: USB1 Data -

Notes: Add external pull-down if
not used'

Desc: USB1 Data +

Notes: Add external pull-down if
not used'

Desc: USB1 Bus Voltage

Notes: Connect to GND if not
used’

Desc: USB0/USB1 Clock/Crystal
Input

Notes: Services both USBO and

USB1. Connect to GND if not
used.’
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Table 63. Link Ports—Transmit!

Parameter Min Max Unit
Timing Requirements

tSLACH LPx_ACK Setup Before LPx_CLK Low 2 X tcikog + 13.5 ns
tHLACH LPx_ACK Hold After LPx_CLK Low -55 ns
Switching Characteristics

tpLDCH Data Delay After LPx_CLK High 1.6 ns
tHLDCH Data Hold After LPx_CLK High -0.8 ns
tLcLkTwi LPx_CLK Width Low 0.33 X tL.CLKTPROG 0.6 X tLCLKTPROG ns
tLCLKTWH? LPx_CLK Width High 0.45 X t CLKTPROG 0.66 X t|CLKTPROG ns
tLeLkTw? LPx_CLK Period N X t cLktPrROG — 0.5 ns
tDLACLK LPx_CLK Low Delay After LPx_ACK High tckos + 4 2 X tckog + 1 X tipck + 10 ns

I'Specifications apply to LP0 and LP1.
2See Table 29 for details on the minimum period that can be programmed for t; ¢ xTPROG-

LAST BYTE FIRST BYTE 1
terktwh | tolkmwe TRANSMITTED TRANSMITTED
LPx_CLK 4‘-\-) J_\_/ ‘
toLocH
—»{thipcH
)) J)
({4 [{4
LPx_Dx ouT
(DATA) 92 )
[{¢ [{¢
i tstach | twack | foracik
LPx_ACK (IN) 22
NOTES
Thety . andt, .. specifications apply only to the LPx_CLK falling edge. If these specifications are met,

LPx_CLK would extend and the dotted LPx_CLK falling edge would not occur as shown. The position of the
dotted falling edge can be calculated using the t . .., specification. t . ., Min should be used fort ,
and t, Max for t,

LCLKTWH HLACH"

Figure 36. Link Ports—Transmit
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ADC Controller Module (ACM) Timing
Table 86 and Figure 58 describe ACM operations.

When internally generated, the programmed ACM clock (focrxprog) frequency in MHz is set by the following equation where CKDIV is

a field in the ACM_TCO register and ranges from 1 to 255:

f — fSCLK 1
ACLKPROG — m

1

fACLKPROG

tacikeros =

Setup cycles (SC) in Table 86 is also a field in the ACMO_TCO register and ranges from 0 to 4095. Hold cycles (HC) is a field in the

ACMO_TCI1 register that ranges from 0 to 15.

Table 86. ACM Timing

Parameter Min Max Unit
Timing Requirements
tspr SPORT DRxPRI/DRXSEC Setup Before ACMx_CLK 3.5 ns
tHDR SPORT DRxPRI/DRxSEC Hold After ACMx_CLK 1.5 ns
Switching Characteristics
tscTLCS ACM Controls (ACMx_A[4:0]) Setup Before Assertion of CS | (SC + 1) X tscik1 - 3 ns
tHCTLCS ACM Control (ACMx_A[4:0]) Hold After Deassertion of CS HC X tacLkproG — 1 ns
taCLKW ACM Clock Pulse Width' (0.5 x tacLkprog) — 1.5 ns
taCLK ACM Clock Period’ tacLkproGg - 1.5 ns
thcsaclk S Hold to ACMx_CLK Edge -2.5 ns
tscsaclk  CS Setup to ACMx_CLK Edge tacLkPrROG — 3.5 ns
ISee Table 29 for details on the minimum period that can be programmed for tacrxprOG-
DAIx_PIN20-1
(ACMO_FSICS)
CSPOL =1/0
_ Yscsacik
DAIx_PIN20-1 X X X
(ACMO_CLK)
CLKPOL =1/0
i tacLi thesacLk
ACLKW < > -
DAIx_PIN20-1
(ACMO_A0-4)
t tspr | thpr therics
SCTLCS
DAIx_PIN20-1
(ACMO_TO)

Figure 58. ACM Timing
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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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Sony/Philips Digital Interface (S/PDIF) Transmitter

Serial data input to the S/PDIF transmitter can be formatted as left justified, IS, or right justified with word widths of 16, 18, 20, or 24 bits.
The following sections provide timing for the transmitter.

S/PDIF Transmitter Serial Input Waveforms

Figure 64 and Table 93 show the right justified mode. Frame sync is high for the left channel and low for the right channel. Data is valid on
the rising edge of serial clock. The MSB is delayed the minimum in 24-bit output mode or the maximum in 16-bit output mode from a
frame sync transition, so that when there are 64 serial clock periods per frame sync period, the LSB of the data is right justified to the next
frame sync transition.

Table 93. S/PDIF Transmitter Right Justified Mode

Parameter Conditions Nominal Unit

Timing Requirement

tRID Frame Sync to MSB Delay in Right Justified Mode 16-bit word mode 16 SCLK
18-bit word mode 14 SCLK
20-bit word mode 12 SCLK
24-bit word mode 8 SCLK

) )

(4 (4
LEFT/RIGHT CHANNEL ><

) )
[(4 ¢

AVAVAVAVAVARRVAVAVAVAN
SOSCENCOO®

Figure 64. Right Justified Mode

DAI_P20-1
FS

DAI_P20-1
SCLK

DAI_P20-1
SDATA

E
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Figure 65 and Table 94 show the default IS justified mode. The frame sync is low for the left channel and high for the right channel. Data
is valid on the rising edge of serial clock. The MSB is left justified to the frame sync transition but with a delay.

Table 94. S/PDIF Transmitter I2S Mode

Parameter Nominal Unit
Timing Requirement
ti2sp Frame Sync to MSB Delay in 12S Mode 1 SCLK
) ‘)()
DAI_P20-1 LEFT/RIGHT CHANNEL X
Fs I9Y )

[(4 ¢

DAI_P20-1
SCLK

DAI_P20-1
SDATA

Figure 65. IS Justified Mode

Figure 66 and Table 95 show the left justified mode. The frame sync is high for the left channel and low for the right channel. Data is valid
on the rising edge of serial clock. The MSB is left justified to the frame sync transition with no delay.

Table 95. S/PDIF Transmitter Left Justified Mode

Parameter Nominal Unit
Timing Requirement
tLp Frame Sync to MSB Delay in Left Justified Mode 0 SCLK
) ))
({4 <«
DAI_P20-1 LEFT/RIGHT CHANNEL X
FS ) ))
({4 ¢
DAI_P20-1
SCLK
tLo

-
DAI_P20-1
SDATA

Figure 66. Left Justified Mode
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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 x FS clock.

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

Parameter Min Max Unit

Switching Characteristics

tDFs| Frame Sync Delay After Serial Clock 5 ns

tHOFSI Frame Sync Hold After Serial Clock -2 ns

topTi Transmit Data Delay After Serial Clock 5 ns

tHoTI Transmit Data Hold After Serial Clock -2 ns
DRIVE EDGE SAMPLE EDGE

DAIx_PIN20-1
(SCLK)

a—— tprs) ——»

<— thorsi
DAIx_PIN20-1
(FS)

l«—— tppr ——

le— thpT)
DAIx_PIN20-1
(DATA CHANNEL
AB)

Figure 68. S/PDIF Receiver Internal Digital PLL Mode Timing
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MLBCP/N tur —»  [—— — - tyr
MLBDP/N —————————— 80%
MLBSP/N
20%
Figure 70. MLB 6-Pin Transition Time
MLBCP/N \
- 1/fMCKE >
RECOVERED \
CLOCK (1:1) - Tin -
NOTE: Tq:1 = 1/fMCKE
Figure 71. MLB 6-Pin Clock Definitions
1/fMCKE
MLBCP/N
1/fMCKR
RECOVERED
CLOCK
toELAY toELAY
—
MLBSP/N
MLBDP/N
(TRANSMIT)
tsy
-~
MLBSP/N
MLBDP/N VALID
(RECEIVE) VALID
tup thp

Figure 72. MLB 6-Pin Delay, Setup, and Hold Times

MLBCP/N /
RECOVERED _\_ _\_
cLock (1:1) —/
tprz o
MLBDP/N
MLNSP/N T S —
- tpz -

Figure 73. MLB 6-Pin Disable and Enable Turnaround Times
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CONFIGURATION OF THE 349-BALL CSP_BGA
Figure 98 shows an overview of signal placement on the 349-ball CSP_BGA.

TOP VIEW
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Figure 98. 349-Ball CSP_BGA Configuration
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ADSP-SC58x/ADSP-2158x 529-BALL BGA BALL ASSIGNMENTS

The ADSP-SC58x/ADSP-2158x 529-Ball BGA Ball Assignments
(Alphabetical by Pin Name) table lists the 529-ball BGA package
by pin name.

The ADSP-SC58x/ADSP-2158x 529-Ball BGA Ball Assignments
(Numerical by Ball Number) table lists the 529-ball BGA pack-
age by ball number.

ADSP-SC58x/ADSP-2158x 529-BALL BGA BALL ASSIGNMENTS (NUMERICAL BY BALL NUMBER)

BallNo. Pin Name BallNo. Pin Name BallNo. Pin Name BallNo. Pin Name
AO1 GND B19 DMC1_DQ11 D14 DMC1_BA2 FO9 GND
A02 DMC0_UDQS B20 DMC1_DQ12 D15 DMC1_CAS F10 VDD_INT
AO3 DMCO0_CK B21 DMC1_DQ14 D16 DMC1_RAS F11 VDD_INT
A04 DMCO_CK B22 PD_00 D17 DMC1_A09 F12 VDD_INT
AO5 DMC0_DQ09 B23 PD_04 D18 DMC1_A15 F13 VDD_INT
AO6 DMCO_LDQS Co1 DMCO0_DQ14 D19 DMC1_A10 F14 VDD_INT
A07 DMCO0_LDQS C02 DMC0_DQ13 D20 DMC1_A11 F15 VDD_INT
A08 DMCO0_DQO05 Co3 DMCO0_CS0 D21 PC_14 F16 GND
A09 DMC0_DQO03 Co4 DMCO_CKE D22 PD_10 F17 VDD_INT
A10 DMCO_DQO1 Co5 DMCO_LDM D23 PD_09 F18 VDD_INT
A1 DMC1_DQO03 Co6 DMC1_RESET EO1 DMCO_A04 F19 VDD_INT
A12 DMC1_DQ00 co7 DMC1_A03 E02 DMCO_RAS F20 PE_06
A13 DMC1_LDQS cos DMC1_A00 E03 DMCO_BA1 F21 PD_02
A4 DMC1_LDQS C09 DMC1_A01 E04 DMCO_WE F22 PD_13
A15 DMC1_VREF C10 DMC1_A04 EO5 DMCO_RZQ F23 PD_12
A16 DMC1_CK cn DMC1_A06 E06 GND GO1 DMCO_A13
A7 DMC1_CK C12 DMC1_BA1 E07 GND G02 DMCO_A09
A18 DMC1_DQ09 C13 DMC1_ODT E08 GND GO3 DMCO_A03
A19 DMC1_UDQS C14 DMCT_CS0 E09 GND G04 DMCO_A11
A20 DMC1_UDQS C15 DMC1_LDM E10 VDD_INT GO5 VDD_INT
A21 DMC1_DQ13 C16 DMC1_UDM E11 VDD_INT G06 VDD_DMC
A22 DMC1_DQ15 c17 DMC1_A14 E12 VDD_INT G07 VDD_DMC
A23 GND C18 DMC1_A12 E13 VDD_INT G08 VDD_DMC
BO1 DMCO0_UDQS C19 DMC1_A13 E14 VDD_INT G09 VDD_DMC
BO2 DMCO0_DQ12 C20 PC_13 E15 VDD_INT G10 VDD_DMC
BO3 DMCO0_DQ11 C21 PD_01 E16 VDD_INT G11 VDD_DMC
BO4 DMCO0_DQ10 Cc22 PD_06 E17 VDD_INT G12 VDD_DMC
BO5 DMC0_DQO08 C23 PD_05 E18 VDD_INT G13 VDD_DMC
BO6 DMCO_DQO6 DO1 DMCO_VREF E19 DMC1_RZQ Gl14 VDD_DMC
BO7 DMC0_DQ07 D02 DMC0_DQ15 E20 PC_15 G15 VDD_DMC
BOS DMC0_DQ04 D03 DMCO_BAO E21 PD_08 G16 VDD_DMC
B09 DMCO0_DQ02 D04 DMCO_BA2 E22 PD_14 G17 VDD_DMC
B10 DMC0_DQO00 D05 DMCO_ODT E23 PD_11 G18 VDD_DMC
B11 DMC1_DQOT1 D06 DMCO_UDM FO1 DMCO_AO1 G19 VDD_INT
B12 DMC1_DQo02 D07 DMC1_A05 F02 DMCO_A06 G20 PE_04
B13 DMC1_DQo4 D08 DMCT_WE Fo3 DMCO_CAS G21 PE_13
B14 DMC1_DQO05 D09 DMC1_A07 Fo4 DMCO_A02 G22 PE_01
B15 DMC1_DQo6 D10 DMC1_A02 FO5 DMCO_A07 G23 PE_00
B16 DMC1_DQo07 D11 DMC1_BAO Fo6 GND HO1 DMCO_A14
B17 DMC1_DQo8 D12 DMC1_A08 Fo7 VDD_INT HO2 DMCO_A12
B18 DMC1_DQ10 D13 DMC1_CKE Fo8 VDD_INT HO3 DMCO_A05
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Pin Name Ball No. |Pin Name Ball No. |Pin Name Ball No. | Pin Name Ball No.
GND L16 GND TO8 PA_02 AB23 PC_11 K02
GND L17 GND T09 PA_03 AC22 PC_12 L0O2
GND MO07 GND T10 PA_04 AB22 PC_13 C20
GND M08 GND T11 PA_05 AA20 PC_14 D21
GND M09 GND T12 PA_06 AB21 PC_15 E20
GND M10 GND T13 PA_07 AC20 PD_00 B22
GND M11 GND T14 PA_08 AC21 PD_01 21
GND M12 GND T15 PA_09 AA19 PD_02 F21
GND M13 GND T16 PA_10 Y19 PD_03 J19
GND M14 GND T17 PA_11 AB20 PD_04 B23
GND M15 GND Uo7 PA_12 Y18 PD_05 c23
GND M16 GND uos PA_13 Y17 PD_06 C22
GND M17 GND uo9 PA_14 Y16 PD_07 J20
GND NO7 GND u10 PA_15 AB19 PD_08 E21
GND NO8 GND u11 PB_00 AA18 PD_09 D23
GND N09 GND u12 PB_01 AC19 PD_10 D22
GND N10 GND u13 PB_02 AA15 PD_11 E23
GND N11 GND u14 PB_03 AA17 PD_12 F23
GND N12 GND u15 PB_04 AA16 PD_13 F22
GND N13 GND u16 PB_05 Y15 PD_14 E22
GND N14 GND u17 PB_06 AA14 PD_15 K20
GND N15 GND Y14 PB_07 AA02 PE_00 G23
GND N16 GND ACO1 PB_08 AAO1 PE_0O1 G22
GND N17 GND AC14 PB_09 W02 PE_02 H23
GND P07 GND AC23 PB_10 Y02 PE_03 L20
GND P08 HADCO_VINO Y12 PB_11 Y01 PE_04 G20
GND P09 HADCO_VIN1 AA12 PB_12 WO01 PE_05 H22
GND P10 HADCO_VIN2 AB13 PB_13 V02 PE_06 F20
GND P11 HADCO_VIN3 AB14 PB_14 TO4 PE_07 J23
GND P12 HADCO_VIN4 V12 PB_15 T02 PE_08 M19
GND P13 HADCO_VIN5 AA13 PCIEO_CLKM ACO4 PE_09 L22
GND P14 HADCO_VIN6 W12 PCIEO_CLKP ACO5 PE_10 K23
GND P15 HADCO_VIN7 Y13 PCIEQ_REF AAQ07 PE_11 M20
GND P16 HADCO_VREFN AB12 PCIEO_RXM ACO03 PE_12 H21
GND P17 HADCO_VREFP AC12 PCIEO_RXP ACO2 PE_13 G21
GND RO7 JTG_TCK P04 PCIEO_TXM ACO7 PE_14 L23
GND R08 JTG_TDI P02 PCIEQO_TXP ACO06 PE_15 N20
GND R09 JTG_TDO P01 PC_o00 uo3 PF_00 M22
GND R10 JTG_TMS NO1 PC_01 MO1 PF_01 J22
GND R11 JTG_TRST NO2 PC_02 Mo3 PF_02 M23
GND R12 MLBO_CLKN AB18 PC_03 NO04 PF_03 M21
GND R13 MLBO_CLKP AC18 PC_04 LO1 PF_04 N21
GND R14 MLBO_DATN AB17 PC_05 Mo02 PF_05 N22
GND R15 MLBO_DATP AC17 PC_06 Ko3 PF_06 K22
GND R16 MLBO_SIGN AB16 PC_07 L03 PF_07 N23
GND R17 MLBO_SIGP AC16 PC_08 J04 PF_08 P20
GND TO3 PA_00 Y20 PC_09 K04 PF_09 L21
GND TO7 PA_01 AA21 PC_10 Lo4 PF_10 P19
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