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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.

Single-Cycle Fetch of Instructional Four Operands

The ADSP-SC57x/ADSP-2157x processors feature an enhanced
Harvard architecture in which the DM bus transfers data and
PM bus transfers both instructions and data.

With the separate program memory bus, data memory buses,
and on-chip instruction conflict cache, the processor can simul-
taneously fetch four operands (two over each data bus) and one
instruction from the conflict cache, in a single cycle.

Core Event Controller (CEC)

The SHARC+ core generates various core interrupts (including
arithmetic and circular buffer instruction flow exceptions) and
SEC events (debug or monitor and software). The core event
controller (CEC) is used to unmask interrupts for core process-
ing (enabled in the IMASK register).

Instruction Conflict Cache

The processors include a 32-entry instruction cache that enables
three-bus operation for fetching an instruction and four data
values. The cache is selective—only the instructions that require
fetches conflict with the PM bus data accesses cache. This cache
allows full speed execution of core, looped operations, such as
digital filter multiply accumulates, and FFT butterfly process-
ing. The conflict cache serves for on-chip bus conflicts only.

Branch Target Buffer (BTB)/Branch Predictor (BP)

Implementation of a hardware-based branch predictor (BP) and
branch target buffer (BTB) reduce branch delay. The program
sequencer supports efficient branching using the BTB for condi-
tional and unconditional instructions.

Addressing Spaces

In addition to traditionally supported long word, normal word,
extended precision word, and short word addressing aliases, the
processors support byte addressing for the data and instruction
accesses. The enhanced ISA/VISA provides new instructions for
accessing all sizes of data from byte space as well as converting
word addresses to byte and byte to word addresses.

Additional Features

The enhanced ISA/VISA of the ADSP-SC57x/ADSP-2157x pro-
cessors provides a memory barrier instruction for data
synchronization, exclusive data access support for multicore
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data sharing, and exclusive data access to enable multiprocessor
programming. To enhance the reliability of the application, L1
data RAMs support parity error detection logic for every byte.
Additionally, the processors detect illegal opcodes. Core inter-
rupts flag both errors. Master ports of the core also detect for
failed external accesses.

SYSTEM INFRASTRUCTURE

The following sections describe the system infrastructure of the
ADSP-SC57x/ADSP-2157x processors.

System L2 Memory

A system L2 SRAM memory of 8 Mb (1 MB) is available to both
SHARCH+ cores, the ARM Cortex-A5 core, and the system DMA
channels (see Table 5). The L2 SRAM block is subdivided into
eight banks to support concurrent access to the L2 memory
ports. Memory accesses to the L2 memory space are multicycle
accesses by both the ARM Cortex-A5 and SHARC+ cores.

The memory space is used for various situations including

o ARM Cortex-A5 to SHARC+ core data sharing and inter-
core communications

o Accelerator and peripheral sources and destination mem-
ory to avoid accessing data in the external memory

o Alocation for DMA descriptors

o Storage for additional data for either the ARM Cortex-A5
or SHARCH+ cores to avoid external memory latencies and
reduce external memory bandwidth

o Storage for incoming Ethernet traffic to improve
performance

« Storage for data coefficient tables cached by the
SHARC+ core

See System Memory Protection Unit (SMPU) section for
options in limiting access by specific cores and DMA masters.

The ARM Cortex-AS5 core has an L1 instruction and data cache,
each of which is 32 kB in size. The core also has an L2 cache
controller of 256 kB. When enabling the caches, accesses to all
other memory spaces (internal and external) go through the
cache.

SHARC+ Core L1 Memory in Multiprocessor Space

The ARM Cortex-A5 core can access the L1 memory of the
SHARCH+ core. See Table 6 for the L1 memory address in multi-
processor space. The SHARC+ core can access the L1 memory
of the other SHARC+ core in the multiprocessor space.

One Time Programmable Memory (OTP)

The processors feature 7 Kb of one time programmable (OTP)
memory which is memory map accessible. This memory can be
programmed with custom keys and it supports secure boot and
secure operation.

1/0 Memory Space
Mapped I/Os include SPI2 memory address space (see Table 7).
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synchronous or asynchronous sample rate conversion across
independent stereo channels, without using internal processor
resources. The ASRC blocks can also be configured to operate
together to convert multichannel audio data without phase mis-
matches. Finally, the ASRC can clean up audio data from jittery
clock sources such as the S/PDIF receiver.

S/PDIF-Compatible Digital Audio Receiver/Transmitter

The Sony/Philips Digital Interface Format (S/PDIF) is a stan-
dard audio data transfer format that allows the transfer of digital
audio signals from one device to another without converting
them to an analog signal. There is one S/PDIF transmit/receive
block on the processor. The digital audio interface carries three
types of information: audio data, nonaudio data (compressed
data), and timing information.

The S/PDIF interface supports one stereo channel or com-
pressed audio streams. The S/PDIF transmitter and receiver are
AES3 compliant and support the sample rate from 24 KHz to
192 KHz. The S/PDIF receiver supports professional jitter
standards.

The S/PDIF receiver/transmitter has no separate DMA chan-
nels. It receives audio data in serial format and converts it into a
biphase encoded signal. The serial data input to the receiver/
transmitter can be formatted as left justified, IS, or right justi-
fied with word widths of 16, 18, 20, or 24 bits. The serial data,
clock, and frame sync inputs to the S/PDIF receiver/transmitter
are routed through the signal routing unit (SRU). They can
come from various sources, such as the SPORTSs, external pins,
and the precision clock generators (PCGs), and are controlled
by the SRU control registers.

Precision Clock Generators (PCG)

The precision clock generators (PCG) consist of two units
located in the DAI block. The PCG can generate a pair of signals
(clock and frame sync) derived from a clock input signal
(CLKIN, SCLKO, or DAI pin buffer). Both units are identical in
functionality and operate independently of each other. The two
signals generated by each unit are normally used as a serial bit
clock/frame sync pair.

Enhanced Parallel Peripheral Interface (EPPI)

The processors provide an enhanced parallel peripheral inter-
face (EPPI) that supports data widths up to 16 bits for the BGA
package and 12 bits for the LQFP package. The EPPI supports
direct connection to thin film transistor (TFT) LCD panels, par-
allel ADCs and DACs, video encoders and decoders, image
sensor modules, and other general-purpose peripherals.

The features supported in the EPPI module include the
following:

« Programmable data length of 8 bits, 10 bits, 12 bits, 14 bits,
and 16 bits per clock.

o Various framed, nonframed, and general-purpose operat-
ing modes. Frame syncs can be generated internally or can
be supplied by an external device.
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o ITU-656 status word error detection and correction for
ITU-656 receive modes and ITU-656 preamble and status
word decoding.

« Optional packing and unpacking of data to/from 32 bits
from/to 8 bits and 16 bits. If packing/unpacking is enabled,
configure endianness to change the order of pack-
ing/unpacking of bytes or words.

« RGBB888 can be converted to RGB666 or RGB565 for trans-
mit modes.

« Various deinterleaving/interleaving modes for receiving or
transmitting 4:2:2 YCrCb data.

« Configurable LCD data enable output available on Frame
Sync 3.

Universal Asynchronous Receiver/Transmitter
(UART) Ports

The processors provide three full-duplex universal asynchro-
nous receiver/transmitter (UART) ports, fully compatible with
PC standard UARTSs. Each UART port provides a simplified
UART interface to other peripherals or hosts, supporting full-
duplex, DMA supported, asynchronous transfers of serial data.
A UART port includes support for five to eight data bits as well
as no parity, even parity, or odd parity.

Optionally, an additional address bit can be transferred to inter-
rupt only addressed nodes in multidrop bus (MDB) systems. A
frame is terminated by a configurable number of stop bits.

The UART ports support automatic hardware flow control
through the clear to send (CTS) input and request to send (RTS)
output with programmable assertion first in, first out (FIFO)
levels.

To help support the Local Interconnect Network (LIN) proto-
cols, a special command causes the transmitter to queue a break
command of programmable bit length into the transmit buffer.
Similarly, the number of stop bits can be extended by a pro-
grammable interframe space.

Serial Peripheral Interface (SPI) Ports

The processors have three industry-standard SPI-compatible
ports that allow the processors to communicate with multiple
SPI-compatible devices.

The baseline SPI peripheral is a synchronous, 4-wire interface
consisting of two data pins, one device select pin, and a gated
clock pin. The two data pins allow full-duplex operation to
other SPI-compatible devices. An extra two (optional) data pins
are provided to support quad-SPI operation. Enhanced modes
of operation, such as flow control, fast mode, and dual-1/O
mode (DIOM), are also supported. DMA mode allows for trans-
ferring several words with minimal central processing unit
(CPU) interaction.

With a range of configurable options, the SPI ports provide a
glueless hardware interface with other SPI-compatible devices
in master mode, slave mode, and multimaster environments.
The SPI peripheral includes programmable baud rates, clock
phase, and clock polarity. The peripheral can operate in a multi-
master environment by interfacing with several other devices,
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Table 10. Power Domains

Power Domain Vpp Range
Allinternal logic VbD_INT
DDR3/DDR2/LPDDR Vpp_pmc
USB Vbp_uss
HADC/TMU Vbp_HADC
All other I/0 (includes SYS, JTAG, and | Vpp_gxt
ports pins)

The power dissipated by a processor is largely a function of the
clock frequency and the square of the operating voltage. For
example, reducing the clock frequency by 25% results in a 25%
reduction in dynamic power dissipation.

Target Board JTAG Emulator Connector

The Analog Devices DSP tools product line of JTAG emulators
uses the IEEE 1149.1 JTAG test access port of the processors to
monitor and control the target board processor during emula-
tion. The Analog Devices DSP tools product line of JTAG
emulators provides emulation at full processor speed, allowing
inspection and modification of memory, registers, and proces-
sor stacks. The processor JTAG interface ensures the emulator
does not affect target system loading or timing.

For information on JTAG emulator operation, see the appropri-
ate emulator hardware user’s guide at SHARC Processors
Software and Tools.

SYSTEM DEBUG

The processors include various features that allow easy system
debug. These are described in the following sections.

System Watchpoint Unit (SWU)

The system watchpoint unit (SWU) is a single module that
connects to a single system bus and provides transaction moni-
toring. One SWU is attached to the bus going to each system
slave. The SWU provides ports for all system bus address chan-
nel signals. Each SWU contains four match groups of registers
with associated hardware. These four SWU match groups
operate independently but share common event (for example,
interrupt and trigger) outputs.

Debug Access Port (DAP)

Debug access port (DAP) provides IEEE 1149.1 JTAG interface
support through the JTAG debug. The DAP provides an
optional instrumentation trace for both the core and system. It
provides a trace stream that conforms to MIPI System Trace
Protocol version 2 (STPv2).

DEVELOPMENT TOOLS

Analog Devices supports its processors with a complete line of
software and hardware development tools, including an inte-
grated development environment (CrossCore® Embedded
Studio), evaluation products, emulators, and a variety of soft-
ware add ins.
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Integrated Development Environments (IDEs)

For C/C++ software writing and editing, code generation, and
debug support, Analog Devices offers the CrossCore Embedded
Studio integrated development environment (IDE).

CrossCore Embedded Studio is based on the Eclipse framework.
Supporting most Analog Devices processor families, it is the
IDE of choice for processors, including multicore devices.

CrossCore Embedded Studio seamlessly integrates available
software add ins to support real time operating systems, file
systems, TCP/IP stacks, USB stacks, algorithmic software mod-
ules, and evaluation hardware board support packages. For
more information, visit www.analog.com/cces.

EZ-KIT Lite Evaluation Board

For processor evaluation, Analog Devices provides a wide range
of EZ-KIT Lite® evaluation boards. Including the processor and
key peripherals, the evaluation board also supports on-chip
emulation capabilities and other evaluation and development
features. Various EZ-Extenders® are also available, which are
daughter cards that deliver additional specialized functionality,
including audio and video processing. For more information
visit www.analog.com.

EZ-KIT Lite Evaluation Kits

For a cost-effective way to learn more about developing with
Analog Devices processors, Analog Devices offer a range of EZ-
KIT Lite evaluation kits. Each evaluation kit includes an EZ-KIT
Lite evaluation board, directions for downloading an evaluation
version of the available IDE(s), a USB cable, and a power supply.
The USB controller on the EZ-KIT Lite board connects to the
USB port of the user PC, enabling the chosen IDE evaluation
suite to emulate the on-board processor in circuit. This permits
users 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-KITs 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.
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ADSP-SC37x/ADSP-2157x DETAILED SIGNAL DESCRIPTIONS

Table 11 provides a detailed description of each pin.

Table 11. ADSP-SC57x/ADSP-2157x Detailed Signal Descriptions

Signal Name Direction Description

ACM_AIn] Output ADC Control Signals. Function varies by mode.

ACM_T[n] Input External Trigger n. Input for external trigger events.

C1_FLG[n] Output SHARC Core 1 Flag Pin.

C2_FLG[n] Output SHARC Core 2 Flag Pin.

CAN_RX Input Receive. Typically an external CAN transceiver RX output.

CAN_TX Output Transmit. Typically an external CAN transceiver TX input.

CNT_DG Input Count Down and Gate. Depending on the mode of operation, this input acts either as a count down
signal or a gate signal.
Count down—this input causes the GP counter to decrement.
Gate—stops the GP counter from incrementing or decrementing.

CNT_UD Input Count Up and Direction. Depending on the mode of operation, this input acts either as a count up
signal or a direction signal.
Count up—this input causes the GP counter to increment.
Direction—selects whether the GP counter is incrementing or decrementing.

CNT_ZM Input Count Zero Marker. Input that connects to the zero marker output of a rotary device or detects the
pressing of a pushbutton.

DAI_PIN[nn] InOut Pin n. The digital applications interface (DAIO) connects various peripherals to any of the DAIO_PINxx
pins. Programs make these connections using the signal routing unit (SRU).

DMC_A[nn] Output Address n. Address bus.

DMC_BAIn] Output Bank Address n. Defines which internal bank an activate, read, write or precharge command is
applied to on the dynamic memory. Bank Address n also defines which mode registers (MR, EMR,
EMR2, and/or EMR3) load during the load mode register command.

DMC_CAS Output Column Address Strobe. Defines the operation for external dynamic memory to perform in
conjunction with other DMC command signals. Connect to the CAS input of dynamic memory.

DMC_CK Output Clock. Outputs DCLK to external dynamic memory.

DMC_CK Output Clock (Complement). Complement of DMC_CK.

DMC_CKE Output Clock Enable. Active high clock enables. Connects to the CKE input of the dynamic memory.

DMC_CSIn] Output Chip Select n. Commands are recognized by the memory only when this signal is asserted.

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

DMC_LDM Output Data Mask for Lower Byte. Mask for DMC_DQO07:DMC_DQO0 write data when driven high. Sampled
on both edges of the data strobe by the dynamic memory.

DMC_LDQS InOut Data Strobe for Lower Byte. DMC_DQO07:DMC_DQO00 data strobe. Output with write data. Input with
read data. Can be single-ended or differential depending on register settings.

DMC_LDQS InOut Data Strobe for Lower Byte (Complement). Complement of DMC_LDQS. Not used in single-ended
mode.

DMC_ODT Output On Die Termination. Enables dynamic memory termination resistances when driven high (assuming
the memory is properly configured). ODT is enabled or disabled regardless of read or write commands.

DMC_RAS Output Row Address Strobe. Defines the operation for external dynamic memory to perform in conjunction
with other DMC command signals. Connect to the RAS input of dynamic memory.

DMC_RESET Output Reset (DDR3 Only).

DMC_RZQ InOut External Calibration Resistor Connection.

DMC_UDM Output Data Mask for Upper Byte. Mask for DMC_DQ15:DMC_DQO08 write data when driven high. Sampled
on both edges of the data strobe by the dynamic memory.

DMC_UDQS InOut Data Strobe for Upper Byte. DMC_DQ15:DMC_DQO08 data strobe. Output with write data. Input with

read data. Can be single-ended or differential depending on register settings.
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Table 11. ADSP-SC57x/ADSP-2157x Detailed Signal Descriptions (Continued)

Signal Name Direction Description

DMC_UDQS InOut Data Strobe for Upper Byte (Complement). Complement of DMC_UDQS. Not used in single-ended
mode.

DMC_VREF Input Voltage Reference. Connects to half of the VDD_DMC voltage. Applies to the DMCO_VREF pin.

DMC_WE Output Write Enable. Defines the operation for external dynamic memory to perform in conjunction with
other DMC command signals. Connect to the WE input of dynamic memory.

ETH_COL Input Ml Collision Detect. Collision detect input signal valid only in Mll.

ETH_CRS Input MII Carrier Sense. Asserted by the PHY when either the transmit or receive medium is not idle.
Deasserted when both are idle. This signal is not used in RMII/RGMII modes.

ETH_MDC Output Management Channel Clock. Clocks the MDC input of the PHY for RMII/RGMII.

ETH_MDIO InOut Management Channel Serial Data. Bidirectional data bus for PHY control for RMII/RGMII.

ETH_PTPAUXIN[n] Input PTP Auxiliary Trigger Input. Assert this signal to take an auxiliary snapshot of the time and store it
in the auxiliary time stamp FIFO.

ETH_PTPCLKIN[n] Input PTP Clock Input. Optional external PTP clock input.

ETH_PTPPPS[n] Output PTP Pulse Per Second Output. When the advanced time stamp feature enables, this signal is asserted
based on the PPS mode selected. Otherwise, this signal is asserted every time the seconds counter is
incremented.

ETH_RXCLK_REFCLK |InOut RXCLK (10/100/1000) or REFCLK (10/100).

ETH_RXCTL_RXDV InOut RXCTL (10/100/1000) or RXDV (10/100). In RGMII mode, RX_CTL multiplexes receive data valid and
receiver error. In RMIl mode, RXDV is carrier sense and receive data valid (CRS_DV), multiplexed
on alternating clock cycles. In MIlmode, RXDV is receive data valid (RX_DV), asserted by the PHY when
the data on ETH_RXD[n] is valid.

ETH_RXDI[n] Input Receive Data n. Receive data bus.

ETH_RXERR Input Receive Error.

ETH_TXCLK Input Reference Clock. Externally supplied Ethernet clock

ETH_TXCTL_TXEN InOut TXCTL (10/100/1000) or TXEN (10/100).

ETH_TXDIn] Output Transmit Data n. Transmit data bus.

HADC_EOC_DOUT Output End of Conversion/Serial Data Out. Transitions high for one cycle of the HADC internal clock at the
end of every conversion. Alternatively, HADC serial data out can be seen by setting the appropriate
bit in HADC_CTL.

HADC_VIN[n] Input Analog Input at Channel n. Analog voltage inputs for digital conversion.

HADC_VREFN Input Ground Reference for ADC. Connect to an external voltage reference that meets data sheet
specifications.

HADC_VREFP Input External Reference for ADC. Connect to an external voltage reference that meets data sheet
specifications.

JTG_TCK Input JTAG Clock. JTAG test access port clock.

JTG_TDI Input JTAG Serial Data In. JTAG test access port data input.

JTG_TDO Output JTAG Serial Data Out. JTAG test access port data output.

JTG_TMS Input JTAG Mode Select. JTAG test access port mode select.

JTG_TRST Input JTAG Reset. JTAG test access port reset.

LP_ACK InOut Acknowledge. Provides handshaking. When thelink port is configured as a receiver, ACKis an output.
When the link port is configured as a transmitter, ACK is an input.

LP_CLK InOut Clock. When the link port is configured as a receiver, CLK is an input. When the link port is configured
as a transmitter, CLK is an output.

LP_DIn] InOut Data n. Data bus. Input when receiving, output when transmitting.

MLB_CLK InOut Single Ended Clock.

MLB_CLKN InOut Differential Clock (-).

MLB_CLKOUT InOut Single Ended Clock Out.

MLB_CLKP InOut Differential Clock (+).

MLB_DAT InOut Single Ended Data.
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Table 11. ADSP-SC57x/ADSP-2157x Detailed Signal Descriptions (Continued)

Signal Name Direction Description

MLB_DATN InOut Differential Data (-).

MLB_DATP InOut Differential Data (+).

MLB_SIG InOut Single Ended Signal.

MLB_SIGN InOut Differential Signal (-).

MLB_SIGP InOut Differential Signal (+).

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 receive responses from the connected device.

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

MSLINT Input eSDIO Interrupt Input. Used only for eSDIO. Connects to an eSDIO card interrupt output. Aninterrupt
can be sampled even when the MSI clock to the card is switched off.

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

PPI_DI[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-
SC57x/ADSP-2157x 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-
SC57x/ADSP-2157x 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-
SC57x/ADSP-2157x SHARC+ Processor Hardware Reference for more details.

P_[nn] InOut Position n. General-purpose input/output. See the GP Ports chapter of the ADSP-SC57x/ADSP-2157x
SHARC+ Processor Hardware Reference for more details.

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 SPl when there are multiple

masters.

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

SPT_ADO 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/0. 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 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 or sampled with respect to this clock. This signal
can be either internally or externally generated.

SPT_BDO InOut Channel B Data 0. Primary bidirectional data I/0. This signal can be configured as an output to

transmit serial data or as an input to receive serial data.
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Table 12. ADSP-SC57x/ADSP-2157x 400-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name Description Port Pin Name
DAIO_PIN16 DAIOPin 16 Not Muxed DAIO_PIN16
DAIO_PIN17 DAIO Pin 17 Not Muxed DAIO_PIN17
DAIO_PIN18 DAIO Pin 18 Not Muxed DAIO_PIN18
DAIO_PIN19 DAIO Pin 19 Not Muxed DAIO_PIN19
DAIO_PIN20 DAIO Pin 20 Not Muxed DAIO_PIN20
DMCO0_A00 DMCO Address 0 Not Muxed DMCO_A00
DMCO0_A01 DMCO Address 1 Not Muxed DMCO_A01
DMCO0_A02 DMCO Address 2 Not Muxed DMCO0_A02
DMCO_A03 DMCO Address 3 Not Muxed DMCO0_A03
DMCO_A04 DMCO Address 4 Not Muxed DMCO0_A04
DMCO_A05 DMCO Address 5 Not Muxed DMCO_A05
DMCO_A06 DMCO Address 6 Not Muxed DMCO0_A06
DMCO_A07 DMCO Address 7 Not Muxed DMCO_A07
DMCO_A08 DMCO Address 8 Not Muxed DMCO_A08
DMCO_A09 DMCO Address 9 Not Muxed DMCO0_A09
DMCO_A10 DMCO Address 10 Not Muxed DMCO_A10
DMCO_A11 DMCO Address 11 Not Muxed DMCO_A11
DMCO0_A12 DMCO0 Address 12 Not Muxed DMCO_A12
DMCO0_A13 DMCO Address 13 Not Muxed DMCO_A13
DMCO0_A14 DMCO Address 14 Not Muxed DMCO_A14
DMCO0_A15 DMCO Address 15 Not Muxed DMCO0_A15
DMCO0_BAO DMCO0 Bank Address Input 0 Not Muxed DMCO_BAO
DMCO_BA1 DMCO0 Bank Address Input 1 Not Muxed DMCO0_BA1
DMCO0_BA2 DMCO0 Bank Address Input 2 Not Muxed DMCO_BA2
DMCO0_CAS DMCO Column Address Strobe Not Muxed DMCO_CAS
DMCO0_CK DMCO Clock Not Muxed DMCO0_CK
DMCO0_CK DMCO Clock (complement) Not Muxed DMCO0_CK
DMCO_CKE DMCO Clock enable Not Muxed DMCO_CKE
DMCO0_CS0 DMCO Chip Select 0 Not Muxed DMC0_CS0
DMCO0_DQO00 DMCO Data 0 Not Muxed DMCO0_DQO00
DMCO0_DQO1 DMCO Data 1 Not Muxed DMCO0_DQO1
DMCO0_DQo02 DMCO Data 2 Not Muxed DMC0_DQO02
DMC0_DQo03 DMCO Data 3 Not Muxed DMCO0_DQo3
DMC0_DQo04 DMCO Data 4 Not Muxed DMCO0_DQo4
DMCO0_DQo5 DMCO Data 5 Not Muxed DMCO0_DQO05
DMCO0_DQO06 DMCO Data 6 Not Muxed DMCO0_DQO06
DMCO0_DQO07 DMCO Data 7 Not Muxed DMCO0_DQo07
DMCO0_DQO08 DMCO Data 8 Not Muxed DMCO0_DQO08
DMCO0_DQ09 DMCO Data 9 Not Muxed DMCO0_DQ09
DMCO0_DQ10 DMCO Data 10 Not Muxed DMCO0_DQ10
DMCO0_DQ11 DMCO Data 11 Not Muxed DMCO0_DQ11
DMCO0_DQ12 DMCO Data 12 Not Muxed DMCO0_DQ12
DMC0_DQ13 DMCO Data 13 Not Muxed DMCO0_DQ13
DMCO0_DQ14 DMCO Data 14 Not Muxed DMCO0_DQ14
DMCO0_DQ15 DMCO Data 15 Not Muxed DMCO0_DQ15
DMCO_LDM DMCO Data Mask for Lower Byte Not Muxed DMCO_LDM
DMCO_LDQS DMCO Data Strobe for Lower Byte Not Muxed DMCO_LDQS
DMCO0_LDQS DMCO Data Strobe for Lower Byte (complement) Not Muxed DMCO0_LDQS
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Table 12. ADSP-SC57x/ADSP-2157x 400-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name Description Port Pin Name
DMCO0_ODT DMCO On die termination Not Muxed DMCO0_ODT
DMCO_RAS DMCO Row Address Strobe Not Muxed DMCO_RAS
DMCO_RESET DMCO Reset (DDR3 only) Not Muxed DMCO_RESET
DMCO0_RzQ DMCO External calibration resistor connection Not Muxed DMCO0_RZQ
DMCO0_UDM DMCO Data Mask for Upper Byte Not Muxed DMCO0_UDM
DMC0_UDQS DMCO Data Strobe for Upper Byte Not Muxed DMCO0_UDQS
DMCO0_UDQS DMCO Data Strobe for Upper Byte (complement) Not Muxed DMC0_UDQS
DMCO_VREF DMCO Voltage Reference Not Muxed DMCO_VREF
DMCO_WE DMCO Write Enable Not Muxed DMCO_WE
ETHO_COL EMACO MII Collision detect C PC_06
ETHO_CRS EMACO Carrier Sense/RMI| Receive Data Valid B PB_01
ETHO_MDC EMACO Management Channel Clock A PA_11
ETHO_MDIO EMACO Management Channel Serial Data A PA_10
ETHO_PTPAUXINO EMACO PTP Auxiliary Trigger Input 0 D PD_14
ETHO_PTPAUXIN1 EMACO PTP Auxiliary Trigger Input 1 D PD_15
ETHO_PTPAUXIN2 EMACO PTP Auxiliary Trigger Input 2 F PF_06
ETHO_PTPAUXIN3 EMACO PTP Auxiliary Trigger Input 3 F PF_07
ETHO_PTPCLKINO EMACO PTP Clock Input 0 F PF_05
ETHO_PTPPPSO EMACO PTP Pulse Per Second Output 0 A PA_09
ETHO_PTPPPS1 EMACO PTP Pulse Per Second Output 1 D PD_08
ETHO_PTPPPS2 EMACO PTP Pulse Per Second Output 2 E PE_00
ETHO_PTPPPS3 EMACO PTP Pulse Per Second Output 3 E PE_01
ETHO_RXCLK_REFCLK EMACO RXCLK (10/100/1000) or REFCLK (10/100) B PB_00
ETHO_RXCTL_RXDV EMACO RXCTL (10/100/1000) or CRS (10/100) B PB_01
ETHO_RXDO EMACO Receive Data 0 A PA_13
ETHO_RXD1 EMACO Receive Data 1 A PA_12
ETHO_RXD2 EMACO Receive Data 2 A PA_14
ETHO_RXD3 EMACO Receive Data 3 A PA_15
ETHO_RXERR EMACO Receive Error B PB_03
ETHO_TXCLK EMACO Transmit Clock B PB_04
ETHO_TXCTL_TXEN EMACO TXCTL (10/100/1000) or TXEN (10/100) B PB_09
ETHO_TXDO EMACO Transmit Data 0 B PB_07
ETHO_TXD1 EMACO Transmit Data 1 B PB_08
ETHO_TXD2 EMACO Transmit Data 2 B PB_06
ETHO_TXD3 EMACO Transmit Data 3 B PB_05
HADCO_EOC_DOUT HADCO End of Conversion/Serial Data Out D PD_09
HADCO_VINO HADCO Analog Input at channel 0 Not Muxed HADCO_VINO
HADCO_VIN1 HADCO Analog Input at channel 1 Not Muxed HADCO_VIN1
HADCO_VIN2 HADCO Analog Input at channel 2 Not Muxed HADCO_VIN2
HADCO_VIN3 HADCO Analog Input at channel 3 Not Muxed HADCO_VIN3
HADCO_VIN4 HADCO Analog Input at channel 4 Not Muxed HADCO_VIN4
HADCO_VIN5 HADCO Analog Input at channel 5 Not Muxed HADCO_VIN5
HADCO_VIN6 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 JTAG Clock Not Muxed JTG_TCK
JTG_TDI JTAG Serial Data In Not Muxed JTG_TDI

Rev.B | Page300f142 | June2018



http://www.analog.com/adsp-sc571?doc=ADSP-SC570-571-572-573-ADSP-21571-573.pdf
http://www.analog.com/adsp-sc572?doc=ADSP-SC570-571-572-573-ADSP-21571-573.pdf
http://www.analog.com/adsp-sc573?doc=ADSP-SC570-571-572-573-ADSP-21571-573.pdf
http://www.analog.com/adsp-21571?doc=ADSP-SC570-571-572-573-ADSP-21571-573.pdf
http://www.analog.com/adsp-21573?doc=ADSP-SC570-571-572-573-ADSP-21571-573.pdf
http://www.analog.com/adsp-sc570?doc=ADSP-SC570-571-572-573-ADSP-21571-573.pdf

ADSP-SCa70/SCa71/SCa72/SC313/ADSP-21371/21313

Table 12. ADSP-SC57x/ADSP-2157x 400-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name Description Port Pin Name
SPI2_SEL2 SPI2 Slave Select Output 2 F PF_10
SPI2_SEL3 SPI2 Slave Select Output 3 C PC_00
SPI2_SEL4 SPI2 Slave Select Output 4 D PD_08
SPI2_SEL5 SPI2 Slave Select Output 5 A PA_15
SPI2_SEL6 SPI2 Slave Select Output n A PA_10
SPI2_SEL7 SPI2 Slave Select Output n B PB_07
SPI2_SS SPI2 Slave Select Input B PB_15
SYS_BMODEO Boot Mode Control n Not Muxed SYS_BMODEO
SYS_BMODET1 Boot Mode Control n Not Muxed SYS_BMODE1
SYS_BMODE?2 Boot Mode Control n Not Muxed SYS_BMODE2
SYS_CLKINO Clock/Crystal Input Not Muxed SYS_CLKINO
SYS_CLKIN1 Clock/Crystal Input Not Muxed SYS_CLKIN1
SYS_CLKOUT Processor Clock Output Not Muxed SYS_CLKOUT
SYS_FAULT Active-High Fault Output Not Muxed SYS_FAULT
SYS_FAULT Active-Low Fault Output Not Muxed SYS_FAULT
SYS_HWRST Processor Hardware Reset Control Not Muxed SYS_HWRST
SYS_RESOUT Reset Output Not Muxed SYS_RESOUT
SYS_XTALO Crystal Output Not Muxed SYS_XTALO
SYS_XTAL1 Crystal Output Not Muxed SYS_XTAL1
TMO_ACIO TIMERO Alternate Capture Input 0 F PF_09
TMO_ACI1 TIMERO Alternate Capture Input 1 F PF_11
TMO_ACI2 TIMERO Alternate Capture Input 2 C PC_12
TMO_ACI3 TIMERO Alternate Capture Input 3 C PC_14
TMO_ACI4 TIMERO Alternate Capture Input 4 C PC_13
TMO_ACI5 TIMERO Alternate Capture Input 5 Not Applicable | DAIO_PINO4'
TMO_ACI6 TIMERO Alternate Capture Input 6 Not Applicable | DAIO_PIN19'
TMO_ACI7 TIMERO Alternate Capture Input 7 Not Applicable |CNTO_TO
TMO_ACLKO TIMERO Alternate Clock 0 Not Applicable |SYS_CLKIN1
TMO_ACLK1 TIMERO Alternate Clock 1 F PF_06
TMO_ACLK2 TIMERO Alternate Clock 2 C PC_01
TMO_ACLK3 TIMERO Alternate Clock 3 D PD_09
TMO_ACLK4 TIMERO Alternate Clock 4 E PE_02
TMO_ACLK5 TIMERO Alternate Clock 5 Not Applicable | DAIO_PINO3'
TMO_ACLK6 TIMERO Alternate Clock 6 Not Applicable | DAIO_PIN20'
TMO_ACLK?7 TIMERO Alternate Clock 7 Not Applicable | SYS_CLKINO
TMO_CLK TIMERO Clock C PC_03
TMO_TMRO TIMERO Timer 0 E PE_12
TMO_TMR1 TIMERO Timer 1 F PF_05
TMO_TMR2 TIMERO Timer 2 F PF_07
TMO_TMR3 TIMERO Timer 3 B PB_01
TMO_TMR4 TIMERO Timer 4 B PB_03
TMO_TMR5 TIMERO Timer 5 C PC_15
TMO_TMR6 TIMERO Timer 6 E PE_14
TMO_TMR?7 TIMERO Timer 7 D PD_07
TRACEO_CLK TRACEO Trace Clock F PF_06
TRACEO_DO00 TRACEOQ Trace Data 0 F PF_00
TRACEO0_DO1 TRACEO Trace Data 1 F PF_01
TRACEO_DO02 TRACEO Trace Data 2 F PF_02
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ADSP-SC37x/ADSP-2157x DESIGNER QUICK REFERENCE

Table 25 provides a quick reference summary of pin related o The reset drive column specifies the active drive on the sig-
information for circuit board design. The columns in this table nal when the processor is in the reset state.
provide the following information: o The power domain column specifies the power supply
o The signal name column includes the signal name for every domain in which the signal resides.
pin e}nd the GPIO multiplexed pin function, where o The description and notes column identifies any special
applicable. requirements or characteristics for a signal. These recom-
« The type column identifies the I/O type or supply type of mendations apply whether or not the hardware block
the pin. The abbreviations used in this column are analog associated with the signal is featured on the product. If no
(), supply (s), ground (g) and Input, Output, and InOut. special requirements are listed, the signal can be left uncon-

nected if it is not used. For multiplexed GPIO pins, this

o The driver type column identifies the driver type used b
P P Y column identifies the functions available on the pin.

the corresponding pin. The driver types are defined in the
Output Drive Currents section of this data sheet.

o The internal termination column specifies the termination
present after the processor is powered up (both during
reset and after reset).

Table 25. ADSP-SC57x/ADSP-2157x Designer Quick Reference

Signal Name Type |Driver Type | Internal Termination |Reset Drive | Power Domain | Description and Notes
DAIO_PINO1 InOut |A Programmable PuIIUp1 none VDD_EXT Desc: DAIO Pin 1
Notes: See note?
DAIO_PINO2 InOut  |A Programmable PullUp' | none VDD_EXT Desc: DAIO Pin 2
Notes: See note?
DAIO_PINO3 InOut | A Programmable PullUp' | none VDD_EXT Desc: DAIO Pin 3
Notes: See note?
DAIO_PINO4 InOut  |A Programmable PullUp' | none VDD_EXT Desc: DAIO Pin 4
Notes: See note?
DAIO_PINO5 InOut | A Programmable PullUp' | none VDD_EXT Desc: DAIO Pin 5
Notes: See note?
DAIO_PINO6 InOut | A Programmable PullUp' | none VDD_EXT Desc: DAIO Pin 6
Notes: See note?
DAIO_PINO7 InOut | A Programmable PuIIUp1 none VDD_EXT Desc: DAIO Pin 7
Notes: See note?
DAIO_PINO8 InOut | A Programmable PuIIUp1 none VDD_EXT Desc: DAIO Pin 8
Notes: See note?
DAIO_PINO9 InOut |A Programmable PuIIUp1 none VDD_EXT Desc: DAIO Pin 9
Notes: See note?
DAIO_PIN10 InOut A Programmable PullUp' | none VDD_EXT Desc: DAIO Pin 10
Notes: See note?
DAIO_PINT1 InOut | A Programmable PuIIUp1 none VDD_EXT Desc: DAIO Pin 11
Notes: See note?
DAIO_PIN12 InOut  |A Programmable PullUp' | none VDD_EXT Desc: DAIO Pin 12
Notes: See note?
DAIO_PIN13 InOut  |A Programmable PullUp' | none VDD_EXT Desc: DAIO Pin 13
Notes: See note?
DAIO_PIN14 InOut | A Programmable PullUp' | none VDD_EXT Desc: DAIO Pin 14
Notes: See note?
DAIO_PIN15 InOut | A Programmable PullUp' | none VDD_EXT Desc: DAIO Pin 15
Notes: See note?
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Table 25. ADSP-SC57x/ADSP-2157x Designer Quick Reference (Continued)

Signal Name

Type

Driver Type

Internal Termination

Reset Drive

Power Domain

Description and Notes

DMCO0_LDQS

DMC0_ODT
DMCO_RAS
DMCO_RESET

DMCO_RZQ

DMCO0_UDM

DMCO0_UDQS

DMCO0_UDQS

DMCO_VREF
DMCO_WE
GND

HADCO_VINO

HADCO_VIN1

HADCO_VIN2

HADCO_VIN3

HADCO_VIN4

HADCO_VIN5

HADCO_VIN6

InOut

Output

Output

Output

Output

InOut

InOut

Output

C

C

C

NA

NA

NA

NA

NA

NA

NA

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_DMC

VDD_DMC

VDD_DMC

VDD_DMC

VDD_DMC

VDD_DMC

VDD_DMC

VDD_DMC

VDD_DMC

VDD_DMC

VDD_HADC

VDD_HADC

VDD_HADC

VDD_HADC

VDD_HADC

VDD_HADC

VDD_HADC

Desc: DMCO Data Strobe for Lower Byte
(complement)

Notes: No notes

Desc: DMCO On-die termination

Notes: No notes

Desc: DMCO Row Address Strobe
Notes: No notes

Desc: DMCO Reset (DDR3 only)

Notes: No notes

Desc: DMCO External calibration resistor
connection

Notes: Applicable for DDR2 and DDR3
only. Pull down using a 34 Ohm resistor.
Desc: DMCO Data Mask for Upper Byte
Notes: No notes

Desc: DMCO Data Strobe for Upper Byte
Notes: External weak pull-down
required in LPDDR mode

Desc: DMCO Data Strobe for Upper Byte
(complement)

Notes: No notes

Desc: DMCO Voltage Reference

Notes: No notes

Desc: DMCO Write Enable

Notes: No notes

Desc: Ground

Notes: No notes

Desc: HADCO Analog Input at channel 0
Notes: Connect to GND through a
resistor if not used*

Desc: HADCO Analog Input at channel 1
Notes: Connect to GND through a
resistor if not used*

Desc: HADCO Analog Input at channel 2
Notes: Connect to GND through a
resistor if not used*

Desc: HADCO Analog Input at channel 3
Notes: Connect to GND through a
resistor if not used*

Desc: HADCO Analog Input at channel 4
Notes: Connect to GND through a
resistor if not used*

Desc: HADCO Analog Input at channel 5
Notes: Connect to GND through a
resistor if not used*

Desc: HADCO Analog Input at channel 6
Notes: Connect to GND through a
resistor if not used*
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Parameter Conditions Min Nominal Max Unit

AUTOMOTIVE USE ONLY

T) Junction Temperature 400-Ball CSP_BGA | Tampient = -40°C to +105°C | -40 +130° °C
(Automotive Grade) CCLK < 450 MHz

T) Junction Temperature 176-Lead LQFP-EP | Tampient = -40°C to +105°C | —-40 +125° °C
(Automotive Grade) CCLK < 450 MHz

T) Junction Temperature 400-Ball CSP_BGA | Tampient = —40°C to +105°C | -40 +133° °C
(Automotive Grade) CCLK < 500 MHz

T Junction Temperature 176-Lead LQFP-EP | Tamgient = —40°C to +105°C | -40 +130° °C
(Automotive Grade) CCLK < 500 MHz

! Applies to DDR2/DDR3/LPDDR signals.

2If not used, Vpp_use must be connected to 3.3 V.

3V ADC_VREF must always be less than Vpp_yapc.

4 Parameter value applies to all input and bidirectional pins except the TWI, DMC, USB, and MLB pins.

5 Parameter applies to TW1 signals.

STWI signals are pulled up to Vpystwi. See Table 26.

" This parameter applies to all DMCO signals in DDR2/DDR3 mode. Vrgr is the voltage applied to the Vrgr pmc pin, nominally Vpp pmc/2.

8This parameter applies to DMCO signals in LPDDR mode.
® Automotive application use profile only. Not supported for nonautomotive use. Contact Analog Devices for more information.

Table 26. TWI_VSEL Selections and Vpp_gxT/VBUSTWI

VBusTwi
TWI_VSEL Selections |Vpp ext Nominal Min Nominal Max Unit
TWI000' 3.30 3.13 3.30 3.47 \Y
TWI100 3.30 4.75 5.00 5.25 \Y

lDesigns must comply with the Vpp_gxt and Vgystwi voltages specified for the default TWI_DT setting for correct JTAG boundary scan operation during reset.
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Table 28. PLL Operating Conditions

Parameter Min Max Unit

fpLLcLk PLL Clock Frequency 200 1000 MHz

CSEL
(1-31)

\

— CCLK

o | SOSEL
a-7

— SCLKO

SYSSEL | SYSCLK __
(1-31) >

SYS_CLKIN PLLCLK
o o]

S1SEL
o | DSEL
- (1-31) — DCLK
OSEL
> (1-127) — OUTCLK

Figure 7. Clock Relationships and Divider Values
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Table 64. SPI2 Port—Master Timing1

Parameter Min Max Unit
Timing Requirements
tsspiDM Data Input Valid to SPIx_CLK Edge (Data Input Setup) 2.7 ns
tHsPIDM SPIx_CLK Sampling Edge to Data Input Invalid 0.75 ns
Switching Characteristics
tspscim SPIx_SEL low to First SPI_CLK Edge for CPHA = 12 tspICLKPROG — 5 ns
SPIx_SEL low to First SPI_CLK Edge for CPHA = 0? 1.5 X tspicLkPROG — 5 ns
tSpICHM SPIx_CLK High Period?® 0.5 X tspicLkprOG — 1.5 ns
tspicLm SPIx_CLK Low Period? 0.5 X tspicLkprOG — 1.5 ns
tspicLk SPIx_CLK Period? tspicLkPROG — 1.5 ns
tHDSM Last SPIx_CLK Edge to SPIx_SEL High for CPHA = 12 1.5 X tspicLKPROG — 5 ns
Last SPIx_CLK Edge to SPIx_SEL High for CPHA = 0? tspicLKPROG — 5 ns
tspITDM Sequential Transfer Delayz' 4 tspicLkPrOG — 1.5 ns
tpDSPIDM SPIx_CLK Edge to Data Out Valid (Data Out Delay) 3.17 ns
tHDSPIDM SPIx_CLK Edge to Data Out Invalid (Data Out Hold) -24 ns
! All specifications apply to SPI2 only.
%Specification assumes the LEADX and LAGX bits in the SPI_DLY register are 1.
3See Table 27 for details on the minimum period that may be programmed for tspiciKPROG-
* Applies to sequential mode with STOP > 1.
SPIx_SEL
(OUTPUT) y)
tspscim tspicLm tspichm ¢ 4 t
i > > > [<—— tspic,k ——<—thpsm SPITDM
SPIx_CLK
(OUTPUT)
tHpspiom
.
DATA OUTPUTS
(SPIx_MOSI)
CPHA =1 tsspiom
tuspiom

DATA INPUTS
(SPIx_MISO)

tupspiom
.

DATA OUTPUTS
(SPIx_MOSI)

t
CPHA =0 HSPIDM

X
\ N @,
X

tsspiom

topspiom

DATA INPUTS
(SPIx_MISO)

Figure 36. SPI Port—Master Timing
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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 DALI pins (via pin buffers), there is no timing data available. All timing parameters and switching characteristics apply to
external DAI pins (DAIO_PINX).

Table 71. PCG (Direct Pin Routing)

Parameter Min Max Unit

Timing Requirements

tpcaip Input Clock Period tsck X 2 ns

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

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

Switching Characteristics

tppcGlo PCGOutputClockand Frame Sync Active Edge Delay| 2.5 135 ns
After PCG Input Clock

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

tDTRIGFS1 PCG Frame Sync Delay After PCG Trigger 2.5+ ((2.5 + D - PH) X tpcgip) 13.5+ ((2.5 + D - PH) X tpcgip) | ns

tPCGOWZ Output Clock Period 2 X tpcgp— 1 ns

D = FSxDIV, PH = FSxPHASE. For more information, see the ADSP-SC57x/ADSP-2157x SHARC+ Processor Hardware Reference.
2Normal mode of operation.

tstric <> thTrRIG

)

«

DAIO_PIN20-1 “

PCG_TRIGx_| (s
DAIO_PIN20-1
PCG_EXTx_I

(CLKIN)
torcaio tecap
DAI0_PIN20-1 N
PCG_CLKx_O (s
toriGeLK - topcaio trccow
DAIO_PIN20-1 "
PCG_FSx_O «
——toTRIGFS

Figure 43. PCG (Direct Pin Routing)
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General-Purpose 10 Port Timing
Table 72 and Figure 44 describe I/O timing, related to the general-purpose ports (PORT).

Table 72. General-Purpose Port Timing

Parameter Min Max Unit
Timing Requirement
twrl General-Purpose Port Pin Input Pulse Width 2 Xtscko— 1.5 ns

twri

GPIO INPUT

Figure 44. General-Purpose Port Timing

General-Purpose I/0 Timer Cycle Timing

Table 73, Table 74, and Figure 45 describe timer expired operations related to the general-purpose timer (TIMER). The input signal is
asynchronous in Width Capture Mode and External Clock Mode and has an absolute maximum input frequency of fscyx/4 MHz. The
Width Value value is the timer period assigned in the TMx_TMRn_WIDTH register and can range from 1 to 2°* - 1. When externally

generated, the TMx_CLK clock is called fprcLKEXT:

_ 1
tTMRCLKEXT - f
TMRCLKEXT

Table 73. Timer Cycle Timing—Internal Mode

Parameter Min Max Unit
Timing Requirements
twi Timer Pulse Width Input Low (Measured In SCLK Cycles)' |2 x tscik ns
twH Timer Pulse Width Input High (Measured In SCLK Cycles)' |2 x tscik ns
Switching Characteristic
thtO Timer Pulse Width Output (Measured In SCLK Cycles)? tsclk X WIDTH - 1.5 tscik X WIDTH + 1.5 ns
'The minimum pulse width applies for timer signals in width capture and external clock modes.
2WIDTH refers to the value in the TMRx_WIDTH register (it can vary from 2 to 232_1).
Table 74. Timer Cycle Timing—External Mode
Parameter Min Max Unit
Timing Requirements
twi Timer Pulse Width Input Low (Measured In EXT_CLK Cycles)1 2 X texT LK ns
twH Timer Pulse Width Input High (Measured In EXT_CLK Cycles)1 2 X texT LK ns
tEXT CLK Timer External Clock Period? tTMRCLKEXT ns
Switching Characteristic
tHTO Timer Pulse Width Output (Measured In EXT_CLK Cycles)3 texT clk X WIDTH - 1.5 text_ ck X WIDTH + 1.5 ns

'"The minimum pulse width applies for timer signals in width capture and external clock modes.
2This specification indicates the minimum instantaneous width or period that can be tolerated due to duty cycle variation or jitter on the external TMR_CLK. For the external

TMR_CLK maximum frequency, see the frmrerkexT specification in Table 27.
3WIDTH refers to the value in the TMRx_WIDTH register (it can vary from 1 to 2*2 - 1).
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TMR OUTPUT
tuto
TMR INPUT

twh, twe

Figure 45. Timer Cycle Timing

DAIO Pin to DAIO Pin Direct Routing

Table 75 and Figure 46 describe I/O timing related to the DAI for direct pin connections only (for example, DAIO_PBO01_I to
DAIO_PB02_O).

Table 75. DAI Pin to DAI Pin Routing

Parameter Min Max Unit
Switching Characteristic
torio Delay DAI Pin Input Valid to DAl Output Valid 1.5 12 ns
DAIO_Pn
topio
DAIO_Pm

Figure 46. DAI Pin to DAI Pin Direct Routing

Up/Down Counter/Rotary Encoder Timing
Table 76 and Figure 47 describe timing, related to the general-purpose counter (CNT).

Table 76. Up/Down Counter/Rotary Encoder Timing

Parameter Min Max Unit
Timing Requirement
tWCOUNT Up/Down Counter/Rotary Encoder Input Pulse Width 2 X tsciko ns
CNTO_UD
CNT0_DG
CNTO_ZM
twcount

Figure 47. Up/Down Counter/Rotary Encoder Timing
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Table 83. 10/100/1000 EMAC Timing—RMII and RGMII Station Management

Parameter’ Min Max Unit
Timing Requirements

tMDIOS ETHO_MDIO Input Valid to ETHO_MDC Rising Edge (Setup) 12.6 ns
tMDCIH ETHO_MDC Rising Edge to ETHO_MDIO Input Invalid (Hold) 0 ns
Switching Characteristics

tmMpcov ETHO_MDC Falling Edge to ETHO_MDIO Output Valid tscLko + 2 ns
tMDCoH ETHO_MDC Falling Edge to ETHO_MDIO Output Invalid (Hold) tsciko —2.9 ns

'ETHO_MDC/ETHO_MDIO is a 2-wire serial bidirectional port for controlling one or more external PHYs. ETHO_MDC is an output clock with a minimum period that is

programmable as a multiple of the system clock SCLK0. ETHO_MDIO is a bidirectional data line.

ETHO_MDC
(OUTPUT)

tvpcon

.

ETHO_MDIO
(0UTPUT)

|<— tmpcov

ETHO_MDIO X
(INPUT)

X

twpios

tMDCIH

Figure 53. 10/100/1000 Ethernet MAC Controller Timing—RMII and RGMII Station Management
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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 90. S/PDIF Receiver Internal Digital PLL Mode Timing

Parameter Min Max Unit

Switching Characteristics

tDFs| Frame Sync Delay After Serial Clock 5 ns

tHOFs! Frame Sync Hold After Serial Clock -2 ns

topT Transmit Data Delay After Serial Clock 5 ns

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

DAIO_PIN20-1
(SCLK)

le—— tpps) —»

< thorsi

DAIO0_PIN20-1
(FS)

le—— tppT ——
le— tupm
DAIO_PIN20-1
(DATA CHANNEL A/B)

Figure 59. S/PDIF Receiver Internal Digital PLL Mode Timing
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ADSP-SC57x/ADSP-2157x 400-BALL BGA BALL ASSIGNMENTS (ALPHABETICAL BY PIN NAME)

Pin Name BallNo. Pin Name BallNo. Pin Name BallNo. Pin Name Ball No.
DAIO_PINO1 D19 DMC0_DQ02 W14 GND G11 GND Mo06
DAIO_PINO2 F19 DMC0_DQO03 w13 GND G12 GND Mo7
DAIO_PINO3 E20 DMC0_DQ04 W12 GND G13 GND Mo8
DAIO_PINO4 D20 DMC0_DQO05 W11 GND G14 GND M09
DAIO_PINO5 H18 DMC0_DQO06 Y11 GND G15 GND M10
DAIO_PINO6 F20 DMC0_DQ07 Y10 GND Ho6 GND M11
DAIO_PINO7 E19 DMC0_DQO08 Y05 GND Ho7 GND M12
DAIO_PINO8 G18 DMC0_DQ09 W05 GND HO8 GND M13
DAIO_PINO9 G20 DMC0_DQ10 Y04 GND HO09 GND M14
DAIO_PIN10 G19 DMCO0_DQ11 Wo4 GND H10 GND M15
DAIO_PIN11 H20 DMC0_DQ12 wo3 GND H11 GND NO6
DAIO_PIN12 )18 DMC0_DQ13 V02 GND H12 GND NO7
DAIO_PIN13 J19 DMC0_DQ14 uo2 GND H13 GND NO8
DAIO_PIN14 H19 DMC0_DQ15 uo1 GND H14 GND NO9
DAIO_PIN15 K18 DMCO_LDM Y07 GND H15 GND N10
DAIO_PIN16 J20 DMCO_LDQS Y12 GND Jo6 GND N11
DAIO_PIN17 L18 DMCO_LDQS Y13 GND Jo7 GND N12
DAIO_PIN18 K20 DMCO_ODT W16 GND Jos GND N13
DAIO_PIN19 K19 DMCO_RAS V16 GND J09 GND N14
DAIO_PIN20 L20 DMCO_RESET T20 GND J10 GND N15
DMCO_A00 u20 DMCO_RZQ P02 GND Jn GND N20
DMCO_A01 T19 DMCO_UDM Y06 GND )12 GND P07
DMCO_A02 T18 DMC0_UDQS Y03 GND )13 GND P14
DMCO_A03 u19 DMC0_UDQS Y02 GND )14 GND RO6
DMCO_A04 V19 DMCO_VREF PO1 GND )15 GND R15
DMCO0_A05 V20 DMCO_WE u16 GND K06 GND T05
DMCO_A06 u18 GND AO1 GND Ko7 GND T16
DMCO_A07 W20 GND A09 GND Kos GND uo4
DMCO_A08 w17 GND A12 GND K09 GND u17
DMCO_A09 P03 GND A15 GND K10 GND V03
DMCO_A10 P04 GND A20 GND K11 GND V18
DMCO_AT11 NO1 GND BO2 GND K12 GND W02
DMCO_A12 NO3 GND B19 GND K13 GND w19
DMCO_A13 NO02 GND Co3 GND K14 GND Y01
DMCO_A14 MO1 GND c18 GND K15 GND Y20
DMCO_A15 M02 GND D04 GND LO6 HADCO_VINO P18
DMCO_BAO R18 GND D17 GND LO7 HADCO_VIN1 P17
DMCO_BA1 V17 GND E05 GND LO8 HADCO_VIN2 R19
DMCO_BA2 u1s GND E16 GND LO9 HADCO_VIN3 N19
DMCO0_CAS V15 GND FO6 GND L10 HADCO_VIN4 N18
DMCO_CK Y08 GND F15 GND L11 HADCO_VIN5 M19
DMCO_CKE Y16 GND G06 GND L12 HADCO_VING M20
DMCO_CK Y09 GND G07 GND L13 HADCO_VIN7 M18
DMCO0_CS0 Y17 GND G08 GND L14 HADCO_VREFN P20
DMCO0_DQO00 Y15 GND G09 GND L15 HADCO_VREFP P19
DMC0_DQO1 Y14 GND G10 GND L19 JTG_TCK E14
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