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The system configuration is flexible, but a typical configuration
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.

The memory map in Table 4 gives the L1 memory address space
and shows multiple L1 memory blocks offering a configurable
mix of SRAM and cache.

L1 Master and Slave Ports

Each SHARC+ core has two master ports and two slave ports to
and from the system fabric. One master port fetches instruc-
tions. The second master port drives data to the system world.
Slave port 1 together with slave port 2 (MDMA) run conflict
free access to the individual memory blocks. For the slave port
address, refer to the L1 memory address map in Table 4.

L1 On-Chip Memory Bandwidth

The internal memory architecture allows programs to have four
accesses at the same time to any of the four blocks, assuming no
block conflicts. The total bandwidth is realized using both the
DMD and PMD buses (2 x 64-bits CCLK speed and 2 x 32-bit
SYSCLK speed).

Instruction and Data Cache

The ADSP-SC57x/ADSP-2157x processors also include a
traditional instruction cache (I-cache) and two data caches
(D-cache) (PM/DM caches) with parity support for all caches.
These caches support one instruction access and two data
accesses over the DM and PM buses, per CCLK cycle. The cache
controllers automatically manage the configured L1 memory.
The system can configure part of the L1 memory for automatic
management by the cache controllers. The sizes of these caches
are independently configurable from 0 kB to a maximum of
128 kB each. The memory not managed by the cache controllers
is directly addressable by the processors. The controllers ensure
the data coherence between the two data caches. The caches
provide user-controllable features such as full and partial lock-
ing, range bound invalidation, and flushing.

System Event Controller (SEC) Input

The output of the system event controller (SEC) controller is
forwarded to the core event controller (CEC) to respond
directly to all unmasked system-based interrupts. The SEC also
supports nesting including various SEC interrupt channel arbi-
tration options. The processor automatically stacks the
arithmetic status (ASTATx and ASTATY) registers and mode
(MODE]1) register in parallel with the interrupt servicing for all
SEC channels.

Core Memory-Mapped Registers (CMMR)

The core memory-mapped registers (CMMR) control the L1
instruction and data cache, BTB, L2 cache, parity error, system
control, debug, and monitor functions.
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Figure 5. ADSP-SC57x/ADSP-2157x Memory Map

SHARC+ CORE ARCHITECTURE

The ADSP-SC57x/ADSP-2157x processors are code compatible
at the assembly level with the ADSP-2148x, ADSP-2147x,
ADSP-2146x, ADSP-2137x, ADSP-2136x, ADSP-2126x,
ADSP-2116x, and with the first-generation ADSP-2106x
SHARC processors.

The ADSP-SC57x/ADSP-2157x processors share architectural
features with the ADSP-2126x, ADSP-2136x, ADSP-2137x,
ADSP-214xx, and ADSP-2116x SIMD SHARC processors,
shown in Figure 4 and detailed in the following sections.

| June 2018



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-SC570/SC571/SCa72/SCa73/ADSP-21571/215173

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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periodic communication message objects. Dedicated hardware
circuitry compares the signature with precalculated values and
triggers appropriate fault events.

For example, every 100 ms the system software initiates the sig-
nature calculation of the entire memory contents and compares
these contents with expected, precalculated values. If a mis-
match occurs, a fault condition is generated through the
processor core or the trigger routing unit.

The CRC is a hardware module based on a CRC32 engine that
computes the CRC value of the 32-bit data-words presented to
it. The source channel of the memory to memory DMA (in
memory scan mode) provides data. The data can be optionally
forwarded to the destination channel (memory transfer mode).
The main features of the CRC peripheral are as follows:

« Memory scan mode

« Memory transfer mode

o Data verify mode

o Data fill mode

+ User-programmable CRC32 polynomial

« Bit and byte mirroring option (endianness)

« Fault and error interrupt mechanisms

« 1D and 2D fill block to initialize an array with constants

« 32-bit CRC signature of a block of a memory or an MMR
block

Event Handling

The processors provide event handling that supports both nest-
ing and prioritization. Nesting allows multiple event service
routines to be active simultaneously. Prioritization ensures that
servicing a higher priority event takes precedence over servicing
a lower priority event.

The processors provide support for four different types of
events:

o An emulation event causes the processors to enter emula-
tion mode, allowing command and control of the
processors through the JTAG interface.

o A reset event resets the processors.

« An exceptions event occurs synchronously to program flow
(in other words, the exception is taken before the instruc-
tion is allowed to complete). Conditions triggered on the
one side by the SHARC+ core, such as data alignment
(SIMD or long word) or compute violations (fixed or float-
ing point), and illegal instructions cause core exceptions.
Conditions triggered on the other side by the SEC, such as
error correcting codes (ECC), parity, watchdog, or system
clock, cause system exceptions.

« An interrupts event occurs asynchronously to program
flow. They are caused by input signals, timers, and other
peripherals, as well as by an explicit software instruction.
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System Event Controller (SEC)

Both SHARCH+ cores feature a system event controller. The SEC
features include the following:

« Comprehensive system event source management, includ-
ing interrupt enable, fault enable, priority, core mapping,
and source grouping

« A distributed programming model where each system
event source control and all status fields are independent of
each other

o Determinism where all system events have the same propa-
gation delay and provide unique identification of a specific
system event source

o A slave control port that provides access to all SEC registers
for configuration, status, and interrupt and fault services

« Global locking that supports a register level protection
model to prevent writes to locked registers

o Fault management including fault action configuration,
time out, external indication, and system reset
Trigger Routing Unit (TRU)

The trigger routing unit (TRU) provides system level sequence
control without core intervention. The TRU maps trigger
masters (generators of triggers) to trigger slaves (receivers of
triggers). Slave endpoints can be configured to respond to trig-
gers in various ways. Common applications enabled by the TRU
include,

o Automatically triggering the start of a DMA sequence after
a sequence from another DMA channel completes

o Software triggering

« Synchronization of concurrent activities

SECURITY FEATURES

The following sections describe the security features of the
ADSP-SC57x/ADSP-2157x processors.

ARM TrustZone

The ADSP-SC57x processors provide TrustZone technology
that is integrated into the ARM Cortex-A5 processors. The
TrustZone technology enables a secure state that is extended
throughout the system fabric.

Cryptographic Hardware Accelerators

The ADSP-SC57x/ADSP-2157x processors support standards-
based hardware accelerated encryption, decryption, authentica-
tion, and true random number generation.

Support for the hardware accelerated cryptographic ciphers
includes the following:

« AES in ECB, CBC, ICM, and CTR modes with 128-bit,
192-bit, and 256-bit keys

« DES in ECB and CBC mode with 56-bit key
o 3DES in ECB and CBC mode with 3x 56-bit key
o ARCH4 in stateful, stateless mode, up to 128-bit key
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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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The two capacitors and the series resistor, shown in Figure 6,
fine tune phase and amplitude of the sine frequency. The capac-
itor and resistor values shown in Figure 6 are typical values
only. The capacitor values are dependent upon the load capaci-
tance recommendations of the crystal manufacturer and the
physical layout of the printed circuit board (PCB). The resistor
value depends on the drive level specified by the crystal manu-
facturer. The user must verify the customized values based on
careful investigations on multiple devices over the required
temperature range.

A third overtone crystal can be used for frequencies above

25 MHz. The circuit is then modified to ensure crystal operation
only at the third overtone by adding a tuned inductor circuit,
shown in Figure 6. A design procedure for third overtone opera-
tion is discussed in detail in “Using Third Overtone Crystals
with the ADSP-218x DSP” (EE-168). The same recommenda-
tions can be used for the USB crystal oscillator.

Clock Distribution Unit (CDU)

The two CGUs each provide outputs which feed a clock distri-
bution unit (CDU). The clock outputs CLKO0-CLKOS9 are
connected to various targets. For more information, refer to the
ADSP-SC57x/ADSP-2157x SHARC+ Processor Hardware
Reference.

Power-Up

SYS_XTALx oscillations (SYS_CLKINX) start when power is
applied to the VDD_EXT pins. The rising edge of SYS_HWRST
starts on-chip PLL locking (PLL lock counter). The deassertion
must apply only if all voltage supplies and SYS_CLKINx oscilla-
tions are valid (refer to the Power-Up Reset Timing section).

Clock Out/External Clock

The SYS_CLKOUT output pin has programmable options to
output divided-down versions of the on-chip clocks. By default,
the SYS_CLKOUT pin drives a buffered version of the

SYS_ CLKINO input. Refer to the ADSP-SC57x/ADSP-2157x
SHARC+ Processor Hardware Reference to change the default
mapping of clocks.

Booting

The processors have several mechanisms for automatically load-
ing internal and external memory after a reset. The boot mode is
defined by the SYS_BMODE][n] input pins. There are two cate-
gories of boot modes. In master boot mode, the processors
actively load data from serial memories. In slave boot modes,
the processors receive data from external host devices.

The boot modes are shown in Table 9. These modes are imple-
mented by the SYS_BMODE|n] bits of the reset configuration
register and are sampled during power-on resets and software

initiated resets.

In the ADSP-SC57x processors, the ARM Cortex-A5 (Core 0)
controls the boot process, including loading all internal and
external memory. Likewise, in the ADSP-2157x processors, the
SHARC+ (Core 1) controls the boot function. The option for
secure boot is available on all models.
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Table 9. Boot Modes

SYS_BMODE[n] Setting™ 2 | Boot Mode
000 No boot
001 SPI2 master
010 SPI2 slave
011 UARTO slave
100 Reserved
101 Reserved
110 LinkO slave

'SYS_BMODE?2 pin is applicable only for the BGA package.
2LinkO slave boot is supported only on the BGA package.

Thermal Monitoring Unit (TMU)

The thermal monitoring unit (TMU) provides on-chip tem-
perature measurement for applications that require substantial
power consumption. The TMU is integrated into the processor
die and digital infrastructure using an MMR-based system
access to measure the die temperature variations in real-time.

TMU features include the following:
o On-chip temperature sensing
o Programmable over temperature and under temperature
limits
« Programmable conversion rate

o Programmable clock source selection to run the sensor off
an independent local clock

o Averaging feature available

Power Supplies
The processors have separate power supply connections for
o Internal (VDD_INT)
o External (VDD_EXT)
« USB (VDD_USB)
« HADC/TMU (VDD_HADC)
« DMC (VDD_DMC)

All power supplies must meet the specifications provided in
Operating Conditions section. All external supply pins must be
connected to the same power supply.

Power Management

As shown in Table 10, the processors support four different
power domains, which maximizes flexibility while maintaining
compliance with industry standards and conventions. There are
no sequencing requirements for the various power domains, but
all domains must be powered according to the appropriate spec-
ifications (see the Specifications section for processor operating
conditions). If the feature or the peripheral is not used, refer to
Table 25.
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Table 17. 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 LPO_ACK
PE_04 LPO_DO
PE_05 LPO_D1
PE_06 LPO_D2
PE_07 LPO_D3
PE_08 LPO_D4
PE_09 LPO_D5
PE_10 LP0O_D6
PE_11 LPO_D7
PE_12 MSI0_DO TMO_TMRO
PE_13 MSI0_D1 C1_FLGO CNTO_UD
PE_14 MSI0_D2 UART1_CTS TMO_TMR6
PE_15 MSI0_D3 C2_FLG3
Table 18. 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 MSI0_D4 TRACEO_DO0O
PF_01 MSI0_D5 TRACEO_DO1
PF_02 MSI0_Dé6 TRACEO_DO02
PF_03 MSI0o_D7 TRACEO_DO03
PF_04 MSI0_CLK C1_FLG2 SPI0_SEL6
PF_05 ETHO_PTPCLKINO TMO_TMR1 SPIO_SEL5
PF_06 ETHO_PTPAUXIN2 TRACEO_CLK TMO_ACLK1
PF_07 ETHO_PTPAUXIN3 TMO_TMR2 MSI0O_CMD
PF_08 UARTO_TX
PF_09 UARTO_RX TMO_ACIO
PF_10 UART1_TX SPI2_SEL2
PF_11 UARTT_RX ACMO_A0 SPI1_SEL3 C2_FLG2 TMO_ACI1

Table 19 shows the internal timer signal routing. This table applies to both the 400-ball CSP_BGA and 176-lead LQFP packages.

Table 19. Internal Timer Signal Routing

Timer Input Signal Internal Source
TMO_ACLKOQ' SYS_CLKIN1
TMO_ACI5 DAIO_PB04_O
TMO_ACLK5 DAIO_PB03_O
TMO_ACI6 DAIO_PB20_O
TMO_ACLK6 DAIO_PB19_0O
TMO_ACI7 CNTO_TO
TMO_ACLK?7 SYS_CLKINO

'Not applicable for LQFP package.
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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
DAIO_PIN16 InOut | A Programmable PullUp’ | none VDD_EXT Desc: DAIO Pin 16
Notes: See note?
DAIO_PIN17 InOut | A Programmable PullUp? | none VDD_EXT Desc: DAIO Pin 17
Notes: See note?
DAIO_PIN18 InOut | A Programmable PullUp? | none VDD_EXT Desc: DAIO Pin 18
Notes: See note?
DAIO_PIN19 InOut |A Programmable PuIIUp3 none VDD_EXT Desc: DAIO Pin 19
Notes: See note?
DAIO_PIN20 InOut |A Programmable PuIIUp3 none VDD_EXT Desc: DAIO Pin 20
Notes: See note?
DMCO0_A00 Output | B none L VDD_DMC Desc: DMCO Address 0
Notes: No notes
DMCO0_A01 Output | B none L VDD_DMC Desc: DMCO Address 1
Notes: No notes
DMCO0_A02 Output | B none L VDD_DMC Desc: DMCO Address 2
Notes: No notes
DMCO0_A03 Output | B none L VDD_DMC Desc: DMCO Address 3
Notes: No notes
DMCO0_A04 Output | B none L VDD_DMC Desc: DMCO Address 4
Notes: No notes
DMCO0_AO05 Output | B none L VDD_DMC Desc: DMCO Address 5
Notes: No notes
DMCO0_A06 Output | B none L VDD_DMC Desc: DMCO Address 6
Notes: No notes
DMCO0_A07 Output | B none L VDD_DMC Desc: DMCO Address 7
Notes: No notes
DMCO0_A08 Output | B none L VDD_DMC Desc: DMCO Address 8
Notes: No notes
DMCO_A09 Output | B none L VDD_DMC Desc: DMCO Address 9
Notes: No notes
DMCO_A10 Output | B none L VDD_DMC Desc: DMCO Address 10
Notes: No notes
DMCO_A11 Output | B none L VDD_DMC Desc: DMCO Address 11
Notes: No notes
DMCO0_A12 Output | B none L VDD_DMC Desc: DMCO Address 12
Notes: No notes
DMCO0_A13 Output | B none L VDD_DMC Desc: DMCO Address 13
Notes: No notes
DMCO0_A14 Output | B none L VDD_DMC Desc: DMCO Address 14
Notes: No notes
DMCO_A15 Output | B none L VDD_DMC Desc: DMCO Address 15
Notes: No notes
DMCO0_BAO Output | B none L VDD_DMC Desc: DMCO Bank Address Input 0
Notes: No notes
DMCO_BA1 Output | B none L VDD_DMC Desc: DMCO Bank Address Input 1
Notes: No notes
DMCO0_BA2 Output | B none L VDD_DMC Desc: DMCO Bank Address Input 2
Notes: No notes
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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

PE_08 InOut | A Programmable PullUp' | none VDD_EXT Desc: PORTE Position 8
Notes: See note?

PE_09 InOut | A Programmable PullUp' | none VDD_EXT Desc: PORTE Position 9
Notes: See note?

PE_10 InOut | A Programmable PullUp' | none VDD_EXT Desc: PORTE Position 10
Notes: See note?

PE_11 InOut | A Programmable PuIIUp1 none VDD_EXT Desc: PORTE Position 11
Notes: See note?

PE_12 InOut | A Programmable PuIIUp1 none VDD_EXT Desc: PORTE Position 12
Notes: See note?

PE_13 InOut  |A Programmable PullUp' | none VDD_EXT Desc: PORTE Position 13
Notes: See note?

PE_14 InOut |A Programmable PuIIUp1 none VDD_EXT Desc: PORTE Position 14
Notes: See note?

PE_15 InOut A Programmable PullUp' | none VDD_EXT Desc: PORTE Position 15
Notes: See note?

PF_00 InOut | A Programmable PullUp' | none VDD_EXT Desc: PORTF Position 0
Notes: See note?

PF_01 InOut | A Programmable PullUp' | none VDD_EXT Desc: PORTF Position 1
Notes: See note?

PF_02 InOut | A Programmable PullUp' | none VDD_EXT Desc: PORTF Position 2
Notes: See note?

PF_03 InOut | A Programmable PullUp' | none VDD_EXT Desc: PORTF Position 3
Notes: See note?

PF_04 InOut | A Programmable PuIIUp1 none VDD_EXT Desc: PORTF Position 4
Notes: See note?

PF_05 InOut | A Programmable PuIIUp1 none VDD_EXT Desc: PORTF Position 5
Notes: See note?

PF_06 InOut | A Programmable PullUp' | none VDD_EXT Desc: PORTF Position 6
Notes: See note?

PF_07 InOut |A Programmable PuIIUp1 none VDD_EXT Desc: PORTF Position 7
Notes: See note?

PF_08 InOut | A Programmable PullUp' | none VDD_EXT Desc: PORTF Position 8
Notes: See note?

PF_09 InOut | A Programmable PullUp' | none VDD_EXT Desc: PORTF Position 9
Notes: See note?

PF_10 InOut | A Programmable PullUp' | none VDD_EXT Desc: PORTF Position 10
Notes: See note?

PF_11 InOut | A Programmable PullUp' | none VDD_EXT Desc: PORTF Position 11
Notes: See note?

SYS_BMODEO Input | NA none none VDD_EXT Desc: Boot Mode Control n
Notes: No connection not allowed

SYS_BMODE1 Input | NA none none VDD_EXT Desc: Boot Mode Control n
Notes: No connection not allowed

SYS_BMODE2 Input | NA none none VDD_EXT Desc: Boot Mode Control n
Notes: No connection not allowed

SYS_CLKINO a NA none none VDD_EXT Desc: Clock/Crystal Input
Notes: No connection not allowed
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Clock Related Operating Conditions

Table 27 describes the core clock, system clock, and peripheral clock timing requirements. The data presented in the table applies to all
speed grades except where expressly noted.

Table 27. Clock Operating Conditions

Parameter Restriction Min Typ Max Unit
feeik Core Clock Frequency feck = fsyscik 100 500 MHz
fsyscik SYSCLK Frequency' 250 MHz
fsciko SCLKO Frequency? fsyscik = fsciko 30 125 MHz
fscLka SCLK1 Frequency fsyscik = fscrka 125 MHz
foclk LPDDR Clock Frequency 200 MHz
fock DDR2 Clock Frequency 400 MHz
focik DDR3 Clock Frequency 450 MHz
focik Output Clock Frequency? 250 MHz
fsys_cLkours  SYS_CLKOUT Period Jitter® S £1 %
frcLKPROG Programmed PPI Clock When Transmitting Data and Frame Sync 62.5 MHz
frcLkPrROG Programmed PPl Clock When Receiving Data or Frame Sync 50 MHz
fpcLKEXT External PPI Clock When Receiving Data and Frame Sync® 7 focLkext < fsciko 62.5 MHz
fpcLKEXT External PPI Clock Transmitting Data or Frame Sync® 7 fpcLkext < fsciko 50 MHz
ficktProg Programmed Link Port Transmit Clock 125 MHz
fLCLKREXT External Link Port Receive Clock® 7 fLeLkexT < fsciko 125 MHz
fsprcikprog Programmed SPT Clock When Transmitting Data and Frame Sync 62.5 MHz
fsprcikprog Programmed SPT Clock When Receiving Data or Frame Sync 31.25 MHz
fsprckext  External SPT Clock When Receiving Data and Frame Sync® 7 fspreikexT < fsciko 62.5 MHz
fsprcLkexT External SPT Clock Transmitting Data or Frame Sync5 7 fspreLkexT < fsciko 31.25 MHz
fspiclkprog  Programmed SPI2 Clock When Transmitting Data 75 MHz
Programmed SPIO, SPI1 Clock When Transmitting Data 62.5 MHz
fspiclkrrog Programmed SPI2 Clock When Receiving Data 75 MHz
Programmed SPIO, SPI1 Clock When Receiving Data 62.5 MHz
fspckext  External SPI2 Clock When Receiving Data® 7 fpicLkexT < fscLk 75 MHz
External SPI0, SPI1 Clock When Receiving Data® ’ fspicLiexT < fscLko 62.5 MHz
fspcikext  External SPI2 Clock When Transmitting Data® 7 fspicLkext < fscLka 45 MHz
External SPI0, SPI1 Clock When Transmitting Data%’ fspicLkexT < fscLko 62.5 MHz
facLkPrOG Programmed ACM Clock 56.25 MHz

"When using MLB, there is a requirement that the fsyscix value must be a minimum of 100 MHz for both 3-pin and 6-pin modes and for all supported speeds.
2The minimum frequency for SCLKO applies only when using the USB.
3focik must not exceed fscr ko when selected as SYS_CLKOUT.
4SYS_CLKOUT jitter is dependent on the application system design including pin switching activity, board layout, and the jitter characteristics of the SYS_CLKIN source.
Due to the dependency on these factors, the measured jitter can be higher or lower than this typical specification for each end application.
3The value in the Typ field is the percentage of the SYS_CLKOUT period.
The maximum achievable frequency for any peripheral in external clock mode is dependent on being able to meet the setup and hold times in the ac timing specifications
section for that peripheral.
"The peripheral external clock frequency must also be less than or equal to the fscrk (fscrko or fscrxi) that clocks the peripheral.
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The SPTx_TDYV output signal becomes active in SPORT multichannel mode. During transmit slots (enabled with active channel selection
registers) the SPTx_TDYV is asserted for communication with external devices.

Table 59. SPORTs—Transmit Data Valid (TDV)!

Parameter Min Max Unit
Switching Characteristics

tDRDVEN Data Valid Enable Delay from Drive Edge of External Clock? 2 ns
tDFDVEN Data Valid Disable Delay from Drive Edge of External Clock? 14 ns
tDRDVIN Data Valid Enable Delay from Drive Edge of Internal Clock? -2.5 ns
tDFDVIN Data Valid Disable Delay from Drive Edge of Internal Clock? 35 ns

! Specifications apply to all four SPORTS.
2Referenced to drive edge.

DRIVE EDGE DRIVE EDGE
SPTx_CLK (s
(SPORT EXTERNAL CLOCK)
(‘(‘
tbROVEN |~ = torpven |« =
(s
SPTx_A/BTDV
DRIVE EDGE DRIVE EDGE
SPTx_CLK (e
(SPORT INTERNAL CLOCK)
(s
tDRDVlN - > tDFDVlN - >
(s
SPTx_A/BTDV

Figure 32. SPORTs—Transmit Data Valid Internal and External Clock
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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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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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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 55 and Table 85 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 85. 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
()() ()()
DAI_P20-1 LEFT/RIGHT CHANNEL ><
FS ). ‘)()

(¢

DAI_P20-1
SCLK

DAI_P20-1
SDATA

Figure 55. Right Justified Mode
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Mobile Storage Interface (MSI) Controller Timing
Table 93 and Figure 65 show I/O timing related to the MSI.

Table 93. MSI Controller Timing

Parameter Min Max Unit
Timing Requirements
tisu Input Setup Time 4.8 ns
tH Input Hold Time -0.5 ns
Switching Characteristics
fpp Clock Frequency Data Transfer Mode' 45 MHz
twi Clock Low Time 8 ns
twH Clock High Time 8 ns
trH Clock Rise Time 3 ns
tTHL Clock Fall Time 3 ns
topLy Output Delay Time During Data Transfer Mode 2.1 ns
toH Output Hold Time -1.8 ns
Ltpp = 1/fpp.
< tep > VoH (miN)
. .
MSI_CLK _/_ _/_\_/_
truL -T e > | trn . VoL (wax)
WL [ > - > lwH

INPUT

OUTPUT

NOTES:
1 INPUT INCLUDES MSI_Dx AND MSI_CMD SIGNALS.
2 OUTPUT INCLUDES MSI_Dx AND MSI_CMD SIGNALS.

Figure 65. MSI Controller Timing
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Debug Interface (JTAG Emulation Port) Timing
Table 95 and Figure 67 provide I/O timing related to the debug interface (JTAG Emulator Port).

Table 95. JTAG Emulation Port Timing

Parameter Min Max Unit
Timing Requirements

trck JTG_TCK Period 20 ns
tsTap JTG_TDI, JTG_TMS Setup Before JTG_TCK High 4 ns
tHTAP JTG_TDI, JTG_TMS Hold After JTG_TCK High 4 ns
tssys System Inputs Setup Before JTG_TCK High' 12 ns
tHsys System Inputs Hold After JTG_TCK High' 5 ns
tTRSTW JTG_TRST Pulse Width (measured in JTG_TCK cycles)? 4 Tck
Switching Characteristics

tpTDO JTG_TDO Delay From JTG_TCK Low 13.5 ns
tpsys System Outputs Delay After JTG_TCK Low? 17 ns

! System Inputs = MLBO_CLKP, MLBO_DATP, MLB0_SIGP, DAI0_PIN20-01, DMCO0_A15-0, DMC0_DQ15-0, DMCO_RESET, PA_15-0, PB_15-0, PC_15-0, PD_15-0,
PE_15-0, PF_11-0, SYS_BMODE2-0, SYS_FAULT, SYS_FAULT, SYS_RESOUT, TWI2-0_SCL, TWI2-0_SDA2.

250 MHz maximum.

3System Outputs = DMCO_A15-0, DMCO_BA2-0, DMC0_CAS, DMC0_CK, DMC0_CKE, DMCO0_CS0, DMC0_DQ15-0, DMC0_LDM, DMC0_LDQS, DMC0_ODT,

DMCO_RAS, DMCO_RESET, DMC0_UDM, DMC0_UDQS, DMC0_WE, MLBO_DATP, MLBO_SIGP, PA_15-0, PB_15-0, PC_15-0, PD_15-0, PE_15-0,
PF_11-0, SYS_BMODE2-0, SYS_CLKOUT, SYS_FAULT, SYS_FAULT, SYS_RESOUT.

JTG_TCK

JTG_TMS
JTG_TDI

- trex

tstap ——ta—turap

= totoo >

JTG_TDO

SYSTEM
INPUTS

SYSTEM
OUTPUTS

o
| tssys |2 tusys -

= tosys -

Figure 67. JTAG Port Timing
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BallNo. Pin Name BallNo. PinName BallNo. Pin Name BallNo. Pin Name
Jos VDD_INT L13 GND PO1 DMCO_VREF T09 VDD_DMC
Joé GND L14 GND P02 DMCO_RZQ T10 VDD_DMC
Jo7 GND L15 GND P03 DMCO_A09 T11 VDD_DMC
Jos GND L16 VDD_INT P04 DMCO_A10 T12 VDD_DMC
Jo9 GND L17 VDD_EXT P05 VDD_INT T13 VDD_DMC
J10 GND L18 DAIO_PIN17 P06 VDD_INT T4 VDD_DMC
Jm GND L19 GND P07 GND Ti5 VDD_DMC
12 GND L20 DAIO_PIN20 P08 VDD_INT T16 GND
13 GND MO1 DMCO_A14 P09 VDD_INT T17 VDD_DMC
na GND M02 DMCO_A15 P10 VDD_INT T18 DMCO_A02
ns GND Mo03 PD_09 P11 VDD_INT T19 DMCO_AO01
)16 VDD_INT Mo4 VDD_EXT P12 VDD_INT T20 DMCO_RESET
nz VDD_EXT MO05 VDD_INT P13 VDD_INT uo1 DMC0_DQ15
s DAIO_PIN12 M06 GND P14 GND uo2 DMC0_DQ14
9 DAIO_PIN13 Mo7 GND P15 VDD_INT uo3 TWI1_SDA
J20 DAIO_PIN16 M08 GND P16 VDD_INT uo4 GND
K01 PD_14 M09 GND P17 HADCO_VIN1 uos TWI1_SCL
K02 PD_13 M10 GND P18 HADCO_VINO uo6 VDD_EXT
K03 PD_15 M11 GND P19 HADCO_VREFP uo7 VDD_DMC
Ko4 VDD_EXT M12 GND P20 HADCO_VREFN uos VDD_DMC
K05 VDD_INT M13 GND RO1 PD_06 uo9 VDD_DMC
K06 GND M14 GND RO2 PD_07 u10 VDD_DMC
Ko7 GND M15 GND RO3 PD_08 un VDD_DMC
Kos GND M16 VDD_INT RO4 VDD_INT u12 VDD_DMC
K09 GND M17 VDD_EXT RO5 VDD_INT u13 VDD_DMC
K10 GND M18 HADCO_VIN7 RO6 GND u14 VDD_DMC
K11 GND M19 HADCO_VIN5 RO7 VDD_INT u1s DMCO_BA2
K12 GND M20 HADCO_VING RO8 VDD_INT u16 DMCO_WE
K13 GND NO1 DMCO_A11 RO9 VDD_INT u17z GND
K14 GND NO02 DMCO_A13 R10 VDD_INT u18 DMCO_A06
K15 GND NO3 DMCO_A12 R11 VDD_INT u19 DMCO_A03
K16 VDD_INT NO4 VDD_DMC R12 VDD_INT u20 DMCO_A00
K17 VDD_EXT NO5 VDD_INT R13 VDD_INT Vo1 TWI2_SDA
K18 DAIO_PIN15 NO6 GND R14 VDD_INT V02 DMC0_DQ13
K19 DAIO_PIN19 NO7 GND R15 GND Vo3 GND
K20 DAIO_PIN18 NO8 GND R16 VDD_INT Vo4 PD_03
LO1 PD_11 NO9 GND R17 VDD_INT V05 PD_04
L02 PD_10 N10 GND R18 DMCO_BAO V06 PD_01
Lo3 PD_12 N11 GND R19 HADCO_VIN2 Vo7 PA_08
L04 VDD_EXT N12 GND R20 VDD_HADC Vo8 PA_05
LO5 VDD_INT N13 GND TO1 PD_05 V09 PA_03
L06 GND N14 GND TO2 TWIO_SDA V10 PA_02
LO7 GND N15 GND TO3 TWIO_SCL V11 PA_01
L08 GND N16 VDD_INT To4 VDD_EXT V12 PA_00
L09 GND N17 VDD_EXT T05 GND V13 SYS_RESOUT
L10 GND N18 HADCO_VIN4 T06 VDD_DMC V14 SYS_FAULT
L11 GND N19 HADCO_VIN3 T07 VDD_DMC V15 DMCO_CAS
L12 GND N20 GND TO8 VDD_DMC V16 DMCO_RAS
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