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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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SYSTEM MEMORY MAP

Table 4. L1 Block 0, Block 1, Block 2, and Block 3 SHARC+® Addressing Memory Map (Private Address Space)

Extended Precision/ Short Word/
Memory Long Word (64 Bits) |ISA Code (48 Bits) Normal Word (32 Bits) | VISA Code (16 Bits) | Byte Access (8 Bits)
L1 Block 0 SRAM | 0x00048000- 0x00090000- 0x00090000- 0x00120000- 0x00240000-
(1 Mb) 0x0004BFFF 0x00095554 0x00097FFF 0x0012FFFF 0x0025FFFF
L1 Block 1 SRAM | 0x00058000- 0x000B0000- 0x000B0000- 0x00160000- 0x002C0000-
(1 Mb) 0x0005BFFF 0x000B5554 0x000B7FFF 0x0016FFFF 0x002DFFFF
L1 Block 2 SRAM | 0x00060000— 0x000C0000- 0x000C0000- 0x00180000- 0x00300000-
(0.5 Mb) 0x00061FFF 0x000C2AA9 0x000C3FFF 0x00187FFF 0x0030FFFF
L1 Block 3 SRAM | 0x00070000- 0x000E0000- 0x000E0000- 0x001C0000- 0x00380000-
(0.5 Mb) 0x00071FFF 0x000E2AA9 O0x000E3FFF 0x001C7FFF 0x0038FFFF
Table 5. L2 Memory Addressing Map

Byte Address Space

ARM Cortex-A5—Data Access

and Instruction Fetch Normal Word Address Space | VISA Address Space ISA Address Space

Memory' SHARC+—Data Access SHARC+ Data Access SHARC+ Instruction Fetch| SHARC+ Instruction Fetch
ARM: 0x00000000-0x00007FFF

L2 Boot ROM0? | SHARC/DMA: 0x20100000-0x20107FFF | 0x08040000-0x08041FFF 0x00B20000-0x00B23FFF | 0x00580000-0x00581555

L2 RAM (8 Mb) | 0x20000000-0x200FFFFF 0x08000000-0x0803FFFF 0x00B80000—-0x00BFFFFF | 0x005C0000—-0x005EAAAA

L2 Boot ROM1 | 0x20108000-0x2010FFFF 0x08042000-0x08043FFF 0x00B00000-0x00BO3FFF | 0x00500000-0x00501555

L2 Boot ROM23| 0x20110000-0x20117FFF 0x08044000-0x08045FFF 0x00B40000-0x00B43FFF | 0x00540000-0x00541555

L All L2 RAM blocks are subdivided into eight banks.
2For ADSP-SC57x products, the L2 Boot ROMO byte address space is 0x00000000-0x00007FFF.
3L2 Boot ROM address for ADSP-2157x products.

Table 6. SHARC+® L1 Memory in Multiprocessor Space

Memory |Byte Address Space Normal Word Address Space
Block ARM Cortex-A5 and SHARC+ SHARC+

L1 memory of SHARC1 in | Address via Slavel Port | Block 0 0x28240000-0x2825FFFF 0x0A090000-0x0A097FFF

multiprocessor space Block 1 0x282C0000-0x282DFFFF 0x0A0B0000-0x0AOB7FFF
Block 2 0x28300000-0x2830FFFF 0x0A0C0000-0x0AOC3FFF
Block 3 0x28380000-0x2838FFFF 0xOAOE0000-0x0AOE3FFF

L1 memory of SHARC2in | Address via Slave1 Port | Block 0 0x28A40000-0x28A5FFFF 0x0A290000-0x0A297FFF

multiprocessor space Block 1 0x28AC0000-0x28ADFFFF 0x0A2B0000-0x0A2B7FFF
Block 2 0x28B00000—-0x28BOFFFF 0x0A2C0000-0x0A2C3FFF
Block 3 0x28B80000-0x28B8FFFF 0x0A2E0000-0x0A2E3FFF

Table 7. Memory Map of Mapped I/Os!

Byte Address Space

ARM Cortex-A5—Data Access
and Instruction Fetch
SHARC+—Data Access

Normal Word Address Space
SHARC+ Data Access

VISA Address Space
SHARC+ Instruction Fetch

ISA Address Space
SHARC+ Instruction Fetch

SPI12 Memory

0x60000000-0x600FFFFF

(512 MB)

0x60100000-0x602FFFFF

0x60300000-0x6FFFFFFF

0X00F80000-0X00FFFFFF

0x04000000-0x07FFFFFF

Not applicable

0x00780000-0x007FFFFF

Not applicable

Not applicable

0x70000000-0x7FFFFFFF

Not applicable

Not applicable

Not applicable

'The ARM Cortex-A5 can access the entire byte address space. The SHARC+ VISA/ISA address space for instruction fetch and the normal word address space for data access
do not cover the entire byte address space.
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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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Support for the hardware accelerated hash functions includes
the following:

« SHA-1

o SHA-2 with 224-bit and 256-bit digests

o HMAC transforms for SHA-1 and SHA-2
« MD5

Public key accelerator (PKA) is available to offload computation
intensive public key cryptography operations.

Both a hardware-based nondeterministic random number gen-
erator and pseudorandom number generator are available.

Secure boot is also available with 224-bit elliptic curve digital
signatures ensuring integrity and authenticity of the boot
stream. Optionally, ensuring confidentiality through AES-128
encryption is available.

Employ secure debug to allow only trusted users to access the
system with debug tools.

CAUTION

This product includes security features that can be
used to protect embedded nonvolatile memory
contents and prevent execution of unauthorized
code. When security is enabled on this device
(either by the ordering party or the subsequent

receiving parties), the ability of Analog Devices to

conduct failure analysis on returned devices is

limited. Contact Analog Devices for details on the

failure analysis limitations for this device.

System Protection Unit (SPU)

The system protection unit (SPU) guards against accidental or
unwanted access to an MMR space of the peripheral by provid-
ing a write protection mechanism. The user can choose and
configure the protected peripherals as well as configure which of
the four system MMR masters (two SHARC+ cores, memory
DMA, and CoreSight debug) the peripherals are guarded
against.

The SPU is also part of the security infrastructure. Along with
providing write protection functionality, the SPU is employed
to define which resources in the system are secure or nonsecure
as well as block access to secure resources from nonsecure
masters.

System Memory Protection Unit (SMPU)

The system memory protection unit (SMPU) provides memory
protection against read and/or write transactions to defined
regions of memory. There are SMPU units in the ADSP-
SC57x/ADSP-2157x processors for each memory space, except
for SHARC L1 and SPI direct memory slave.

The SMPU is also part of the security infrastructure. It allows
the user to protect against arbitrary read and/or write transac-
tions and allows regions of memory to be defined as secure and
prevent nonsecure masters from accessing those memory
regions.
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SECURITY FEATURES DISCLAIMER

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

SAFETY FEATURES

The ADSP-SC57x/ADSP-2157x processors are designed to sup-
port functional safety applications. While the level of safety is
mainly dominated by the system concept, the following primi-
tives are provided by the processors to build a robust safety
concept.

Multiparity Bit Protected SHARC+ Core L1 Memories

In the SHARC+ core L1 memory space, whether SRAM or
cache, multiple parity bits protect each word to detect the single
event upsets that occur in all RAMs. Parity also protects the
cache tags and BTB.

Parity Protected ARM L1 Cache

In the ARM Cortex-A5 L1 cache space, each word is protected
by multiple parity bits to detect the single event upsets that
occur in all RAMs. Parity also protects the cache tags.

Error Correcting Codes (ECC) Protected L2 Memories

Error correcting codes (ECC) correct single event upsets. A sin-
gle error correct/double error detect (SEC/DED) code protects
the L2 memory. By default, ECC is enabled, but it can be dis-
abled on a per bank basis. Single-bit errors correct
transparently. If enabled, dual-bit errors can issue a system
event or fault. ECC protection is fully transparent to the user,
even if L2 memory is read or written by 8-bit or 16-bit entities.
Parity-Protected Peripheral Memories
Parity protection is added to all peripheral memories:

« ASRC

« IIR

« FIR

« USB

« CAN

« CRYPTO

« EMAC

« SDIO

« MLB

« TRACE
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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
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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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Table 20. ADSP-SC57x/ADSP-2157x 176-Lead LQFP Signal Descriptions (Continued)

Signal Name Description Port Pin Name
DAIO_PIN15 DAIO Pin 15 Not Muxed DAIO_PIN15
DAIO_PIN16 DAIO Pin 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
ETHO_COL EMACO MII Collision detect C PC_06
ETHO_CRS EMACO Carrier Sense/RMIl 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_PTPPPSO EMACO PTP Pulse Per Second Output 0 A PA_09
ETHO_PTPPPS1 EMACO PTP Pulse Per Second Output 1 D PD_08
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_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
JTG_TDO JTAG Serial Data Out Not Muxed JTG_TDO
JTG_TMS JTAG Mode Select Not Muxed JTG_TMS
JTG_TRST JTAG Reset Not Muxed JTG_TRST
LP1_ACK LP1 Acknowledge B PB_01
LP1_CLK LP1 Clock B PB_03
LP1_DO LP1 Data 0 D PD_10
LP1_D1 LP1 Data 1 D PD_11
LP1_D2 LP1 Data 2 D PD_12
LP1_D3 LP1 Data 3 D PD_13
LP1_D4 LP1 Data 4 D PD_14
LP1_D5 LP1 Data 5 D PD_15
LP1_D6 LP1 Data 6 A PA_09
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Table 20. ADSP-SC57x/ADSP-2157x 176-Lead LQFP Signal Descriptions (Continued)

Signal Name Description Port Pin Name
TRACEO_DO05 TRACEO Trace Data D PD_11
TRACEO_DO06 TRACEO Trace Data D PD_12
TRACEO_DO07 TRACEO Trace Data 7 D PD_13
TWIO0_SCL TWIO Serial Clock Not Muxed TWIO_SCL
TWIO_SDA TWIO Serial Data Not Muxed TWIO_SDA
TWI1_SCL TWI1 Serial Clock Not Muxed TWI1_SCL
TWI1_SDA TWI1 Serial Data Not Muxed TWI1_SDA
TWI2_SCL TWI2 Serial Clock Not Muxed TWI2_SCL
TWI2_SDA TWI2 Serial Data Not Muxed TWI2_SDA
UARTO_CTS UARTO Clear to Send D PD_06
UARTO_RTS UARTO Request to Send D PD_05
UARTO_RX UARTO Receive A PA_06
UARTO_TX UARTO Transmit A PA_05
UART1_CTS UART1 Clear to Send D PD_01
UART1_RTS UART1 Request to Send D PD_00
UARTT_RX UART1 Receive A PA_08
UART1_TX UART1 Transmit A PA_07
UART2_CTS UART2 Clear to Send A PA_11
UART2_RTS UART2 Request to Send A PA_10
UART2_RX UART2 Receive C PC_13
UART2_TX UART2 Transmit C PC_12
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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
SYS_CLKIN1 a NA none none VDD_EXT Desc: Clock/Crystal Input
Notes: Connect to GND if not used
SYS_CLKOUT a H none High-Zwhen| VDD_EXT Desc: Processor Clock Output
SYS_HWRST Notes: No notes
and
JTG_TRST
are both
active®
SYS_FAULT InOut |A none none VDD_EXT Desc: Active-High Fault Output
Notes: Pull down if not used
SYS_FAULT InOut | A none none VDD_EXT Desc: Active-Low Fault Output
Notes: Pull up if not used
SYS_HWRST Input | NA none none VDD_EXT Desc: Processor Hardware Reset Control
Notes: No connection not allowed
SYS_RESOUT Output | A none High-Zwhen| VDD_EXT Desc: Reset Output
SYS_HWRST Notes: No notes
and
JTG_TRST
are both
active®
SYS_XTALO a NA none none VDD_EXT Desc: Crystal Output
Notes: No notes
SYS_XTAL1 a NA none none VDD_EXT Desc: Crystal Output
Notes: No notes
TWIO_SCL InOut |D none none VDD_EXT Desc: TWIO Serial Clock
Notes: Add external pull-up if used.
Connect to GND if not used.
TWIO_SDA InOut |D none none VDD_EXT Desc: TWIO Serial Data
Notes: Add external pull-up if used.
Connect to GND if not used.
TWIT1_SCL InOut |D none none VDD_EXT Desc: TWI1 Serial Clock
Notes: Add external pull-up if used.
Connect to GND if not used.
TWIT1_SDA InOut |D none none VDD_EXT Desc: TWI1 Serial Data
Notes: Add external pull-up if used.
Connect to GND if not used.
TWI2_SCL InOut |D none none VDD_EXT Desc: TWI2 Serial Clock
Notes: Add external pull-up if used.
Connect to GND if not used.
TWI2_SDA InOut |D none none VDD_EXT Desc: TWI2 Serial Data
Notes: Add external pull-up if used.
Connect to GND if not used.
USBO_DM InOut |F none none VDD_USB Desc: USBO Data-
Notes: Add external pull-down if not
used®
USBO_DP InOut |F none none VDD_USB Desc: USBO Data +
Notes: Add external pull-down if not
used®
USBO_ID InOut none none VDD_USB Desc: USBO OTG ID
Notes: Connect to GND when USB is not
used®
Rev.B | Page540f142 | June2018
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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

USBO_VBC InOut | E none none VDD_USB Desc: USBO VBUS Control
Notes: Add external pull-down if not
used®

USBO_VBUS InOut |G none none VDD_USB Desc: USBO Bus Voltage
Notes: Connect to GND when USBis not
used®

USBO_CLKIN a none none VDD_USB Desc: USBO/USB1 Clock/Crystal Input
Notes: Connect to GND when USBis not
used®

USBO_XTAL a none none VDD_USB Desc: USBO/USB1 Crystal
Notes: No notes

VDD_DMC s none none Desc: DMC VDD
Notes: No notes

VDD_EXT S none none Desc: External Voltage Domain
Notes: No notes

VDD_HADC S none none Desc: HADC/TMU VDD
Notes: Can be left floating if HADC and
TMU are not used

VDD_INT S none none Desc: Internal Voltage Domain
Notes: No notes

VDD_USB s none none Desc: USB VDD

Notes: Connect to VDD_EXT when USB
is not used

! Disabled by default.

% Input by default. When unused, terminate externally in hardware or enable the internal pull-up resistor (when applicable) in software. When present, the internal pull-up
design holds the internal path from the pins at the expected logic levels. To pull up the external pads to the expected logic levels, use external resistors..

3Enabled by default.

* Al HADCO_VINx pins can be connected directly to GND if HADC and TMU are not used.
5 Actively driven by processor otherwise.
®Guidance also applies to models that do not feature the associated hardware block. See Table 2 or Table 3 for further information.
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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.

Rev.B | Page580f142 |

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

ABSOLUTE MAXIMUM RATINGS

Stresses at or above those listed in Table 40 may cause perma-
nent damage to the product. This is a stress rating only;
functional operation of the product at these or any other condi-

tions above those indicated in the operational section of this

specification is not implied. Operation beyond the maximum
operating conditions for extended periods may affect product

reliability.

Table 40. Absolute Maximum Ratings

Parameter Rating
Internal (Core) Supply Voltage (Vpp n7) |-0.33Vto+1.26V
External (I/0) Supply Voltage (Vpp gxt) |-0.33Vto+3.60V

DDR2/LPDDR Controller Supply Voltage
(Vop_pmc)

DDR3 Controller Supply Voltage
(Vop_pmc)

DDR2 Reference Voltage (Vppr_vrer)

USB PHY Supply Voltage (Vpp_usg)

HADC Supply Voltage (Vpp_HADC)

HADC Reference Voltage (VHADC_REF)

DDR2/LPDDR Input Voltage'

DDR3 Input Voltage'

Digital Input Voltage' 2

TWI Input Voltage 3

USBO_Dx Input Voltage™

USBO_VBUS Input Voltage' *

Output Voltage Swing

Analog Input Voltage®

lon/loL Current per Signal?

Storage Temperature Range

Junction Temperature While Biased

-0.33Vto+1.90V

-0.33Vto+1.60V

-0.33Vto+1.90V
-0.33Vto+3.60V
-0.33Vto+3.60V
-0.33Vto+3.60V
-0.33Vto+1.90V
-0.33Vto+1.60V
-0.33Vto+3.60V
-0.33Vto+5.50V
-0.33Vto+5.25V
-0.33Vto+6V

-0.33VtoVpp gxt +0.5V
-0.2VtoVpp Hapc +0.2V

6 mA (maximum)
-65°Cto +150°C
133°C

1 Applies only when the related power supply (Vpp_pmc, Vpp_EXT> OF VDD_UsB) is
within specification. When the power supply is below specification, the range is the
voltage being applied to that power domain + 0.2 V.

2 Applies to 100% transient duty cycle.
3 Applies to TWI_SCL and TWI_SDA.

*If the USB is not used, connect these pins according to Table 25.
5 Applies only when Vpp papc is within specifications and < 3.4 V. When Vpp_Hapc
is within specifications and > 3.4 V, the maximum rating is 3.6 V. When Vpp_Hapc
is below specifications, the range is Vpp_papc = 0.2 V.
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DDR2 SDRAM Write Cycle Timing
Table 45 and Figure 12 show DDR2 SDRAM write cycle timing, related to the DMC.

Table 45. DDR2 SDRAM Write Cycle Timing, Vpp pymc Nominal 1.8 V

400 MHz'

Parameter Min Max Unit
Switching Characteristics

tbass DMCO0_DQS Latching Rising Transitions to Associated Clock Edges? -0.15 +0.15 tck
tps Last Data Valid to DMCO_DQS Delay 0.1 ns
tpH DMCO_DAQS to First Data Invalid Delay 0.15 ns
tpss DMCO_DQS Falling Edge to Clock Setup Time 0.2 tek
tpsH DMCO_DQS Falling Edge Hold Time From DMCO_CK 0.2 tek
tbasH DMCO0_DQS Input High Pulse Width 0.35 tck
tbqsL DMCO_DQS Input Low Pulse Width 0.35 tek
tWPRE Write Preamble 0.35 tek
twpsT Write Postamble 0.4 tek
tipw Address and Control Output Pulse Width 0.6 tck
toipw DMCO0_DQ and DMCO_DM Output Pulse Width 0.35 tck

!To ensure proper operation of the DDR2, all the DDR2 requirements must be strictly followed. See “Interfacing DDR3/DDR2/LPDDR Memory to ADSP-SC5xx/215xx
Processors” (EE-387).
2Write command to first DMC0_DQS delay = WL x tcg + tpQss-

DMCO0_LDQS/DMCO0_UDQS

DMCO0_CK
DMCO0_CK

DMCO_Ax
DMCO CONTROL

DMCO0_LDQS/DMCO0_UDQS

DMCO0_DQSn
DMCO0_DQSn

DMCO_LDM
DMCO0_UDM

DMCO0_DQx

NOTE: CONTROL = DMC0_CS0, DMCO_CKE, DMC0_RAS, DMCO_CAS, AND DMC0_WE.

ADDRESS = DMCO0_A00-13 AND DMC0_BA0-1.

Figure 12. DDR2 SDRAM Controller Output AC Timing
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Enhanced Parallel Peripheral Interface (EPPI) Timing

Table 52 and Table 53 and Figure 19 through Figure 27 describe enhanced parallel peripheral interface (EPPI) timing operations. In
Figure 19 through Figure 27, POLC[1:0] represents the setting of the EPPI_CTL register, which sets the sampling/driving edges of the

EPPI clock.

When internally generated, the programmed PPI clock (fpcrxproc) frequency in megahertz is set by the following equation where

VALUE is a field in the EPPI_CLKDIV register that can be set from 0 to 65535:

f _ fsoko
PCLKPROG = TATGE+ T)

1

fPCLKPROG

tF’CLKPROG

When externally generated, the EPPI_CLK is called fpcpkgxT:

1

fPCLKEXT

tociker =

Table 52. Enhanced Parallel Peripheral Interface (EPPI)—Internal Clock

Parameter Min Max Unit

Timing Requirements

tsFspi External FS Setup Before EPPI_CLK 6.5 ns

tHFspl External FS Hold After EPPI_CLK 0 ns

tspReI Receive Data Setup Before EPPI_CLK 6.5 ns

tHDRPI Receive Data Hold After EPPI_CLK 0 ns

tsrs3Gl External FS3 Input Setup Before EPPI_CLK Fall Edge in Clock |14 ns
Gating Mode

tHFs3GI External FS3 Input Hold Before EPPI_CLK Fall Edge in Clock |0 ns
Gating Mode

Switching Characteristics

tpcLKkwW EPPI_CLK Width' 0.5 X tpcrkprog — 1.5 ns

tpcLK EPPI_CLK Period' tpcLkproG — 1.5 ns

tDESPI Internal FS Delay After EPPI_CLK 3.6 ns

tHOFSPI Internal FS Hold After EPPI_CLK -0.72 ns

tppTRI Transmit Data Delay After EPPI_CLK 35 ns

tHDTPI Transmit Data Hold After EPPI_CLK -0.5 ns

!See Table 27 for details on the minimum period that can be programmed for tpcrxprOG-
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DATA DRIVEN /
FRAME SYNC SAMPLED

POLC[1:0] = 11
PPI_CLK X X
POLC[1:0] = 00
tsespi | thrsp tecLkw
tecLk

PPI_FS1/2

topTe
tupte

PPI1_D00-23 X X

Figure 22. EPPIInternal Clock GP Transmit Mode with External Frame Sync Timing

EPPI_CLK \ /

< tsessal >

turssal > <

EPPI_FS3

Figure 23. Clock Gating Mode with Internal Clock and External Frame Sync Timing
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Table 57. SPORTs—Internal Clock!

Parameter Min Max Unit
Timing Requirements
s Frame Sync Setup Before SPTx_CLK 12
(Externally Generated Frame Sync in either Transmit or ns
Receive Mode)?
tHFs| Frame Sync Hold After SPTx_CLK -0.5
(Externally Generated Frame Sync in either Transmit or ns
Receive Mode)?
tspRi Receive Data Setup Before SPTx_CLK? 3.4 ns
tHDRI Receive Data Hold After SPTx_CLK? 1.5 ns
Switching Characteristics
tDFs| Frame Sync Delay After SPTx_CLK (Internally Generated 35 ns
Frame Sync in Transmit or Receive Mode)?
tHOFS| Frame Sync Hold After SPTx_CLK (Internally Generated =25 ns
Frame Sync in Transmit or Receive Mode)?
tooT Transmit Data Delay After SPTx_CLK? 3.5 ns
tHoTI Transmit Data Hold After SPTx_CLK? =25 ns
tspTCLKIW SPTx_CLK Width* 0.5 X tSpTCLKPROG — 2 ns
tspTCLK SPTx_CLK Period* tsprcLkPrOG — 1.5 ns

!Specifications apply to all four SPORTS.
2
Referenced to the sample edge.

3Referenced to drive edge.

4See Table 27 for details on the minimum period that can be programmed for tspTcIKPROG-
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Asynchronous Sample Rate Converter (ASRC)—Serial Output Port

For the serial output port, the frame sync is an input and it must meet setup and hold times with regard to SCLK on the output port. The
serial data output has a hold time and delay specification with regard to serial clock. The serial clock rising edge is the sampling edge, and
the falling edge is the drive edge.

Table 62. ASRC, Serial Output Port

Parameter Min Max Unit
Timing Requirements

tspesrs Frame Sync Setup Before Serial Clock Rising Edge 4 ns
tsRCHFS' Frame Sync Hold After Serial Clock Rising Edge 5.5 ns
tSRCCLKW Clock Width tsciko— 1 ns
tsReCLK Clock Period 2 X tscLko ns
Switching Characteristics

tsReTOD. Transmit Data Delay After Serial Clock Falling Edge 13 ns
tspeTpH! Transmit Data Hold After Serial Clock Falling Edge 1 ns

!"The serial clock, data, and frame sync signals can come from any of the DAI pins. The serial clock and frame sync signals can also come via PCG or SPORTS. The input of
the PCG can be either CLKIN, SCLKO, or any of the DAI pins.

SAMPLE EDGE
- tsrccLk ——— |

DAI0_PIN20-1 N tsrccLkw ———/
(SCLK)

tsresks tsrcHFs

DAI0_PIN20-1
(FS)

l«—— tsrcTDD —»

tsrcToH
DAIO_PIN20-1
(SDATA) X X

Figure 35. ASRC Serial Output Port Timing
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ADC Controller Module (ACM) Timing
Table 77 and Figure 48 describe ACM operations.

When internally generated, the programmed ACM clock (facrkproc) frequency in megahertz is set by the following equation where
CKDIV is a field in the ACM_TCO register and ranges from 1 to 255:

fSCLK 1

facikero = KOV

tacikeros =

Setup cycles (SC) in Table 77 is also a field in the ACM_TCO register and ranges from 0 to 4095. Hold Cycles (HC) is a field in the

1

fACLKF’R’OG

ACM_TC1 register that ranges from 0 to 15.

Table 77. ACM Timing

Parameter Min Max Unit
Timing Requirements
tspRr SPORT DRxPRI/DRXSEC Setup Before ACMx_CLK 34 ns
tHDR SPORT DRxPRI/DRxSEC Hold After ACMx_CLK 1.5 ns
Switching Characteristics
tscTics ACM Controls (ACMx_A[4:0]) Setup Before Assertion of CS | (SC + 1) X tsc k1 — 4.88 ns
tHCTLCS ACM Control (ACMx_A[4:0]) Hold After Deassertion of CS HC X tacLkprog — 1 ns
tacLkw ACM Clock Pulse Width' (0.5 x tacLkproG) — 1.6 ns
tACLK ACM Clock Period’ tacLkprog — 1.5 ns
thcsaclk  CS Hold to ACMx_CLK Edge -25 ns
tSCSACLK [« Setup to ACMx_CLK Edge tACLKPROG — 3.5 ns
!See Table 27 for details on the minimum period that can be programmed for tAcLKPROG-
DAIX_PIN20-1
(ACMO_FSICS)
CSPOL =1/0
_ scsack
DAIx_PIN20-1
(ACM_CLK) X X X
CLKPOL =1/0
i tacik YycsacLk
ACLKW - > -
DAIX_PIN20-1
(ACM_A0-4)
t tspr | thpr thcrics
scTLCS
DAIx_PIN20-1
(ACMO_T0)

Figure 48. ACM Timing
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| 1/fmMCKE _
MLBCP/N \’
RECOVERED /_\_ 1 _\_
CLOCK 1fMCKR
toeLay toeLay
-
MLBSP/N
MLBDP/N X
(TRANSMIT)
tsy —» -  tsgy—» -
MLBSP/N
MLBDP/N X VALID VALID
(RECEIVE)
thp tup
1/fMCKE _
MLBCP/N
D 1MCKR
RECOVERED
CLOCK
toeLay toeLay
PUEENG -
MLBSP/N
MLBDP/N
(TRANSMIT)
tsy
|~
MLBSP/N
MLBDP/N  VALID VALID
(RECEIVE)
tup tup

Figure 63. MLB 6-Pin Delay, Setup, and Hold Times
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Table 96. Thermal Characteristics for 400 CSP_BGA

0.9
0.8 Parameter |Conditions Typical | Unit
07 / CIN 0 linear m/s air flow 14.24 °C/W
z tuuse = 1.6V AT 25°C_£27 o 1 linear m/s air flow 1261 |°C/wW
0.6 e
s /4' 0)a 2 linear m/s air flow 12.09 °C/W
F 05 s o
E /// teaLl = 1.5V AT 25°C 0)c 5.71 C/W
o 04 > Yt 0 linear m/s air flow 0.08 °C/W
E 0.3 // Yir 1 linear m/s air flow 0.14 °C/W
2 0.2 Yt 2 linear m/s air flow 0.17 °C/W
0.1 Table 97. Thermal Characteristics for 176 LQFP_EP
0 0 2 4 6 8 10 12 Parameter |Conditions Typical |Unit
LOAD CAPACITANCE (pF) 0ja 0 linear m/s air flow 11.95 °C/W
Figure 88. Driver Type B and Driver Type C Typical Rise and Fall Times Oa 1linear m/s air flow 1043 W
(10% to 90%) vs. Load Capacitance (Vpp_pmc= 1.5 V) for DDR3 0a 2 linear m/s air flow 9.98 °C/W
0)c 11.10 °C/W
ENVIRONMENTAL CONDITIONS Yt 0 linear m/s air flow 0.15 °C/W
To determine the junction temperature on the application PCB, Yir 1 linear m/s air flow 0.24 °C/W
use the following equation: Yr 2 linear m/s air flow 0.29 °C/W

Ty = Tease + (W1 x Pp)

where:

Ty = junction temperature (°C).

Tcask = case temperature (°C) measured at the top center of the
package.

¥ = from Table 96 and Table 97.

Pp = power dissipation (see the Total Internal Power Dissipa-
tion section for the method to calculate Pp).

Values of 074 are provided for package comparison and PCB
design considerations. 0y can be used for a first order approxi-
mation of T} by the following equation:

Ty = Ta+ (054 % Pp)

where T4 = ambient temperature (°C).

Values of 0j¢ are provided for package comparison and PCB
design considerations when an external heat sink is required.

In Table 96 and Table 97, airflow measurements comply with
JEDEC standards JESD51-2 and JESD51-6. The junction to case
measurement complies with MIL-STD-883 (Method 1012.1).
All measurements use a 6 layer PCB with 101.6 mm x 152.4 mm
dimensions.
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