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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
SDRAM memory. This support is not extended to the asynchro-
nous memory interface (AMI). Source modules need to be built
using the VISA option, in order to allow code generation tools
to create these more efficient opcodes.

On-Chip Memory

The processors contain varying amounts of internal RAM and
internal ROM which is shown in Table 3 through Table 5. Each
block can be configured for different combinations of code and
data storage. Each memory block supports single-cycle, inde-
pendent accesses by the core processor and I/O processor.

The processor’s SRAM can be configured as a maximum of
160k words of 32-bit data, 320k words of 16-bit data, 106.7k
words of 48-bit instructions (or 40-bit data), or combinations of
different word sizes up to 5M bits. All of the memory can be
accessed as 16-bit, 32-bit, 48-bit, or 64-bit words. A 16-bit

Table 3. ADSP-21477 Internal Memory Space (2M bits)

floating-point storage format is supported that effectively dou-
bles the amount of data that may be stored on-chip. Conversion
between the 32-bit floating-point and 16-bit floating-point
formats is performed in a single instruction. While each mem-
ory block can store combinations of code and data, accesses are
most efficient when one block stores data using the DM bus for
transfers, and the other block stores instructions and data using
the PM bus for transfers.

Using the DM bus and PM buses, with one bus dedicated to a
memory block, assures single-cycle execution with two data
transfers. In this case, the instruction must be available in the
cache.

The memory maps in Table 3 through Table 5 display the inter-
nal memory address space of the processors. The 48-bit space
section describes what this address range looks like to an
instruction that retrieves 48-bit memory. The 32-bit section
describes what this address range looks like to an instruction
that retrieves 32-bit memory.

IOP Registers 0x0000 0000-0x0003 FFFF

Long Word (64 Bits)

Extended Precision Normal or

Instruction Word (48 Bits)

Normal Word (32 Bits)

Short Word (16 Bits)

Block 0 ROM (Reserved)
0x0004 0000-0x0004 7FFF

Block 0 ROM (Reserved)
0x0008 0000-0x0008 AAA9

Block 0 ROM (Reserved)
0x0008 0000-0x0008 FFFF

Block 0 ROM (Reserved)
0x0010 0000-0x0011 FFFF

0x0004 C000-0x0004 FFFF

0x0009 000-0x0009 5554

0x0009 8000—-0x0009 FFFF

Reserved Reserved Reserved Reserved

0x0004 8000-0x0004 8FFF 0x0008 AAAA-0x0008 BFFF 0x0009 0000-0x0009 1FFF 0x0012 0000-0x0012 FFFF
Block 0 SRAM Block 0 SRAM Block 0 SRAM Block 0 SRAM

0x0004 9000-0x0004 BFFF 0x0008 C000-0x0008 FFFF 0x0009 2000-0x0009 7FFF 0x0012 4000-0x0012 FFFF
Reserved Reserved Reserved Reserved

0x0013 0000-0x0013 FFFF

Block 1 ROM (Reserved)
0x0005 0000-0x0005 7FFF

Block 1 ROM (Reserved)
0x000A 0000-0x000A AAA9

Block 1 ROM (Reserved)
0x000A 0000-0x000AFFFF

Block 1 ROM (Reserved)
0x0014 0000-0x0015 FFFF

0x0007 1000-0x0007 FFFF

0x000E 1555-0x000F 5554

0x000E 2000-0x000F FFFF

Reserved Reserved Reserved Reserved

0x0005 8000-0x0005 8FFF 0x000A AAAA-0x000A BFFF 0x000B 0000-0x000B 1FFF 0x0016 0000-0x0016 3FFF
Block 1 SRAM Block 1 SRAM Block 1 SRAM Block 1 SRAM

0x0005 9000-0x0005 BFFF 0x000A CO00-0x000A FFFF 0x000B 2000-0x000B 7FFF 0x0016 4000-0x0016 FFFF
Reserved Reserved Reserved Reserved

0x0005 C000-0x0005 FFFF 0x000B 0000-0x000B 5554 0x000B 8000-0x000B FFFF 0x0017 0000-0x0017 FFFF
Block 2 SRAM Block 2 SRAM Block 2 SRAM Block 2 SRAM

0x0006 0000-0x0006 OFFF 0x000C 0000-0x000C 1554 0x000C 0000-0x000C 1FFF 0x0018 0000-0x0018 3FFF
Reserved Reserved Reserved Reserved

0x0006 1000- 0x0006 FFFF 0x000C 1555-0x000D 5554 0x000C 2000-0x000D FFFF 0x0018 4000-0x001B FFFF
Block 3 SRAM Block 3 SRAM Block 3 SRAM Block 3 SRAM

0x0007 0000-0x0007 OFFF 0x000E 0000-0x000E 1554 0x000E 0000-0x000E 1FFF 0x001C 0000-0x001C 3FFF
Reserved Reserved Reserved Reserved

0x001C 4000-0x001F FFFF
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The watch dog timer also has an internal RC oscillator that can
be used as the clock source. The internal RC oscillator can be
used as an optional alternative to using an external clock applied
to the WDT_CLIN pin.

Real-Time Clock

The real-time clock (RTC) provides a robust set of digital watch
features, including current time, stopwatch, and alarm. The
RTC is clocked by a 32.768 kHz crystal external to the SHARC
processor. Connect RTC pins RTXI and RTXO with external
components as shown in Figure 3.

The RTC peripheral has dedicated power supply pins so that it
can remain powered up and clocked even when the rest of the
processor is in a low power state. The RTC provides several pro-
grammable interrupt options, including interrupt per second,
minute, hour, or day clock ticks, interrupt on programmable
stopwatch countdown, or interrupt at a programmed alarm
time. An RTCLKOUT signal that operates at 1 Hz is also pro-
vided for calibration.

RTXI RTXO

JE

C1== C2 ——

l [

NOTE: C1 AND C2 ARE SPECIFIC TO CRYSTAL SPECIFIED FOR X1.
CONTACT CRYSTAL MANUFACTURER FOR DETAILS. C1 AND C2
SPECIFICATIONS ASSUME BOARD TRACE CAPACITANCE OF 3 pF.

Figure 3. External Components for RTC

The 32.768 kHz input clock frequency is divided down toa 1 Hz
signal by a prescaler. The counter function of the timer consists
of four counters: a 60-second counter, a 60-minute counter, a
24-hour counter, and a 32,768-day counter. When the alarm
interrupt is enabled, the alarm function generates an interrupt
when the output of the timer matches the programmed value in
the alarm control register. There are two alarms: The first alarm
is for a time of day. The second alarm is for a day and time of
that day.

The stopwatch function counts down from a programmed
value, with one-second resolution. When the stopwatch inter-
rupt is enabled and the counter underflows, an interrupt is
generated.

SYSTEM DESIGN

The following sections provide an introduction to system design
options and power supply issues.

Program Booting

The internal memory boots at system power-up from an 8-bit
EPROM via the external port, an SPI master, or an SPI slave.
Booting is determined by the boot configuration
(BOOT_CFG2-0) pins in Table 10.

Rev.D | Page130f76

Table 10. Boot Mode Selection

BOOT_CFG2-0' |Booting Mode

000 SPI Slave Boot

001 SPI Master Boot (from Flash and Other Slaves)

010 AMI User Boot (for 8-bit Flash Boot)

011 No Boot (Processor Executes from Internal
ROM After Reset)

100 Reserved

1xx Reserved

! The BOOT_CFG2 pin is not available on the 100-lead or 88-lead packages.

A running reset feature is used to reset the processor core and
peripherals without resetting the PLL and SDRAM controller,
or performing a boot. The functionality of the RESETOUT
/RUNRSTIN pin has now been extended to also act as the input
for initiating a running reset. For more information, see the
ADSP-214xx SHARC Processor Hardware Reference.

Power Supplies

The processors have separate power supply connections for the
internal (Vpp nt) and external (Vpp gxr) power supplies. The
internal and analog supplies must meet the Vpp it specifica-
tions. The external supply must meet the Vpp gxr specification.
All external supply pins must be connected to the same power
supply.

To reduce noise coupling, the PCB should use a parallel pair of
power and ground planes for Vpp nr and GND.

Target Board JTAG Emulator Connector

Analog Devices DSP Tools product line of JTAG emulators uses
the IEEE 1149.1 JTAG test access port of the processors to mon-
itor and control the target board processor during emulation.
Analog Devices DSP Tools product line of JTAG emulators pro-
vides emulation at full processor speed, allowing inspection and
modification of memory, registers, and processor stacks. The
processor's JTAG interface ensures that the emulator will not
affect target system loading or timing.

For complete information on Analog Devices’ SHARC DSP
Tools product line of JTAG emulator operation, see the appro-
priate emulator hardware user’s guide.

DEVELOPMENT TOOLS

Analog Devices supports its processors with a complete line of
software and hardware development tools, including integrated
development environments (which include CrossCore® Embed-
ded Studio and/or VisualDSP++®), evaluation products,
emulators, and a wide variety of software add-ins.

Integrated Development Environments (IDEs)

For C/C++ software writing and editing, code generation, and
debug support, Analog Devices offers two IDEs.

The newest IDE, CrossCore Embedded Studio, is based on the
Eclipse™ framework. Supporting most Analog Devices proces-
sor families, it is the IDE of choice for future processors,
including multicore devices. CrossCore Embedded Studio
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seamlessly integrates available software add-ins to support real
time operating systems, file systems, TCP/IP stacks, USB stacks,
algorithmic software modules, and evaluation hardware board
support packages. For more information visit
www.analog.com/cces.

The other Analog Devices IDE, VisualDSP++, supports proces-
sor families introduced prior to the release of CrossCore
Embedded Studio. This IDE includes the Analog Devices VDK
real time operating system and an open source TCP/IP stack.
For more information visit www.analog.com/visualdsp. Note
that VisualDSP++ will not support future Analog Devices
processors.

EZ-KIT Lite Evaluation Board

For processor evaluation, Analog Devices provides 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. Also available are various EZ-Extenders®, which are
daughter cards delivering additional specialized functionality,
including audio and video processing. For more information
visit www.analog.com and search on “ezkit” or “ezextender”.

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’s PC, enabling the chosen IDE evaluation
suite to emulate the on-board processor in-circuit. This permits
the customer to download, execute, and debug programs for the
EZ-KIT Lite system. It also supports in-circuit programming of
the on-board Flash device to store user-specific boot code,
enabling standalone operation. With the full version of Cross-
Core Embedded Studio or Visual DSP++ installed (sold
separately), engineers 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 its capabilities
and reduce development time. Add-ins include board support
packages for evaluation hardware, various middleware pack-
ages, and algorithmic modules. Documentation, help,
configuration dialogs, and coding examples present in these
add-ins are viewable through the CrossCore Embedded Studio
IDE once the add-in is installed.

Board Support Packages for Evaluation Hardware

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

Middleware Packages

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

» www.analog.com/ucos3

» www.analog.com/ucfs

« www.analog.com/ucusbd

» www.analog.com/lwip

Algorithmic Modules

To speed development, Analog Devices offers add-ins that per-
form popular audio and video processing algorithms. These are
available for use with both CrossCore Embedded Studio and
Visual DSP++. For more information visit www.analog.com and
search on “Blackfin software modules” or “SHARC software
modules”.

Designing an Emulator-Compatible DSP Board (Target)

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

For details on target board design issues including mechanical
layout, single processor connections, signal buffering, signal ter-
mination, and emulator pod logic, see the EE-68: Analog Devices
JTAG Emulation Technical Reference on the Analog Devices
website (www.analog.com)—use site search on “EE-68.” This
document is updated regularly to keep pace with improvements
to emulator support.
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ADDITIONAL INFORMATION

This data sheet provides a general overview of the ADSP-2147x
architecture and functionality. For detailed information on the
family core architecture and instruction set, refer to the SHARC
Processor Programming Reference.

RELATED SIGNAL CHAINS

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

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

The Reference Designs page provides a link to Circuits from the
Lab™ (www.analog.com/signal chains) which contains:

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

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

o Reference designs applying best practice design techniques
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Table 11. Pin Descriptions (Continued)

State During/

Name Type After Reset Description

TDI I (ipu) Test Data Input (JTAG). Provides serial data for the boundary scan logic.

TDO o/T High-Z Test Data Output (JTAG). Serial scan output of the boundary scan path.

TMS I (ipu) Test Mode Select (JTAG). Used to control the test state machine.

TCK I Test Clock (JTAG). Provides a clock for JTAG boundary scan. TCK must be asserted
(pulsed low) after power-up or held low for proper operation of the device.

TRST I (ipu) Test Reset (JTAG). Resets the test state machine. TRST must be asserted (pulsed

low) after power-up or held low for proper operation of the processor.

EMU O (O/D, ipu) High-Z Emulation Status. Must be connected to the Analog Devices DSP Tools product
line of JTAG emulators target board connector only.

CLK_CFG;_ Core to CLKIN Ratio Control. These pins set the startup clock frequency.

Note that the operating frequency can be changed by programming the PLL
multiplier and divider in the PMCTL register at any time after the core comes out
of reset. The allowed values are:

00=28:1
01=32:1
10=16:1
11 =reserved
CLKIN Local Clock In. Used in conjunction with XTAL. CLKIN is the clock input. It

configures the processors to use either its internal clock generator or an external
clock source. Connecting the necessary components to CLKIN and XTAL enables
theinternal clock generator. Connecting the external clock to CLKIN while leaving
XTAL unconnected configures the processors to use the external clock source
such as an external clock oscillator. CLKIN may not be halted, changed, or
operated below the specified frequency.

XTAL (0] Crystal Oscillator Terminal. Used in conjunction with CLKIN to drive an external
crystal.
RESET Processor Reset. Resets the processor to a known state. Upon deassertion, there

is @ 4096 CLKIN cycle latency for the PLL to lock. After this time, the core begins
program execution from the hardware reset vector address. The RESET input must
be asserted (low) at power-up.

RESETOUT/RUNRSTIN | I/0 (ipu) Reset Out/Running Reset In. The default setting on this pin is reset out. This pin
also has a second function as RUNRSTIN which is enabled by setting bit 0 of the
RUNRSTCTL register. For more information, see the ADSP-214xx SHARC Processor
Hardware Reference.

BOOT_CFG,_4 Boot Configuration Select. These pins select the boot mode for the processor.
The BOOT_CFG pins must be valid before RESET (hardware and software) is de-
asserted.

The BOOT_CFG2 pin is only available on the 196-lead package.

The following symbols appear in the Type column of Table 11: A = asynchronous, | = input, O = output, S = synchronous, A/D = active drive,
0/D = open drain, and T = three-state, ipd = internal pull-down resistor, ipu = internal pull-up resistor.

The internal pull-up (ipu) and internal pull-down (ipd) resistors are designed to hold the internal path from the pins at the expected logic
levels. To pull-up or pull-down the external pads to the expected logic levels, use external resistors. Internal pull-up/pull-down resistors
cannot be enabled/disabled and the value of these resistors cannot be programmed. The range of an ipu resistor can be 26 kQ to 63 kQ. The
range of an ipd resistor can be 31 kQ to 85 kQ). The three-state voltage of ipu pads will not reach to full the Vpp gy level; at typical conditions
the voltage is in the range of 2.3V to 2.7 V.

In this table, all pins are LVTTL compliant with the exception of the thermal diode, shift register, and real-time clock (RTC) pins.

Not all pins are available in the 88-lead LFCSP_VQ and 100-lead LQFP package. For more information, see Table 2 on Page 3 and Table 62 on
Page 70.
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TIMING SPECIFICATIONS

Use the exact timing information given. Do not attempt to
derive parameters from the addition or subtraction of others.
While addition or subtraction would yield meaningful results
for an individual device, the values given in this data sheet
reflect statistical variations and worst cases. Consequently, it is
not meaningful to add parameters to derive longer times. See
Figure 49 under Test Conditions for voltage reference levels.

Switching Characteristics specify how the processor changes its
signals. Circuitry external to the processor must be designed for
compatibility with these signal characteristics. Switching char-
acteristics describe what the processor will do in a given
circumstance. Use switching characteristics to ensure that any
timing requirement of a device connected to the processor (such
as memory) is satisfied.

Timing Requirements apply to signals that are controlled by cir-
cuitry external to the processor, such as the data input for a read
operation. Timing requirements guarantee that the processor
operates correctly with other devices.

Core Clock Requirements

The processor’s internal clock (a multiple of CLKIN) provides
the clock signal for timing internal memory, processor core, and
serial ports. During reset, program the ratio between the proces-
sor’s internal clock frequency and external (CLKIN) clock
frequency with the CLK_CFG1-0 pins.

The processor’s internal clock switches at higher frequencies
than the system input clock (CLKIN). To generate the internal
clock, the processor uses an internal phase-locked loop (PLL,
see Figure 5). This PLL-based clocking minimizes the skew
between the system clock (CLKIN) signal and the processor’s
internal clock.

Voltage Controlled Oscillator (VCO)

In application designs, the PLL multiplier value should be
selected in such a way that the VCO frequency never exceeds
fvco specified in Table 20.

o The product of CLKIN and PLLM must never exceed 1/2 of
fyco (max) in Table 20 if the input divider is not enabled
(INDIV = 0).

o The product of CLKIN and PLLM must never exceed fyco
(max) in Table 20 if the input divider is enabled
(INDIV =1).

The VCO frequency is calculated as follows:

fVCO =2x PLLM XﬁNPUT
frcix = (2 % PLLM X fogpur) + PLLD

where:
fvco = VCO output

PLLM = Multiplier value programmed in the PMCTL register.
During reset, the PLLM value is derived from the ratio selected
using the CLK_CFG pins in hardware.

PLLD =2, 4, 8, or 16 based on the divider value programmed on
the PMCTL register. During reset this value is 2.

fineur is the input frequency to the PLL.

Rev.D | Page250f76

fineur = CLKIN when the input divider is disabled, or
CLKIN =+ 2 when the input divider is enabled.

Note the definitions of the clock periods that are a function of
CLKIN and the appropriate ratio control shown in Table 20. All
of the timing specifications for the peripherals are defined in
relation to tpcrx. See the peripheral specific section for each
peripheral’s timing information.

Table 18. Clock Periods

Timing

Requirements Description

tek CLKIN Clock Period

teck Processor Core Clock Period

tecik Peripheral Clock Period = 2 X tecik
tspcik SDRAM Clock Period = (tcc k) X SDCKR

Figure 5 shows core to CLKIN relationships with an external
oscillator or crystal. The shaded divider/multiplier blocks
denote where clock ratios can be set through hardware or soft-
ware using the power management control register (PMCTL).
For more information, see the ADSP-214xx SHARC Processor
Hardware Reference.
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Power-Up Sequencing o Ifthe Vpp iy power supply comes up after Vpp gxr, any
pin, such as RESETOUT and RESET, may actually drive

momentarily until the Vpp 1y rail has powered up. Systems
sharing these signals on the board must determine if there
are any issues that need to be addressed based on this
behavior.

The timing requirements for processor startup are given in
Table 19. While no specific power-up sequencing is required
between Vpp gxr and Vpp it there are some considerations
that the system designs should take into account.

+ No power supply should be powered up for an extended
period of time (>200 ms) before another supply starts to
ramp up.

Note that during power-up, when the Vpp r power supply
comes up after Vpp gxr, a leakage current of the order of three-
state leakage current pull-up, pull-down, may be observed on
any pin, even if that is an input only (for example, the RESET
pin), until the Vpp yr rail has powered up.

Table 19. Power-Up Sequencing Timing Requirements (Processor Startup)

Parameter Min Max Unit
Timing Requirements

tRsTvOD RESET Low Before Vpp gxr or Vpp it On 0 ms
tvDDEVDD Vpp_int On Before Vpp gxr -200 +200 ms
tewvon. CLKIN Valid After Vpp, iy and Vpp _gxr Valid 0 200 ms
teLkrsT CLKIN Valid Before RESET Deasserted 10? Ms
tpLLRsT PLL Control Setup Before RESET Deasserted 203 us
Switching Characteristic

tcoRrersT Core Reset Deasserted After RESET Deasserted 4096 X tek+ 2 Xt ¥

'Valid Vpp, ny and Vipp gxr assumes that the supplies are fully ramped to their nominal values (it does not matter which supply comes up first). Voltage ramp rates can vary
from microseconds to hundreds of milliseconds depending on the design of the power supply subsystem.

? Assumes a stable CLKIN signal, after meeting worst-case startup timing of crystal oscillators. Refer to your crystal oscillator manufacturer's data sheet for startup time. Assume
a 25 ms maximum oscillator startup time if using the XTAL pin and internal oscillator circuit in conjunction with an external crystal.

*Based on CLKIN cycles.

* Applies after the power-up sequence is complete. Subsequent resets require a minimum of four CLKIN cycles for RESET to be held low in order to properly initialize and
propagate default states at all I/O pins.

> The 4096 cycle count depends on tgggr specification in Table 21. If setup time is not met, one additional CLKIN cycle may be added to the core reset time, resulting in 4097
cycles maximum.

aEse trsTVDD \_/
;
[(¢
))
149
VoDINT
tivbpevbp
b)Y
«
V
PDEXT tcLkvop
! /_\_/_\_/_\_/_\_/_
CLKIN (—/
teLkrsT
))
/ L{Y
CLK_CFG1-0
\ s
tpLiRsT tcoRERST

RESETOUT
p))

Figure 6. Power-Up Sequencing

Rev.D | Page270f76 | April2017



http://www.analog.com/ADSP-21479?src=ADSP-21477_21478_21479.pdf
http://www.analog.com/ADSP-21477?src=ADSP-21477_21478_21479.pdf
http://www.analog.com/ADSP-21478?src=ADSP-21477_21478_21479.pdf

ADSP-2

1471/ADSP-21478/ADSP-21419

Clock Signals

The processors can use an external clock or a crystal. See the
CLKIN pin description in Table 11. Programs can configure the
processor to use its internal clock generator by connecting the
necessary components to CLKIN and XTAL. Figure 8 shows the
component connections used for a crystal operating in funda-

mental mode. Note that the clock rate is achieved using a

16.67 MHz crystal and a PLL multiplier ratio 16:1
(CCLK:CLKIN achieves a clock speed of 266 MHz). To achieve
the full core clock rate, programs need to configure the multi-
plier bits in the PMCTL register.

ADSP-2147x
CLKIN R1 XTAL
1MQ*
< R2
$ 470+ CHOOSE C1 AND C2 BASED ON THE CRYSTAL Y1.
| 11 CHOOSE R2 TO LIMIT CRYSTAL DRIVE POWER.
c1 X | L | 1 REFER TO CRYSTAL MANUFACTURER'S SPECIFICATIONS
22pF Yi T 22pF
16.67
L
*TYPICAL VALUES
Figure 8. 266 MHz Operation (Fundamental Mode Crystal)
Reset
Table 21. Reset
Parameter Min Max Unit
Timing Requirements
twrsT' RESET Pulse Width Low 4 X teg ns
tspsT RESET Setup Before CLKIN Low 8 ns

! Applies after the power-up sequence is complete. At power-up, the processor’s internal phase-locked loop requires no more than 100 ps while RESET is low, assuming stable

Vpp and CLKIN (not including start-up time of external clock oscillator).

CLKIN —_ \_‘)

— tWRST

))

-

tsrsT

Figure 9. Reset
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Running Reset

The following timing specification applies to RESETOUT/
RUNRSTIN pin when it is configured as RUNRSTIN.

Table 22. Running Reset

Parameter

Min Max

Unit

Timing Requirements
TWRUNRST Running RESET Pulse Width Low

tsRUNRST Running RESET Setup Before CLKIN High 8

4XtCK

ns
ns

CLKIN \ /

RUNRSTIN

| ———— twruNRsT tsRUNRST

)

Interrupts

[{4

Figure 10. Running Reset

The following timing specification applies to the FLAGO,
FLAG], and FLAG2 pins when they are configured as TRQO,
TRQI, and IRQ2 interrupts, as well as the DAI_P20-1 and
DPI_P14-1 pins when they are configured as interrupts.

Table 23. Interrupts

Parameter

Min Max

Unit

Timing Requirement
tipw IRQx Pulse Width

2X treik + 2

ns

INTERRUPT
INPUTS

-— tIPW —

Figure 11. Interrupts
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Pin to Pin Direct Routing (DAl and DPI)

For direct pin connections only (for example, DAI_PB01_I to
DAI_PB02_0O).

Table 28. DAI/DPI Pin to Pin Routing

Parameter Min Max Unit
Timing Requirement
torio Delay DAI/DPI Pin Input Valid to DAI/DPI Output Valid 1.5 10 ns

DAI_Pn
DPI_Pn

torio

DAI_Pm
DPI_Pm

Figure 16. DAI Pin to Pin Direct Routing
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Flags

The timing specifications provided below apply to ADDR23-0
and DATA7-0 when configured as FLAGS. See Table 11 for
more information on flag use.

Table 30. Flags

Parameter Min Max Unit
Timing Requirement

tepw FLAGs IN Pulse Width' 2 X tpck+ 3 ns
Switching Characteristic

tropw FLAGs OUT Pulse Width' 2 X tpeik — 3.5 ns

! This is applicable when the Flags are connected to DPI_P14-1, ADDR23-0, DATA7-0 and FLAG3-0 pins.

FLAG
INPUTS

- teipw =

FLAG
OUTPUTS

- tropw

Figure 18. Flags
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AMI Read

Use these specifications for asynchronous interfacing to memo-
ries. Note that timing for AMI_ACK, ADDR, DATA, AMI_RD,
AMI_WR, and strobe timing parameters only apply to asyn-
chronous access mode.

Table 32. AMI Read

Parameter Min Max Unit
Timing Requirements

tpap" > Address Selects Delay to Data Valid W + tspcik— 6.32 ns
torp" > AMI_RD Low to Data Valid W-3 ns
tops™ > Data Setup to AMI_RD High 2.6 ns
tHDRH Data Hold from AMI_RD High 0.4 ns
tpaak AMI_ACK Delay from Address Selects topak — 10+ W ns
tosak’ AMI_ACK Delay from AMI_RD Low W-7.0 ns
Switching Characteristics

toRuA Address Selects Hold After AMI_RD High RHC + 0.38 ns
toarl? Address Selects to AMI_RD Low tepcik— 5 ns
taw AMI_RD Pulse Width W-14 ns
trwr AMI_RD High to AMI_RD Low HI + tepek — 1.2 ns

W = (humber of wait states specified in AMICTLx register) X tspci-
RHC = (number of Read Hold Cycles specified in AMICTLx register) X tspcik
Where PREDIS =0
HI = RHC (if IC = 0): Read to Read from same bank
HI = RHC+ tspc (if IC > 0): Read to Read from same bank
HI = RHC + IC: Read to Read from different bank
HI = RHC + Max (IC, (4 X tspcik)): Read to Write from same or different bank
Where PREDIS =1
HI = RHC + Max (IC, (4 X tspcik)): Read to Write from same or different bank
HI = RHC + (3 X tspc): Read to Read from same bank
HI = RHC + Max (IC, (3 X tspcik)): Read to Read from different bank
IC = (number of idle cycles specified in AMICTLx register) X tspcik
H = (number of hold cycles specified in AMICTLx register) X tspcik-

! Data delay/setup: System must meet tpsp, tpprps, OF tps,

?The falling edge of AMI_MSY, is referenced.

3 The maximum limit of timing requirement values for tpsp and tpp;p parameters are applicable for the case where AMI_ACK is always high and when the ACK feature is not used.
*Note that timing for AMI_ACK, ADDR, DATA, AMI_RD, AMI_WR, and strobe timing parameters only apply to asynchronous access mode.

> Data hold: User must meet typpy in asynchronous access mode. See Test Conditions for the calculation of hold times given capacitive and dc loads.

® AMI_ACK delay/setup: User must meet tg,, OF tyq for deassertion of AMI_ACK (low).
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Figure 21. AMI Write
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The SPORTx_TDV_O output signal (routing unit) becomes
active in SPORT multichannel/packed mode. During transmit
slots (enabled with active channel selection registers), the
SPORTx_TDV_O is asserted for communication with external

devices.

Table 38. Serial Ports—TDYV (Transmit Data Valid)

88-Lead LFCSP Package All Other Packages
Parameter Min Max Min Max Unit
Switching Characteristics'
tpROVEN TDV Assertion Delay from Drive Edge of External Clock 3 3 ns
toFDVEN TDV Deassertion Delay from Drive Edge of External Clock 2 X tpcik 13.25 ns
torOVIN TDV Assertion Delay from Drive Edge of Internal Clock -0.1 -0.1 ns
toroviN TDV Deassertion Delay from Drive Edge of Internal Clock 35 3.5 ns
! Referenced to drive edge.
DRIVE EDGE DRIVE EDGE
))
DAI_P20-1 «
(SCLK, EXT) .
«
)
L{4
TOVx ~ ———f - -
DAI_P20-1 toroven
-
torovEN
DRIVE EDGE DRIVE EDGE
DAI_P20-1 «
(SCLK, INT)
(‘(‘
)
L{4
TDVx
DAI_P20-1 -
. » torpvin
torovIN

Figure 25. Serial Ports—TDV Internal and External Clock
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Input Data Port (IDP)

The timing requirements for the IDP are given in Table 39. IDP
signals are routed to the DAI_P20-1 pins using the SRU. There-
fore, the timing specifications provided below are valid at the

DAI_P20-1 pins.

Table 39. Input Data Port (IDP)

88-Lead LFCSP Package All Other Packages

Parameter Min Max Min Max Unit
Timing Requirements

toises’ Frame Sync Setup Before Serial Clock Rising Edge | 4.5 38 ns
tomes' Frame Sync Hold After Serial Clock Rising Edge 3 2.5 ns
tosp! Data Setup Before Serial Clock Rising Edge 4 2.5 ns
tomp! Data Hold After Serial Clock Rising Edge 3 2.5 ns
tiopcLkw Clock Width (traxX4)+2-1 (tpak X 4)+2-1 ns
tiopcik Clock Period tpek X 4 toak X 4 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 PCG’s input
can be either CLKIN or any of the DAI pins.

SAMPLE EDGE tippoLk

DALP21 — N\ tipbcLkw o/
(SCLK)

tsisrs —o{a—— tsiHrs ——»
DAI_P20-1
(FS)

tsisp

|a—— tsip ——»
DAI_P20-1
Ao X O X

Figure 26. IDP Master Timing
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Sample Rate Converter—Serial Input Port

The ASRC input signals are routed from the DAI_P20-1 pins
using the SRU. Therefore, the timing specifications provided in
Table 41 are valid at the DAI_P20-1 pins.

Table 41. ASRC, Serial Input Port

Parameter Min Max Unit
Timing Requirements

tercses| Frame Sync Setup Before Serial Clock Rising Edge 4 ns
tercHes Frame Sync Hold After Serial Clock Rising Edge 55 ns
torcsp! Data Setup Before Serial Clock Rising Edge 4 ns
tsrchp. Data Hold After Serial Clock Rising Edge 55 ns
tsrecLw Clock Width (tpak X 4)+2-1 ns
tsrecik Clock Period thak X 4 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. PCG’s input
can be either CLKIN or any of the DAI pins.

SAMPLE EDGE
- tsrceLk

DAI_P20-1 \N<e— tspccLkw ——»/
(SCLK)

tsrcsFs —-l<e—— tsrcHrs —
DAI_P20-1
(FS)

tsrcsp ——»{<¢—— tsrcHp ——»]

DAI_P20-1
X X

Figure 28. ASRC Serial Input Port Timing
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Pulse-Width Modulation Generators (PWM)

The following timing specifications apply when the
ADDR23-8/DPI_14-1 pins are configured as PWM.

Table 43. Pulse-Width Modulation (PWM) Timing

88-Lead LFCSP Package All Other Packages
Parameter Min Max Min Max Unit
Switching Characteristics
trwmw PWM OUtpUt Pulse Width tock — 2 (2]6 -2)x trcik tock — 2 (216 -2)x trcik ns
trwmp PWM Output Period 2 X tpek — 2 (2]6 -1)x trcik 2 X tpek— 1.5 (216 -1)x trcik ns
e thwmw
PWM
OUTPUTS
- tewmp >

Figure 30. PWM Timing
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Universal Asynchronous Receiver-Transmitter
(UART) Ports—Receive and Transmit Timing

For information on the UART port receive and transmit opera-
tions, see the ADSP-214xx SHARC Hardware Reference Manual.

2-Wire Interface (TWI)—Receive and Transmit Timing

For information on the TWI receive and transmit operations,
see the ADSP-214xx SHARC Hardware Reference Manual.

JTAG Test Access Port and Emulation

Table 55. JTAG Test Access Port and Emulation

88-Lead LFCSP Package

All Other Packages

Parameter Min Max Min Max Unit
Timing Requirements

trck TCK Period 20 20 ns
tstap TDI, TMS Setup Before TCK High 5 5 ns
thTap TDI, TMS Hold After TCK High 6 6 ns
tesys' System Inputs Setup Before TCK High 7 7 ns
thsys' System Inputs Hold After TCK High 18 18 ns
trreTw TRST Pulse Width 4 X teg 4 X teg ns
Switching Characteristics

toroo TDO Delay from TCK Low 11.5 10.5 ns
tpsys’ System Outputs Delay After TCK Low tex+2+7 tex+2+7 ns
! System Inputs = DATA15-0, CLK_CFG1-0, RESET, BOOT_CFG1-0, DAI_Px, DPI_Px, FLAG3-0, MLBCLK, MLBDAT, MLBSIG, SR_SCLK, SR_CLR, SR_SDI, and

SR_LAT.

?System Outputs = DAI_Px, DPI_Px, ADDR23-0, AMI_RD, AMI_WR, FLAG3-0, SDRAS, SDCAS, SDWE, SDCKE, SDA10, SDDQM, SDCLK, MLBDAT, MLBSIG, MLBDO,

MLBSO, SR_SDO, SR_LDO, and EMU.

TCK

trek

tstap ——»

«—tytap

\

T™MS
TDI

thbtpo

TDO

St

- tssys -

SYSTEM
INPUTS

tosys

SYSTEM
OUTPUTS

Figure 46. IEEE 1

149.1 JTAG Test Access Port
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Figure 53 shows the top view of the 88-lead LFCSP_VQ pin
configuration. Figure 54 shows the bottom view.

PIN 88 PIN 67
PIN 1 PIN 66
PIN 1 INDICATOR /
ADSP-2147x
88-LEAD LFCSP_VQ
TOP VIEW

PIN 22 PIN 45

PIN 23 PIN 44

Figure 53. 88-Lead LFCSP_VQ Lead Configuration (Top View)

PIN 67 PIN 88
PIN 66 PIN 1
ADSP-2147x
88-LEAD LFCSP_VQ GND PAD
BOTTOM VIEW (PIN 89) PIN 1 INDICATOR
PIN 45 PIN 22

PIN 44 PIN 23

Figure 54. 88-Lead LFCSP_VQ Lead Configuration (Bottom View)
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SURFACE-MOUNT DESIGN

For industry-standard design recommendations, refer to

IPC-7351, Generic Requirements for Surface-Mount Design
and Land Pattern Standard.

Table 64. Automotive Product Models

AUTOMOTIVE PRODUCTS

The ADSP-21477, ADSP-21478, and ADSP-21479 are available
with controlled manufacturing to support the quality and reli-
ability requirements of automotive applications. Note that these
automotive models may have specifications that differ from the
commercial models, and designers should review the product
Specifications section of this data sheet carefully.

Only the automotive grade products shown in Table 64 are
available for use in automotive applications. Contact your local
ADI account representative for specific product ordering infor-
mation and to obtain the specific Automotive Reliability reports
for these models.

Processor

Temperature On-Chip Instruction Package
Model’ Range? SRAM Rate (Max) Package Description | Option Notes
AD21477WYCPZ1Axx -40°Cto +105°C 2M bits 200 MHz 88-Lead LFCSP_VQ CP-88-5
AD21477WYSWZ1Axx -40°Cto +105°C 2M bits 200 MHz 100-Lead LQFP_EP SW-100-2
AD21478WYBCZ2Axx -40°Cto +105°C 3M bits 200 MHz 196-Ball CSP_BGA BC-196-8
AD21478WYCPZ1Axx -40°Cto +105°C 3M bits 200 MHz 88-Lead LFCSP_VQ CP-88-5
AD21478WYSWZ2Axx -40°Cto +105°C 3M bits 266 MHz 100-Lead LQFP_EP SW-100-2
AD21478WYSWZ2Bxx -40°Cto +105°C 3M bits 266 MHz 100-Lead LQFP_EP SW-100-2 |**
AD21479WYCPZ1Axx -40°Cto +105°C 5M bits 200 MHz 88-Lead LFCSP_VQ CP-88-5
AD21479WYCPZ1Bxx -40°Cto +105°C 5M bits 200MHz 88-Lead LFCSP_VQ CP-88-5 3.4
AD21479WYSWZ2Axx -40°Cto +105°C 5M bits 266 MHz 100-Lead LQFP_EP SW-100-2
AD21479WYSWZ2Bxx -40°Cto +105°C 5M bits 266 MHz 100-Lead LQFP_EP SW-100-2 |>*

! Z = RoHS compliant part.

?Referenced temperature is ambient temperature. The ambient temperature is not a specification. Please see Operating Conditions for junction temperature (T;)

specification, which is the only temperature specification.

? Contains multichannel audio decoders from Dolby and DTS. Users must have current licenses from Dolby and DTS to order this product.
* Contains Digital Transmission Content Protection (DTCP) from DTLA. User must have current license from DTLA to order this product.
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