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The block diagram of the ADSP-21368 on Page 1 also shows the
peripheral clock domain (also known as the I/O processor) and

contains the following features:

« 10DO (peripheral DMA) and IOD1 (external port DMA)

buses for 32-bit data transfers

o Peripheral and external port buses for core connection

o External port with an AMI and SDRAM controller

e 4 units for PWM control

o 1 MTM unit for internal-to-internal memory transfers

« Digital applications interface that includes four precision
clock generators (PCG), a input data port (IDP) for serial
and parallel interconnect, an S/PDIF receiver/transmitter,
four asynchronous sample rate converters, eight serial
ports, a flexible signal routing unit (DAI SRU).

« Digital peripheral interface that includes three timers, a 2-
wire interface, two UARTS, two serial peripheral interfaces
(SPI), 2 precision clock generators (PCG) and a flexible sig-
nal routing unit (DPI SRU).

SHARC FAMILY CORE ARCHITECTURE

The ADSP-21367/ADSP-21368/ADSP-21369 are code compati-
ble at the assembly level with the ADSP-2126x, ADSP-21160,
and ADSP-21161, and with the first generation ADSP-2106x
SHARC processors. The ADSP-21367/ADSP-21368/
ADSP-21369 processors share architectural features with the
ADSP-2126x and ADSP-2116x SIMD SHARC processors, as
shown in Figure 2 and detailed in the following sections.
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Figure 2. SHARC Core Block Diagram
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Figure 3. Analog Power (Aypp) Filter Circuit

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 ADSP-21367/
ADSP-21368/ADSP-21369 processors to monitor and control
the target board processor during emulation. Analog Devices
DSP Tools product line of JTAG emulators provides 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
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.
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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 VisualDSP++ 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
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.
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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
VisualDSP++. 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 Engineer-to-Engineer
Note “Analog Devices JTAG Emulation Technical Reference”
(EE-68) 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.

ADDITIONAL INFORMATION

This data sheet provides a general overview of the
ADSP-21367/ADSP-21368/ADSP-21369 architecture and func-
tionality. For detailed information on the ADSP-2136x family
core architecture and instruction set, refer to the ADSP-21368
SHARC Processor Hardware Reference and the SHARC Processor
Programming Reference.
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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. For more information about
this term and related topics, see the “signal chain” entry in the
Glossary of EE Terms on the Analog Devices website.

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 Circuits from the Lab™ site (www.analog.com/signal
chains) provides:

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

« 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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PIN FUNCTION DESCRIPTIONS

The following symbols appear in the Type column of Table 8:

A = asynchronous, G = ground, I = input, O = output,

O/T = output three-state, P = power supply, S = synchronous,
(A/D) = active drive, (O/D) = open-drain, (pd) = pull-down

resistor, (pu) = pull-up resistor.

Table 8. Pin Descriptions

The ADSP-21367/ADSP-21368/ADSP-21369 SHARC proces-
sors use extensive pin multiplexing to achieve a lower pin count.
For complete information on the multiplexing scheme, see the
ADSP-21368 SHARC Processor Hardware Reference, “System
Design” chapter.

State During/

After Reset
Name Type (ID =00x) Description
ADDRy;.o O/T (pu)! Pulled high/ External Address. The processors output addresses for external memory and peripher-
driven low als on these pins.
DATAz:1 0 /0 (pu)! Pulled high/ External Data. Data pins can be multiplexed to support external memory interface data
pulled high (I/0), the PDAP (1), FLAGS (I/0), and PWM (O). After reset, all DATA pins are in EMIF mode
and FLAG(0-3) pins are in FLAGS mode (default). When configured using the IDP_P-
DAP_CTL register, IDP Channel 0 scans the external port data pins for parallel input data.
ACK I (pu)! Memory Acknowledge. External devices can deassert ACK (low) to add wait states to an
external memory access. ACK is used by I/0 devices, memory controllers, or other periph-
erals to hold off completion of an external memory access.
MS,4 O/T (pu)’ Pulled high/ Memory Select Lines 0-1. These lines are asserted (low) as chip selects for the corre-
driven high sponding banks of external memory. The MS. , lines are decoded memory address lines
that change atthe sametime asthe otheraddress lines. When no external memory access
is occurring, the MS;, lines are inactive; they are active, however, when a conditional
memory access instruction is executed, whether or not the condition is true.
The MS; pin can be used in EPORT/FLASH boot mode. See the processor hardware
reference for more information.
RD O/T (pu)’ Pulled high/ External Port Read Enable. RD is asserted whenever the processors read a word from
driven high external memory.
WR O/T (pu)’ Pulled high/ External Port Write Enable. WRis asserted when the processors write aword to external
driven high memory.
FLAGI[0]/IRQO I/0 FLAGIO] INPUT FLAGO/Interrupt Request 0.
FLAG[1]/IRQ1 I/0 FLAG[1] INPUT FLAG1/Interrupt Request 1.
FLAG[2]/IRQ2/ I/0 with pro- FLAG[2] INPUT FLAG2/Interrupt Request 2/Memory Select 2.
MS, grammablepu
(for MS mode)
FLAG[3)/ I/0 with pro- FLAG[3] INPUT FLAG3/Timer Expired/Memory Select 3.
TMREXP/MS; grammablepu
(for MS mode)
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Table 8. Pin Descriptions (Continued)

State During/

After Reset

Name Type (ID =00x) Description

SDRAS O/T (pu)’ Pulled high/ SDRAM Row Address Strobe. Connect to SDRAM's RAS pin. In conjunction with other

driven high SDRAM command pins, defines the operation for the SDRAM to perform.

SDCAS O/T (pu)’ Pulled high/ SDRAM Column Address Select. Connectto SDRAM'’s CAS pin.In conjunction with other

driven high SDRAM command pins, defines the operation for the SDRAM to perform.

SDWE O/T (pu)’ Pulled high/ SDRAM Write Enable. Connect to SDRAM'’s WE or W buffer pin.

driven high

SDCKE O/T (pu)’ Pulled high/ SDRAM Clock Enable. Connect to SDRAM's CKE pin. Enables and disables the CLK signal.

driven high For details, see the data sheet supplied with the SDRAM device.

SDA10 O/T (pu)’ Pulled high/ SDRAM A10 Pin. Enables applications to refresh an SDRAM in parallel with non-

driven low SDRAM accesses. This pin replaces the DSP’s A10 pin only during SDRAM accesses.

SDCLKO o/T High-Z/driving SDRAM Clock Output 0. Clock driver for this pin differs from all other clock drivers. See
Figure 40 on Page 51.

SDCLK1 o/rm SDRAM Clock Output 1. Additional clock for SDRAM devices. For systems with multiple
SDRAM devices, handles the increased clock load requirements, eliminating need of off-
chip clock buffers. Either SDCLK1 or both SDCLKx pins can be three-stated. Clock driver
for this pin differs from all other clock drivers. See Figure 40 on Page 51.

The SDCLK1 signal is only available on the SBGA package. SDCLK1 is not available on the
LQFP_EP package.

DAl _Pyo4 I/0 with pro- Pulled high/ Digital Applications Interface. These pins provide the physical interface to the DAI SRU.
grammable pulled high The DAI SRU configuration registers define the combination of on-chip audiocentric
pu? peripheral inputs or outputs connected to the pin, and to the pin’s output enable. The

configuration registers then determines the exact behavior of the pin. Any input or
output signal present in the DAI SRU may be routed to any of these pins. The DAl SRU
provides the connection from the serial ports (8), the SRC module, the S/PDIF module,
input data ports (2), and the precision clock generators (4), to the DAI_P20-1 pins. Pull-
ups can be disabled via the DAI_PIN_PULLUP register.

DPI _P144 I/0 with pro- Pulled high/ Digital Peripheral Interface. These pins provide the physical interface to the DPI SRU.
grammable pulled high The DPI SRU configuration registers define the combination of on-chip peripheral inputs
pu? or outputs connected to the pin and to the pin’s output enable. The configuration

registers of these peripherals then determines the exact behavior of the pin. Any input
or output signal present in the DPI SRU may be routed to any of these pins. The DPI SRU
provides the connection from the timers (3), SPIs (2), UARTSs (2), flags (12) TWI (1), and
general-purpose /0 (9) to the DPI_P14-1 pins. The TWI output is an open-drain output—
so the pins used for I’C data and clock should be connected to logic level 0. Pull-ups can
be disabled via the DPI_PIN_PULLUP register.

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

TDO o Test Data Output (JTAG). Serial scan output of the boundary scan path.

T™MS I (pu) Test Mode Select (JTAG). Used to control the test state machine.

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

TRST [ (pu) TestReset (JTAG). Resets the test state machine. TRST must be asserted (pulsed low) after

power-up or held low for proper operation of the processor.
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o The product of CLKIN and PLLM must never exceed fyco
(max) in Table 13 if the input divider is enabled
(INDIV =1).

The VCO frequency is calculated as follows:

fVCO =2xPLLM XfINPUT
fecrx = (2 x PLLM X finpyr) + (2 x 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 = Divider value 1, 2, 4, or 8 based on the PLLD value pro-
grammed on the PMCTL register. During reset this value is 1.

fiveur = Input frequency to the PLL.
fineur = CLKIN when the input divider is disabled or
fiveur = 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 and

Table 11. All of the timing specifications for the ADSP-2136x
peripherals are defined in relation to t,q . See the peripheral spe-
cific timing section for each peripheral’s timing information.

Table 11. Clock Periods

Timing

Requirements Description

t CLKIN Clock Period

teax Processor Core Clock Period

toaik Peripheral Clock Period = 2 X t

Figure 5 shows core to CLKIN relationships with external oscil-
lator or crystal. The shaded divider/multiplier blocks denote
where clock ratios can be set through hardware or software
using the power management control register (PMCTL). For
more information, see the processor hardware reference.

PMCTL
(SDCKR)
PMCTL
PLL (PLLBP)
(72}
f 7] CCLK
CLKIN CLKIN finput LOOP veo PLL % SDRAM |
> —> — = 2 >
DIVIDER FILTER EEC DIVIDER »|E = DIVIDER
y feck |2
XTAL Y
f PMCTL
(2xPLLD) ?
PMCTL
(INDIV) PLL - PMCTL »| DIVIDE |PCLK
MULTIPLIER (PLLBP) BY 2
L » PCLK
CLK_CFGx/PMCTL (2xPLLM)
» CCLK
CLKOUT (TEST ONLY)
i -
=
DELAY OF =
—>| 4096 CLKIN > E
CYCLES

\

Figure 5. Core Clock and System Clock Relationship to CLKIN
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Clock Signals

The processors can use an external clock or a crystal. See the
CLKIN pin description in Table 8 on Page 13. 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 fundamental mode.

Note that the clock rate is achieved using a 25 MHz crystal and a
PLL multiplier ratio 16:1 (CCLK:CLKIN achieves a clock speed
of 400 MHz). To achieve the full core clock rate, programs need
to configure the multiplier bits in the PMCTL register.

o

ADSP-2136x
CLKIN R1 XTAL
1M

$ R2
T a1

c & D Qe
22pF Y1 22pF

25.00 MHz

R2 SHOULD BE CHOSEN TO LIMIT CRYSTAL
DRIVE POWER. REFER TO CRYSTAL
MANUFACTURER’S SPECIFICATIONS

Figure 8. 400 MHz Operation (Fundamental Mode Crystal)
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Core Timer

The following timing specification applies to FLAG3 when it is
configured as the core timer (TMREXP).

Table 16. Core Timer

Parameter Min

Max

Unit

Switching Characteristic

tucnm TMREXP Pulse Width 4 Xty 1

ns

[ twerim

\

FLAG3
(TMREXP)

Figure 11. Core Timer

Timer PWM_OUT Cycle Timing

The following timing specification applies to Timer0, Timerl,
and Timer2 in PWM_OUT (pulse-width modulation) mode.
Timer signals are routed to the DPI_P14-1 pins through the
DPI SRU. Therefore, the timing specifications provided below
are valid at the DPI_P14-1 pins.

Table 17. Timer PWM_OUT Timing

Parameter Min

Max

Unit

Switching Characteristic

Lowmo Timer Pulse Width Output 2 X toe— 1.2

2% (22T = 1) X tooy

ns

twmo —— >

PWM
OUTPUTS

Figure 12. Timer PWM_OUT Timing
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Precision Clock Generator (Direct Pin Routing) inputs and outputs are not directly routed to/from DAI pins (via
pin buffers) there is no timing data available. All timing param-
eters and switching characteristics apply to external DAI pins
(DAIL_P01-20).

This timing is only valid when the SRU is configured such that
the precision clock generator (PCG) takes its inputs directly
from the DAI pins (via pin buffers) and sends its outputs
directly to the DAI pins. For the other cases, where the PCG’s

Table 20. Precision Clock Generator (Direct Pin Routing)

Parameter Min Max Unit

Timing Requirements

Tocer Input Clock Period oo X 4 ns

tormc PCG Trigger Setup Before Falling 45 ns
Edge of PCG Input Clock

tummic PCG Trigger Hold After Falling 3 ns

Edge of PCG Input Clock
Switching Characteristics

torceio PCG Output Clock and Frame Sync Active Edge 2.5 10 ns
Delay After PCG Input Clock

Tormiccuk PCG Output Clock Delay After PCG Trigger 2.5 + (2.5 X tpegp) 10 + (2.5 X toegp) ns

Tormicrs PCG Frame Sync Delay After PCG Trigger 2.5+ ((2.5 + D = PH) X toegp) 10+ ((2.5 + D = PH) X togp) ns

toccon Output Clock Period 2 X toegp = 1 ns

D = FSxDIV, and PH = FSxPHASE. For more information, see the processor hardware reference, “Precision Clock Generators” chapter.

!'In normal mode.

tsTriG tutric
DAI_Pn e
DPI_Pn
PCG_TRIGx_| (\(\
DAI_Pm
DPI_Pm
PCG_EXTx_I|
(CLKIN)
torcaio tecap
DAI_Py
DPI_Py
PCG_CLKx_O »
torriceLK - tppcaio tecoow
DAI_Pz
DPI_Pz
PCG_FSx_O »
|e—— toTRIGFS

Figure 15. Precision Clock Generator (Direct Pin Routing)
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Memory Read

Use these specifications for asynchronous interfacing to memo-
ries. These specifications apply when the processors are the bus
master accessing external memory space in asynchronous access
mode. Note that timing for ACK, DATA, RD, WR, and strobe
timing parameters only apply to asynchronous access mode.

Table 24. Memory Read

Parameter Min Max Unit
Timing Requirements

tono Address, Selects Delay to Data Valid" 2 W 4 tpo—5.12 ns
toro RD Low to Data Valid? W-32 ns
tops Data Setup to RD High 2.5 ns
thom Data Hold from RD High® * 0 ns
tomn ACK Delay from Address, Selects™> toax —9.5 + W ns
tosa ACK Delay from RD Low® W-7.0 ns
Switching Characteristics

Torua Address Selects Hold After RD High RH +0.20 ns
tom Address Selects to RD Low' o — 3.3 ns
taw RD Pulse Width W-1.4 ns
o RD High to WR, RD Low HI + top — 0.8 ns

W = (humber of wait states specified in AMICTLx register) X tspci-
HI =RHC + IC (RHC = number of read hold cycles specified in AMICTLx register) X tspci.
IC = (number of idle cycles specified in AMICTLx register) X tspcik.
H = (number of hold cycles specified in AMICTLx register) X tspci.

!'The falling edge of MSx is referenced.

?The maximum limit of timing requirement values for tpyp and tpg;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 ACK, DATA, RD, WR, and strobe timing parameters only apply to asynchronous access mode.

“Data hold: User must meet typ, O typgy in asynchronous access mode. See Test Conditions on Page 51 for the calculation of hold times given capacitive and dc loads.

* ACK delay/setup: User must meet tpya, OF tpsa, for deassertion of ACK (low). For asynchronous assertion of ACK (high), user must meet tpyk OF tpsax-
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Serial Ports

To determine whether communication is possible between two
devices at clock speed n, the following specifications must be
confirmed: 1) frame sync delay and frame sync setup and hold,
2) data delay and data setup and hold, and 3) SCLK width.

Table 28. Serial Ports—External Clock

Serial port signals SCLK, frame sync (FS), data channel A, data
channel B are routed to the DAI_P20-1 pins using the SRU.

Therefore, the timing specifications provided below are valid at
the DAI_P20-1 pins.

400 MHz
366 MHz
350 MHz 333 MHz 266 MHz
Parameter Min Max Min Max Min Max Unit
Timing Requirements
o FS Setup Before SCLK 2.5 2.5 2.5 ns
(Externally Generated FS in Either
Transmit or Receive Mode)
tors FS Hold After SCLK 2.5 2.5 2.5 ns
(Externally Generated FS in Either
Transmit or Receive Mode)
toome Receive Data Setup Before Receive | 1.9 2.0 2.5 ns
SCLK
tore! Receive Data Hold After SCLK 2.5 2.5 2.5 ns
Tocuow SCLK Width (thex X4)+2-0.5 (txX4)+2-0.5 (tax X 4)+2-0.5 ns
Tk SCLK Period tx X 4 tx X 4 tx X 4 ns
Switching Characteristics
torse? FS Delay After SCLK 10.25 10.25 1025 |ns
(Internally Generated FS in Either
Transmit or Receive Mode)
thorse? FS Hold After SCLK 2 2 2 ns
(Internally Generated FS in Either
Transmit or Receive Mode)
topre? Transmit Data Delay After Transmit 7.8 9.6 9.8 ns
SCLK
tuore Transmit Data Hold After Transmit |2 2 2 ns
SCLK
! Referenced to sample edge.
?Referenced to drive edge.
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Input Data Port

The timing requirements for the IDP are given in Table 32. IDP
signals SCLK, frame sync (FS), and SDATA are routed to the
DAI_P20-1 pins using the SRU. Therefore, the timing specifica-
tions provided below are valid at the DAI_P20-1 pins.

Table 32. IDP

Parameter Min Max Unit
Timing Requirements

toers FS Setup Before SCLK Rising Edge 4 ns
tours' FS Hold After SCLK Rising Edge 2.5 ns
tosp! SDATA Setup Before SCLK Rising Edge 2.5 ns
top SDATA Hold After SCLK Rising Edge 2.5 ns

| P Clock Width (te x4)+2-1 ns
topcik Clock Period to X 4 ns

! DATA, SCLK, FS can come from any of the DAI pins. SCLK and FS can also come via PCG or SPORTs. PCG’s input can be either CLKIN or any of the DAI pins.

SAMPLE EDGE  T——

t
DA|_P20—1 —_—\ _ IDPCLKW ./
(SCLK)

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

tsisp ¢
la—— tsiip ——»|
DAI_P20-1
(SDATA)

Figure 26. IDP Master Timing
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Parallel Data Acquisition Port (PDAP) chapter of the ADSP-21368 SHARC Processor Hardware
Reference. Note that the 20 bits of external PDAP data can be

The timing requirements for the PDAP are provided in provided through the external port DATA31-12 pins or the

Table 33. PDAP is the parallel mode operation of Channel 0 of

the IDP. For details on the operation of the IDP, see the IDP DAIpins.

Table 33. Parallel Data Acquisition Port (PDAP)
Parameter Min Max Unit
Timing Requirements
topown PDAP_HOLD Setup Before PDAP_CLK Sample Edge 2.5 ns
tuemolo. PDAP_HOLD Hold After PDAP_CLK Sample Edge 2.5 ns
tooso! PDAP_DAT Setup Before SCLK PDAP_CLK Sample Edge 3.85 ns
toouo! PDAP_DAT Hold After SCLK PDAP_CLK Sample Edge 2.5 ns
Tonciiw Clock Width (e X4)+2-3 ns
toncik Clock Period ok X 4 ns
Switching Characteristics
Loomion Delay of PDAP Strobe After Last PDAP_CLK Capture Edge for a Word 2 Xt + 3 ns
Topsras PDAP Strobe Pulse Width 2 Xt — 1 ns

! Data Source pins are DATA31-12, or DAI pins. Source pins for SCLK and FS are: 1) DATA11-10 pins, 2) DAI pins.

SAMPLE EDGE

teocLk
_ tepcLkw _
DAI_P20-1
(PDAP_CLK)
A tspHOLD thPHOLD
DAI_P20-1
(PDAP_HOLD)
- tepsp _ | teowo
DAI_P20-1/
ADDR23-4
(PDAP_DATA)
tepHLDD tepsTrRB
DAI_P20-1 -
(PDAP_STROBE)

Figure 27. PDAP Timing
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Pulse-Width Modulation Generators

Table 34. PWM Timing

Parameter Min Max Unit

Switching Characteristics

ommn PWM Output Pulse Width to — 2 (210 = 2) X tou ns

o PWM Output Period 2 Xt~ 1.5 (27 = 1) X to ns
—— thwmw

PWM
OUTPUTS

- tewmp >

Figure 28. PWM Timing

Sample Rate Converter—Serial Input Port

The SRC input signals SCLK, frame sync (FS), and SDATA are
routed from the DAI_P20-1 pins using the SRU. Therefore, the
timing specifications provided in Table 35 are valid at the
DAI_P20-1 pins.

Table 35. SRC, Serial Input Port

Parameter Min Max Unit
Timing Requirements

topesrs' FS Setup Before SCLK Rising Edge 4 ns
oncrrs FS Hold After SCLK Rising Edge 5.5 ns
topesp' SDATA Setup Before SCLK Rising Edge 4 ns
tesarn SDATA Hold After SCLK Rising Edge 5.5 ns
Tonccuow Clock Width (tex X 4) +2-1 ns
Topcaux Clock Period toe X 4 ns

! DATA, SCLK, FS can come from any of the DAI pins. SCLK and FS can also come via PCG or SPORTs. PCG’s input can be either CLKIN or any of the DAI pins.
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Sample Rate Converter—Serial Output Port

For the serial output port, the frame-sync is an input and it
should meet setup and hold times with regard to SCLK on the
output port. The serial data output, SDATA, has a hold time

Table 36. SRC, Serial Output Port

and delay specification with regard to SCLK. Note that SCLK
rising edge is the sampling edge and the falling edge is the
drive edge.

Parameter Min Max Unit
Timing Requirements

toncsrs' FS Setup Before SCLK Rising Edge 4 ns
tocnrs FS Hold After SCLK Rising Edge 5.5 ns
Tonccuw Clock Width (X 4) +2-1 ns

| P Clock Period tax X 4 ns
Switching Characteristics

torero. Transmit Data Delay After SCLK Falling Edge 9.9 ns
tocron Transmit Data Hold After SCLK Falling Edge 1 ns

! DATA, SCLK, and FS can come from any of the DAI pins. SCLK and FS can also come via PCG or SPORTs. PCG’s input can be either CLKIN or any of the DAI pins.

SAMPLE EDGE

- tsrccLk

DAI_P20-1 \N<— tsreckw ——»/
(SCLK)
tsresFs tsrcHFs
DAI_P20-1
(FS)
|<«—— tsrcTDD
tsrcToH
DAI_P20-1
(SDATA)

X

Figure 30. SRC Serial Output Port Timing
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SAMPLE EDGE

tsitxcLkw tsitxcLk
DAI_P20-1
(TXCLK)

tsiscLk

— tSISCLKW —_— P

DAI_P20-1
(SCLK)

[ tsisks | > tsiirs

DAI_P20-1
(FS)

X

tsisp >l tsip
DAI_P20-1
(SDATA)

Figure 34. S/PDIF Transmitter Input Timing

Rev.F | Page460of64 | October2013


http://www.analog.com/ADSP-21368?src=ADSP-21368.pdf
http://www.analog.com/ADSP-21369?src=ADSP-21369.pdf
http://www.analog.com/ADSP-21367?src=ADSP-21367.pdf

ADSP-21367/ADSP-21368/ADSP-21369

OUTPUT DRIVE CURRENTS

Figure 39 shows typical I-V characteristics for the output driv-
ers and Figure 40 shows typical I-V characteristics for the

SDCLK output drivers. The curves represent the current drive
capability of the output drivers as a function of output voltage.

40 |

30 Vo 3.3V, 25°C

\\ o

2 —
£ 20 ~ X 3.47V, -45°C
= ¥
g 10 3.11V,125°C \
g N
3 o 3.1V, 105°C
I
g -0 3,11V, 125°C
> \ _Z 3.11V, 1o|5°c
g = | svi2sc
' .3V, 25°
3 -0 v S — -
@ oL 1

40 | 3.47V, 45°C

0 05 1.0 15 20 25 3.0 35
SWEEP (Vppexy) VOLTAGE (V)
Figure 39. Typical Drive at Junction Temperature
75
60 — Vou

z 547V, —d5°
: 45 — —a3-47V, —45°C -
= 30 - 3.3V, 25°C
& 15 3.13V,125°C > \&
o
g 0 3.13V,105°C
(]
E s ! \
o o
>° -30 N 3.13V,125°C
w - 3.13V,105°C
8 45 >'\\ "
3 6033y, 25¢
5 v ——]

=75 "3.47v, -a5°C —

-90 ‘|’0L

-105

[} 0.5 1.0 1.5 2.0 2.5 3.0 3.5

SWEEP (Vppeyy) VOLTAGE (V)

Figure 40. SDCLK1-0 Drive at Junction Temperature

Rev.F |

Page 51 of 64

TEST CONDITIONS

The ac signal specifications (timing parameters) appear in
Table 14 on Page 23 through Table 42 on Page 50. These include
output disable time, output enable time, and capacitive loading.
The timing specifications for the SHARC apply for the voltage
reference levels in Figure 41.

Timing is measured on signals when they cross the 1.5 V level as
described in Figure 41. All delays (in nanoseconds) are mea-
sured between the point that the first signal reaches 1.5 V and
the point that the second signal reaches 1.5 V.

INPUT
OR 1.5V 1.5V
OUTPUT

Figure 41. Voltage Reference Levels for AC Measurements

CAPACITIVE LOADING

Output delays and holds are based on standard capacitive loads
of an average of 6 pF on all pins (see Figure 42). Figure 47 and
Figure 48 show graphically how output delays and holds vary
with load capacitance. The graphs of Figure 43 through

Figure 48 may not be linear outside the ranges shown for Typi-
cal Output Delay vs. Load Capacitance and Typical Output Rise
Time (20% to 80%, V = Min) vs. Load Capacitance.

TESTER PIN ELECTRONICS

L]
450 ﬁ
70Q

500 Z0 =500 (impedance)
TD=4.04 £1.18 ns
0.5pF
4pF 2pF % P

400Q

1.5V @

O
DUT
OUTPUT

NOTES:

THE WORST CASE TRANSMISSION LINE DELAY IS SHOWN AND CAN BE USED
FORTHE OUTPUT TIMING ANALYSIS TO REFELECT THE TRANSMISSION LINE
EFFECT AND MUST BE CONSIDERED. THE TRANSMISSION LINE (TD), IS FOR
LOAD ONLY AND DOES NOT AFFECT THE DATA SHEET TIMING SPECIFICATIONS.

ANALOG DEVICES RECOMMENDS USING THE IBIS MODEL TIMING FOR A GIVEN

SYSTEM REQUIREMENT. IF NECESSARY, A SYSTEM MAY INCORPORATE
EXTERNAL DRIVERS TO COMPENSATE FOR ANY TIMING DIFFERENCES.

Figure 42. Equivalent Device Loading for AC Measurements
(Includes All Fixtures)
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256-BALL BGA_ED PINOUT

The following table shows the ADSP-2136x’s pin names and

their default function after reset (in parentheses).

Table 45. 256-Ball BGA_ED Pin Assignment (Numerically by Ball Number)

Ball No. Signal Ball No.  Signal Ball No. Signal Ball No.  Signal
AO1 NC BO1 DAI_PO5 (SD1A) Co1 DAI_P09 (SD2A) DO1 DAI_P10 (SD2B)
AO2 TDI BO2 SDCLK1' C02 DAI_P07 (SCLK1) D02 DAI_P06 (SD1B)
AO3 T™S BO3 TRST Co3 GND D03 GND
A04 CLK_CFGO B0O4 TCK Co4 Vooer D04 Voosr
AO5 CLK_CFG1 BOS BOOT_CFGO Co5 GND DO5 GND
A06 EMU B06 BOOT_CFG1 Co6 GND D06 Voosr
AO7 DAI_P04 (SFS0) BO7 TDO co7 Voonr D07 Voo
A0S DAI_PO1 (SDOA) BOS DAI_P03 (SCLKO) cos GND D08 GND
A09 DPI_P14 (TIMER1) B09 DAI_P02 (SDOB) C09 GND D09 Voosr
A10 DPI_P12 (TWI_CLK) B10 DPI_P13 (TIMERO) C10 Voonr D10 Voonr
A1 DPI_P10 (UARTORX) B11 DPI_P11 (TWI_DATA) |C11 GND D11 GND
A12 DPI_P09 (UARTOTX) B12 DPI_P08 (SPIFLG3) C12 GND D12 Voosa
A13 DPI_PO7 (SPIFLG2) B13 DPI_PO5 (SPIFLGO) C13 Voonr D13 Voonr
A14 DPI_PO06 (SPIFLG1) B14 DPI_P04 (SPIDS) C14 GND D14 GND
A15 DPI_PO3 (SPICLK) B15 DPI_PO1 (SPIMOSI) c15 GND D15 Voosr
A16 DPI_P02 (SPIMISO) B16 RESET C16 Voonr D16 GND
A17 RESETOUT B17 DATA30 c17 Voonr D17 Vopexr
A18 DATA31 B18 DATA29 C18 Voonr D18 GND
A19 NC B19 DATA28 19 DATA27 D19 DATA26
A20 NC B20 NC C20 NC/RPBA? D20 DATA24
EO1 DAI_P11 (SD3A) FO1 DAI_P14 (SFS3) GO1 DAI_P15 (SD4A) HO1 DAI_P17 (SD5A)
E02 DAI_P08 (SFS1) F02 DAI_P12 (SD3B) G02 DAI_P13 (SCLK3) HO2 DAI_P16 (SD4B)
E03 Voonr Fo3 GND GO3 GND HO3 Voonr
E04 Voonr Fo4 GND G04 Vooer Ho4 Voonr
E17 GND F17 Vooer G17 Voo H17 Vooexr
E18 GND F18 GND G18 Voo H18 GND
E19 DATA25 F19 GND/ID2? G19 DATA22 H19 DATA19
E20 DATA23 F20 DATA21 G20 DATA20 H20 DATA18
Jo1 DAI_P19 (SCLKS5) Ko1 FLAGO LO1 FLAG2 MO1 ACK
Jo2 DAI_P18 (SD5B) K02 DAI_P20 (SFS5) L02 FLAG1 M02 FLAG3
Jo3 GND K03 GND L03 Voonr Mo03 GND
Jo4 GND K04 Voosa LO4 Voonr Mo04 GND
nz GND K17 Voonr L17 Voonr M17 Voosr
18 GND K18 Voonr L18 Voonr M18 GND
119 GND/ID1? K19 GND/ID0? L19 DATA15 M19 DATA12
J20 DATA17 K20 DATA16 L20 DATA14 M20 DATA13
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PACKAGE DIMENSIONS

The ADSP-21367/ADSP-21368/ ADSP-21369 processors are
available in 256-ball RoHS compliant and leaded BGA_ED, and
208-lead RoHS compliant LQFP_EP packages.

30.20
! 30.00 SQ |
29.80
28.10
0.75 1.60 MAX I 28.00 SQ
0.60 ‘ 27.90
oas Lt |
[N |
1.00 REF —f/ :
SEATING :
PLANE .
TOP VIEW 8.890
(PINS DOWN) EXI;ggED REF
020
015
0.09
=AA\USL
—L 7
3.5°
0.08 0° BOTTOM VIEW
COPLANARITY (PINS UP)
VIEW A
ROTATED 90° CCW

BSC
LEAD PITCH

COMPLIANT TO JEDEC STANDARDS MS-026-BJB-HD

NOTE:

THE EXPOSED PAD IS REQUIRED TO BE ELECTRICALLY AND THERMALLY CONNECTED TO VSS.

THIS SHOULD BE IMPLEMENTED BY SOLDERING THE EXPOSED PAD TO A VSS PCB LAND THAT IS THE SAME SIZE
AS THE EXPOSED PAD.THE VSS PCB LAND SHOULD BE ROBUSTLY CONNECTED TO THE VSS PLANE INTHE PCB
WITH AN ARRAY OF THERMAL VIAS FOR BEST PERFORMANCE.

Figure 51. 208-Lead Low Profile Quad Flat Package, Exposed Pad [LQFP_EP]
(SW-208-1)
Dimensions shown in millimeters
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