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includes support for five to eight data bits, one or two stop bits,
and none, even, or odd parity. Each UART port supports two
modes of operation:

« PIO (programmed I/O). The processor sends or receives
data by writing or reading I/O-mapped UART registers.
The data is double-buffered on both transmit and receive.

« DMA (direct memory access). The DMA controller trans-
fers both transmit and receive data. This reduces the
number and frequency of interrupts required to transfer
data to and from memory. Each UART has two dedicated
DMA channels, one for transmit and one for receive. These
DMA channels have lower default priority than most DMA
channels because of their relatively low service rates. Flexi-
ble interrupt timing options are available on the transmit
side.

Each UART port’s baud rate, serial data format, error code gen-
eration and status, and interrupts are programmable:

o Supporting bit rates ranging from (fsc x/1,048,576) to
(fscix) bits per second.

o Supporting data formats from seven to 12 bits per frame.

« Both transmit and receive operations can be configured to
generate maskable interrupts to the processor.

The UART port’s clock rate is calculated as

fscrx

UART Clock Rate =
(1-EDBO)

16 x UART _Divisor

Where the 16-bit UART divisor comes from the UARTx_DLH
register (most significant 8 bits) and UARTx_DLL register (least
significant eight bits), and the EDBO is a bit in the
UARTx_GCTL register.

In conjunction with the general-purpose timer functions, auto-
baud detection is supported.

UART1 and UARTS3 feature a pair of UARTXRTS (request to
send) and UARTxXCTS (clear to send) signals for hardware flow
purposes. The transmitter hardware is automatically prevented
from sending further data when the UARTXCTS input is de-
asserted. The receiver can automatically de-assert its
UARTXRTS output when the enhanced receive FIFO exceeds a
certain high-water level. The capabilities of the UARTS are fur-
ther extended with support for the Infrared Data Association
(IrDA®) Serial Infrared Physical Layer Link Specification (SIR)
protocol.

CONTROLLER AREA NETWORK (CAN)

The ADSP-BF54x Blackfin processors offer up to two CAN con-
trollers that are communication controllers that implement the
controller area network (CAN) 2.0B (active) protocol. This pro-
tocol is an asynchronous communications protocol used in both
industrial and automotive control systems. The CAN protocol is
well suited for control applications due to its capability to com-
municate reliably over a network since the protocol
incorporates CRC checking, message error tracking, and fault
node confinement.
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The ADSP-BF54x Blackfin processors’ CAN controllers offer
the following features:

« 32 mailboxes (8 receive only, 8 transmit only, 16 configu-
rable for receive or transmit).

+ Dedicated acceptance masks for each mailbox.
« Additional data filtering on first two bytes.

o Support for both the standard (11-bit) and extended (29-
bit) identifier (ID) message formats.

o Support for remote frames.
o Active or passive network support.

o CAN wakeup from hibernation mode (lowest static power
consumption mode).

« Interrupts, including: TX complete, RX complete, error

and global.

The electrical characteristics of each network connection are
very demanding, so the CAN interface is typically divided into
two parts: a controller and a transceiver. This allows a single
controller to support different drivers and CAN networks. The
ADSP-BF54x Blackfin processors’ CAN module represents only
the controller part of the interface. The controller interface sup-
ports connection to 3.3 V high speed, fault-tolerant, single-wire
transceivers.

An additional crystal is not required to supply the CAN clock, as
the CAN clock is derived from the processor system clock
(SCLK) through a programmable divider.

TWI CONTROLLER INTERFACE

The ADSP-BF54x Blackfin processors include up to two 2-wire
interface (TWI) modules for providing a simple exchange
method of control data between multiple devices. The modules
are compatible with the widely used I*C bus standard. The TWI
modules offer the capabilities of simultaneous master and slave
operation and support for both 7-bit addressing and multime-
dia data arbitration. Each TWI interface uses two pins for
transferring clock (SCLx) and data (SDAXx), and supports the
protocol at speeds up to 400K bits/sec. The TWTI interface pins
are compatible with 5 V logic levels.

Additionally, the ADSP-BF54x Blackfin processors’ TWI mod-
ules are fully compatible with serial camera control bus (SCCB)
functionality for easier control of various CMOS camera sensor
devices.

PORTS

Because of their rich set of peripherals, the ADSP-BF54x
Blackfin processors group the many peripheral signals to ten
ports—referred to as Port A to Port J. Most ports contain 16
pins, though some have fewer. Many of the associated pins are
shared by multiple signals. The ports function as multiplexer
controls. Every port has its own set of memory-mapped regis-
ters to control port muxing and GPIO functionality.
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General-Purpose 1/0 (GPIO)

Every pin in Port A to Port J can function as a GPIO pin, result-
ing in a GPIO pin count up to 154. While it is unlikely that all
GPIO pins will be used in an application, as all pins have multi-
ple functions, the richness of GPIO functionality guarantees
unrestrictive pin usage. Every pin that is not used by any func-
tion can be configured in GPIO mode on an individual basis.

After reset, all pins are in GPIO mode by default. Since neither
GPIO output nor input drivers are active by default, unused
pins can be left unconnected. GPIO data and direction control
registers provide flexible write-one-to-set and write-one-to-
clear mechanisms so that independent software threads do not
need to protect against each other because of expensive read-
modify-write operations when accessing the same port.

Pin Interrupts

Every port pin on ADSP-BF54x Blackfin processors can request
interrupts in either an edge-sensitive or a level-sensitive manner
with programmable polarity. Interrupt functionality is decou-
pled from GPIO operation. Four system-level interrupt
channels (PINTO, PINT1, PINT2 and PINT3) are reserved for
this purpose. Each of these interrupt channels can manage up to
32 interrupt pins. The assignment from pin to interrupt is not
performed on a pin-by-pin basis. Rather, groups of eight pins
(half ports) can be flexibly assigned to interrupt channels.

Every pin interrupt channel features a special set of 32-bit mem-
ory-mapped registers that enables half-port assignment and
interrupt management. This not only includes masking, identi-
fication, and clearing of requests, it also enables access to the
respective pin states and use of the interrupt latches regardless
of whether the interrupt is masked or not. Most control registers
feature multiple MMR address entries to write-one-to-set or
write-one-to-clear them individually.

PIXEL COMPOSITOR (PIXC)

The pixel compositor (PIXC) provides image overlays with
transparent-color support, alpha blending, and color space con-
version capabilities for output to TFT LCDs and NTSC/PAL
video encoders. It provides all of the control to allow two data
streams from two separate data buffers to be combined,
blended, and converted into appropriate forms for both LCD
panels and digital video outputs. The main image buffer pro-
vides the basic background image, which is presented in the
data stream. The overlay image buffer allows the user to add
multiple foreground text, graphics, or video objects on top of
the main image or video data stream.

ENHANCED PARALLEL PERIPHERAL INTERFACE
(EPPI)

The ADSP-BF54x Blackfin processors provide up to three
enhanced parallel peripheral interfaces (EPPIs), supporting data
widths up to 24 bits. The EPPI supports direct connection to
TFT LCD panels, parallel analog-to-digital and digital-to-ana-
log converters, video encoders and decoders, image sensor
modules and other general-purpose peripherals.

Rev.E | Page 13 0f 102

The following features are supported in the EPPI module:

 Programmable data length: 8 bits, 10 bits, 12 bits, 14 bits,
16 bits, 18 bits, and 24 bits per clock.

« Bidirectional and half-duplex port.

o Clock can be provided externally or can be generated
internally.

« Various framed and non-framed operating modes. Frame
syncs can be generated internally or can be supplied by an
external device.

« Various general-purpose modes with zero to three frame
syncs for both receive and transmit directions.

o ITU-656 status word error detection and correction for
ITU-656 receive modes.

 ITU-656 preamble and status word decode.

o Three different modes for ITU-656 receive modes: active
video only, vertical blanking only, and entire field mode.

« Horizontal and vertical windowing for GP 2 and 3 frame
sync modes.

« Optional packing and unpacking of data to/from 32 bits
from/to 8, 16 and 24 bits. If packing/unpacking is enabled,
endianness can be changed to change the order of pack-
ing/unpacking of bytes/words.

« Optional sign extension or zero fill for receive modes.

« During receive modes, alternate even or odd data samples
can be filtered out.

 Programmable clipping of data values for 8-bit transmit
modes.

« RGB888 can be converted to RGB666 or RGB565 for trans-
mit modes.

« Various de-interleaving/interleaving modes for receiv-
ing/transmitting 4:2:2 YCrCb data.

o FIFO watermarks and urgent DMA features.

o Clock gating by an external device asserting the clock gat-
ing control signal.

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

USB ON-THE-GO DUAL-ROLE DEVICE
CONTROLLER

The USB OTG dual-role device controller (USBDRC) provides
a low-cost connectivity solution for consumer mobile devices
such as cell phones, digital still cameras, and MP3 players,
allowing these devices to transfer data using a point-to-point
USB connection without the need for a PC host. The USBDRC
module can operate in a traditional USB peripheral-only mode
as well as the host mode presented in the On-the-Go (OTG)
supplement to the USB 2.0 specification. In host mode, the USB
module supports transfers at high speed (480 Mbps), full speed
(12 Mbps), and low speed (1.5 Mbps) rates. Peripheral-only
mode supports the high and full speed transfer rates.
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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.

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”

Rev.E | Page22of102

(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.

MXVR BOARD LAYOUT GUIDELINES

The MXVR Loop Filter RC network is connected between the
MLF_P and MLF_M pins in the following manner:

Capacitors:
» C1:0.047 pF (PPS type, 2% tolerance recommended)
o C2:330 pF (PPS type, 2% tolerance recommended)
Resistor:
o R1:330 Q (1% tolerance)

The RC network should be located physically close to the
MLF_P and MLF_M pins on the board.

The RC network should be shielded using GNDyp traces.

Avoid routing other switching signals near the RC network to
avoid crosstalk.

MXI driven with external clock oscillator IC:

o MXI should be driven with the clock output of a clock
oscillator IC running at a frequency of 49.152 MHz or
45.1584 MHz.

o MXO should be left unconnected.

« Avoid routing other switching signals near the oscillator
and clock output trace to avoid crosstalk. When not possi-
ble, shield traces with ground.

MXI/MXO with external crystal:

o The crystal must be a fundamental mode crystal running at
a frequency of 49.152 MHz or 45.1584 MHz.

o The crystal and load capacitors should be placed physically
close to the MXI and MXO pins on the board.

« Board trace capacitance on each lead should not be more
than 3 pF.

o Trace capacitance plus load capacitance should equal the
load capacitance specification for the crystal.

« Avoid routing other switching signals near the crystal and
components to avoid crosstalk. When not possible, shield
traces and components with ground.

Voomp/ GNDyp—MXVR PLL power domain:

» Route Vppyp and GND,p with wide traces or as isolated
power planes.

o Drive Vppyp to same level as Vppinr-

o Place a ferrite bead between the Vppnr power plane and the
Vppup pin for noise isolation.

o Locally bypass Vppyp with 0.1 uF and 0.01 puF decoupling
capacitors to GNDyyp.

« Avoid routing switching signals near to Vppyp and GNDyp
traces to avoid crosstalk.
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Table 11. Pin Descriptions (Continued)

Pin Name 1/0| Function (First/Second/Third/Fourth) ?;:aveezr
Port E: GPIO/SPI0/UARTO-1/PPI1/TWI0/Keypad

PEO/SPIOSCK/KEY_COL7? 1/0 | GP1O/SPIO Clock/Keypad Column Output A
PE1/SPIOMISO/KEY_ROW6® I/0 | GPIO/SPI0 Master In Slave Out/Keypad Row Input C
PE2/SPIOMOSI/KEY_COL6 I/0 | GPIO/SPIO Master Out Slave In/Keypad Column Output C
PE3/SPIOSS/KEY_ROWS5 I/0 | GPIO/SPIO Slave Select Input/ Keypad Row Input A
PE4/SPIOSELT/KEY_COL> I/O | GPIO/SPIO Slave Select Enable 1/Keypad Column Output A
PE5/SPIOSEL2/KEY_ROW4 I/0 | GPIO/SPIO Slave Select Enable 2/ Keypad Row Input A
PE6/SPIOSEL3/KEY_COL4 I/O | GPIO/SPI0 Slave Select Enable 3/ Keypad Column Output A
PE7/UARTOTX/KEY_ROW7 I/0 | GPIO/UARTO Transmit/ Keypad Row Input A
PE8/UARTORX/TACIO I/0 | GPIO/UARTO Receive/Alternate Capture Input 0 A
PE9/UARTIRTS I/O | GPIO/UART1 Request to Send A
PE10/UARTICTS I/0 | GPIO/UART1 Clear to Send A
PE11/PPIT_CLK I/0 | GPIO / PPIT Clock A
PE12/PPI1_FS1 I/0 | GPIO/PPIT Frame Sync 1 A
PE13/PPI1_FS2 I/0 | GPIO/PPI1 Frame Sync 2 A
PE14/SCLO I/0 | GPIO/TWIO Serial Clock (Open-drain output: requires a pull-up resistor.)| E
PE15/SDA0 I/0 | GPIO/TWIO Serial Data (Open-drain output: requires a pull-up resistor.) | E
Port F: GPIO/PPIO/Alternate ATAPI Data

PFO/PPIO_DO/ATAPI_DOA I/0 | GPIO/PPIO Data/Alternate ATAPI Data A
PF1/PPIO_D1/ATAPI_D1A 1/0 | GPIO/PPI0 Data/Alternate ATAPI Data A
PF2/PPI0_D2/ATAPI_D2A I/0 | GPIO/PPIO Data/Alternate ATAPI Data A
PF3/PPI0_D3/ATAPI_D3A I/0 | GPIO/PPIO Data/Alternate ATAPI Data A
PF4/PPI0O_D4/ATAPI_D4A 1/0 | GPIO/PPI0 Data/Alternate ATAPI Data A
PF5/PPIO_D5/ATAPI_D5A I/0 | GPIO/PPIO Data/Alternate ATAPI Data A
PF6/PPIO_D6/ATAPI_D6A I/0 | GPIO/PPIO Data/Alternate ATAPI Data A
PF7/PPIO_D7/ATAPI_D7A 1/0 | GPIO/PPI0 Data/Alternate ATAPI Data A
PF8/PPIO_D8/ATAPI_D8A I/0 | GPIO/PPIO Data/Alternate ATAPI Data A
PF9/PPIO_D9/ATAPI_D9A I/0 | GPIO/PPIO Data/Alternate ATAPI Data A
PF10/PPIO_D10/ATAPI_D10A I/O | GPIO/PPIO Data/Alternate ATAPI Data A
PF11/PPIO_D11/ATAPI_D11A I/0 | GPIO/PPIO Data/Alternate ATAPI Data A
PF12/PPIO_D12/ATAPI_D12A I/0 | GPIO/PPIO Data/Alternate ATAPI Data A
PF13/PPI0_D13/ATAPI_D13A I/0 | GPIO/PPIO Data/Alternate ATAPI Data A
PF14/PPI0_D14/ATAPI_D14A I/0 | GPIO/PPIO Data/Alternate ATAPI Data A
PF15/PPI0_D15/ATAPI_D15A I/0 | GPIO/PPIO Data/Alternate ATAPI Data A
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Table 11. Pin Descriptions (Continued)

Pin Name 1/0| Function (First/Second/Third/Fourth) ?;:aveezr
Port G: GPIO/PPI0/SPI1/PPI2/Up-Down
Counter/CANO-1/Host DMA/MXVR (MOST)/ATAPI
PGO/PPIO_CLK/TMRCLK 1/0 | GPIO/PPIO Clock/External Timer Reference A
PG1/PPIO_FS1 I/0 | GPIO/PPIO Frame Sync 1 A
PG2/PPIO_FS2/ATAPI_AOA I/0 | GPIO/PPIO Frame Sync 2/Alternate ATAPI Address A
PG3/PPI0O_D16/ATAPI_ATA I/0 | GPIO/PPI0 Data/Alternate ATAPI Address A
PG4/PPI0_D17/ATAPI_A2A I/0 | GPIO/PPIO Data/Alternate ATAPI Address A
PG5/SPI1SELT/HOST_CE/PPI2_FS2/CZM I/0 | GPIO/SPI1 Slave Select/Host DMA Chip Enable/ PPI2 Frame Sync 2/ Counter| A
Zero Marker
PG6/SPI1SEL2/HOST_RD/PPI2_FS1 I/0 | GPIO/SPI1 Slave Select/ Host DMA Read/PPI2 Frame Sync 1 A
PG7/SPI1SEL3/HOST_WR/PPI2_CLK I/0 | GPIO/SPI1 Slave Select/Host DMA Write/PPI2 Clock A
PG8/SPI1SCK I/0 | GPIO/SPIT Clock @
PG9/SPITMISO I/0 | GPIO/SPIT Master In Slave Out C
PG10/SPITMOSI I/0 | GPIO/SPIT Master Out Slave In C
PG11/SPI1SS/MTXON I/O | GPIO/SPI1 Slave Select Input/ MXVR Transmit Phy On A
PG12/CANOTX I/0 | GPIO/CANO Transmit A
PG13/CANORX/TACI4 I/0 | GPIO/CANO Receive/ Alternate Capture Input 4 A
PG14/CANTTX I/0 | GPIO/CAN1 Transmit A
PG15/CANTRX/TACI5 I/0 | GPIO/CANT1 Receive/ Alternate Capture Input 5 A
Port H:
GPIO/AMC/EXTDMA/ UART1/PPI0-2/ATAPI/Up-
Down Counter/TMR8-10/Host DMA/MXVR (MOST)
PHO/UART1TX/PPI1_FS3_DEN I/0 | GPIO/UARTT1 Transmit/PPI1 Frame Sync 3 A
PH1/UART1RX/PPIO_FS3_DEN/TACI1 I/0 | GPIO/UART 1 Receive/ PPIO Frame Sync 3/Alternate Capture Input 1 A
PH2/ATAPI_RESET/TMR8/PPI2_FS3_DEN I/O | GPIO/ATAPI Interface Hard Reset Signal/ Timer 8/ PPI2 Frame Sync 3 A
PH3/HOST_ADDR/TMR9/CDG I/0 | GPIO/HOST Address/ Timer 9/ Count Down and Gate A
PH4/HOST_ACK/TMR10/CUD I/0 | GPIO/HOST Acknowledge/ Timer 10/ Count Up and Direction A
PH5/MTX/DMARO/TACI8 and TACLK8 I/0 | GPIO/MXVR Transmit Data/Ext. DMA Request/Alt Capt. In. 8 /Alt In. Clk 8 | C
PH6/MRX/DMAR1/TACI9 and TACLK9 I/0 | GPIO/MXVR Receive Data/Ext. DMA Request/Alt Capt.In. 9 /AltIn.Clk9 | A
PH7 /MRXON/GPW/TACI10 and TACLK10/ HWAITA*®> |1/O | GPIO/MXVR Receive Phy On /Alt Capt. In. 10 /Alt In. Clk 10/ Alternate Boot | A
Host Wait
PH8/A4° I/0 | GPIO/Address Bus for Async Access A
PH9/A5® I/0 | GPIO/Address Bus for Async Access A
PH10/A6° I/0 | GPIO/Address Bus for Async Access A
PH11/A7° I/0 | GPIO/Address Bus for Async Access A
PH12/A8° I/O | GPIO/Address Bus for Async Access A
PH13/A%° I/0 | GPIO/Address Bus for Async Access A
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13See the ADSP-BF54x Blackfin Processor Hardware Reference Manual for definition of sleep, deep sleep, and hibernate operating modes.
“Includes current on Vppext, Vopuss, Vooves and Vppppr supplies. Clock inputs are tied high or low.

SGuaranteed maximum specifications.

1%Unit for Vppnr is V (volts). Unit for fge g is MHz. Example: 1.2 V, 133 MHz would be 0.77 x 1.2 x 133 = 122.9 mA added to Ipppgepst pep-

17See Table 18 for the list of Inpyyy power vectors covered.

Total power dissipation has two components:
o Static, including leakage current
o Dynamic, due to transistor switching characteristics

Many operating conditions can also affect power dissipation,
including temperature, voltage, operating frequency, and pro-
cessor activity. Electrical Characteristics on Page 36 shows the
current dissipation for internal circuitry (Vppint)- IpppeepsLEEp
specifies static power dissipation as a function of voltage
(Vppint) and temperature (see Table 16 and Table 17), and

Table 16. Static Current—Low Power Process (mA)'

Ippint specifies the total power specification for the listed test
conditions, including the dynamic component as a function of
voltage (Vppr) and frequency (Table 19).

There are two parts to the dynamic component. The first part is
due to transistor switching in the core clock (CCLK) domain.
This part is subject to an activity scaling factor (ASF) which rep-
resents application code running on the processor core and
L1/L2 memories (Table 18). The ASF is combined with the
CCLK frequency and Vppyr dependent data in Table 19 to cal-
culate this part. The second part is due to transistor switching in
the system clock (SCLK) domain, which is included in the Ippr
specification equation.

Voltage (Vppinr)®

1.20V |1.25V |1.30V |135V (1.38V |1.40V |1.43V

T,(°C)? |0.90V |0.95V |1.00V [1.05V [1.10V |1.15V
-40 11.9 13.5 155 17.7 20.3 233
0 20.1 22.3 24.7 27.8 311 349
25 31.2 34.2 375 413 45.6 50.3
45 47.0 51.0 555 60.6 66.0 720
55 58.6 63.1 68.3 74.1 80.3 87.1
70 80.7 86.6 93.0 100.2 108.1 116.7
85 107.0 114.3 122.5 1315 141.2 151.7
100 153.9 163.0 173.3 184.8 197.0 210.0
105 171.7 181.5 192.7 205.1 2183 2324
115 210.1 2214 234.2 248.6 263.7 279.9
125 257.9 270.9 285.9 302.5 314.6 334.0

26.8 30.6 35.0 399 43.2 455 49.5
39.3 44.2 49.6 55.7 59.8 62.5 67.2
55.7 61.7 68.2 754 80.3 83.6 88.6
78.8 86.1 94.2 102.9 108.9 112.8 118.2
94.9 103.0 112.0 122.0 128.4 132.8 140.0
125.9 136.0 146.8 158.7 166.4 171.6 179.5
163.1 175.3 188.5 202.7 211.8 218.0 226.7
224.1 239.0 2551 2724 2834 290.8 300.6
247.5 263.6 280.9 299.3 308.7 314.9 325.7
297.3 311.0 331.1 3525 366.3 N/A N/A
354.3 375.7 399.2 423.8 439.6 N/A N/A

'"Values are guaranteed maximum Ipppggpsgep for 400 MHz speed-grade devices.

2Valid temperature and voltage ranges are model-specific. See Operating Conditions on Page 34.

Table 17. Static Current—Automotive 400 MHz and All 533 MHz/600 MHz Speed Grade Devices (mA)'

Voltage (Vppinr)?

1.20V |1.25V [1.30V |[135V (1.38V |1.40V |1.43V

T,(°C)*> |0.90V [0.95V [1.00V [1.05V [1.10V [1.15V
-40 19.7 22.1 24.8 27.9 314 354

0 452 49,9 55.2 61.3 67.9 75.3
25 80.0 87.5 96.2 1058 [1164 [127.9
45 1242  |1348 |147.1 160.7 [175.3 [191.2
55 1546 [167.2 |181.7 |197.7 [2149 |2338
70 209.8 [2256 |243.9 |264.1 2858 |309.4
85 281.8 [3013 3235 [350.2 |[3785 |4089
100 366.5 |390.5 |419.4 |452.1 4869 |524.4
105 403.8 |4283 |4595 4943 [531.7 |571.9

39.9 45.0 50.6 57.0 61.2 64.0 704

83.5 92,6 102.6 113.6 121.0 125.8 135.0
140.4 154.1 169.2 185.4 196.1 203.3 218.0
208.6 227.3 247.6 269.6 284.0 293.6 3120
254.2 276.1 299.7 3259 343.1 354.6 374.0
334.8 363.5 394.3 427.7 4494 463.9 489.0
4421 477.9 516.5 5575 584.2 602.0 629.0
564.8 608.2 654.8 704.7 737.0 758.5 793.0
614.9 661.5 711.1 763.9 798.5 821.6 864.0

'"Values are guaranteed maximum Ipppggpg eep for automotive 400 MHz and all 533 MHz and 600 MHz speed grade devices.
2Valid temperature and voltage ranges are model-specific. See Operating Conditions on Page 34.
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Table 18. Activity Scaling Factors'

lppint POwWer Vector Activity Scaling Factor (ASF)
Ipp-pEAK 1.29
Iop-HiGH 1.24
IppTve 1.00
Iop-App 0.87
Iop-noP 0.74
Iop-pLE 0.47

!'See Estimating Power for ADSP-BF534/BF536/BF537 Blackfin Processors
(EE-297). The power vector information also applies to the ADSP-
BF542/ADSP-BF544/ADSP-BF547/ADSP-BF548/ ADSP-BF549 processors.

Table 19. Dynamic Current in CCLK Domain (mA, with ASF = 1.0)!

Voltage (Vppint)?
feak
(MHz)> |0.90V |0.95V |1.00V |1.05V [1.10V [1.15V [1.20V |1.25V [1.30V |[1.35V |1.38V [1.40V [1.43V
100 29.7 31.6 339 35.7 379 40.5 429 455 48.2 50.8 52.0 53.5 54.6
200 55.3 58.9 62.5 66.0 70.0 74.0 78.3 82.5 86.7 91.3 93.3 95.6 97.6
300 80.8 85.8 91.0 96.0 101.3 107.0 112.8 118.7 124.6 130.9 133.8 137.0 140.0
400 N/A 112.2 119.4 125.5 1324 139.6 146.9 154.6 162.3 170.0 173.8 177.8 181.6
500 N/A N/A N/A N/A N/A 1719 [180.6 [189.9 |199.1 2057 |2103 |213.0 |217.6
533 N/A N/A N/A N/A N/A N/A 191.9 201.6 211.5 218.0 222.8 225.7 230.5
600 N/A N/A N/A N/A N/A N/A N/A N/A 233.1 2414 |246.7 |252.7 |258.1

! The values are not guaranteed as stand-alone maximum specifications. They must be combined with static current per the equations of Electrical Characteristics on Page 36.
2Valid frequency and voltage ranges are model-specific. See Operating Conditions on Page 34.
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Table 25. Clock Out Timing

Parameter Min Max Unit
Switching Characteristics

tocik CLKOUT Period 2 7.5 ns
tscLin CLKOUT Width High 25 ns
tscikL CLKOUT Width Low 2.5 ns

! The tgc  value is the inverse of the fsc g specification. Reduced supply voltages affect the best-case value of 7.5 ns listed here.
P .
“The tscrx value does not account for the effects of jitter.

CLKOUT

Figure 11. CLKOUT Interface Timing

Table 26. Power-Up Reset Timing

Parameter Min Max Unit

Timing Requirement

test v pwr  RESET Deasserted After the Vppint, Vopext, VoooorVoouse:Voorte,VooveVoome, and {3500 X ten ns
CLKIN Pins Are Stable and Within Specification

In Figure 12, Vpp supprizs i Vopints Vopext Voopors Vppuses
Vpprre> Vopve, and Vppyp.

<—tRST,IN,PWR

CLKIN
VDD?SU PPLIES

Figure 12. Power-Up Reset Timing
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Asynchronous Memory Read Cycle Timing

Table 27 and Table 28 on Page 45 and Figure 13 and Figure 14
on Page 45 describe asynchronous memory read cycle opera-
tions for synchronous and for asynchronous ARDY.

Table 27. Asynchronous Memory Read Cycle Timing with Synchronous ARDY

Parameter Min Max Unit
Timing Requirements
tspar DATA15-0 Setup Before CLKOUT 5.0 ns
thpar DATA15-0 Hold After CLKOUT 0.8 ns
Tsaroy ARDY Setup Before the Falling Edge of CLKOUT 5.0 ns
tHARDY ARDY Hold After the Falling Edge of CLKOUT 0.0 ns
Switching Characteristics
too Output Delay After CLKOUT' 6.0 ns
tuo Output Hold After CLKOUT' 0.3 ns
' Output pins include AMS3—0, ABE1-0, ADDR19-1, AOE, and ARE.
SETUP PROGRAMMED READ ACCESS EXTENDED HOLD
2 CYCLES ACCESS 4 CYCLES | 3 CYCLES 1CYCLE,
VAVAVAVAVAVAVA
AMSX
ABE1-0 > (
ADDR19-1
AOE
— tDO — tHO
ARE
tHARDY
tSARDY\L. tharDY e
ARDY
! \
tsarpy tspa

tupat

DATA 15-0 4(

>_

Figure 13. Asynchronous Memory Read Cycle Timing with Synchronous ARDY
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DDR SDRAM/Mobile DDR SDRAM Timing

Table 32 and Figure 18/Figure 19 describe DDR
SDRAM/mobile DDR SDRAM read cycle timing.

Table 32. DDR SDRAM/Mobile DDR SDRAM Read Cycle Timing

DDR SDRAM Mobile DDR SDRAM
Parameter Min Max Min Max Unit
Timing Requirements
tac Access Window of DQO-15 to DCKO-1 