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regulator provides a range of core voltage levels when supplied
from Vppexr. The voltage regulator can be bypassed at the user's
discretion.

BLACKFIN PROCESSOR CORE

As shown in Figure 2, the Blackfin processor core contains two
16-bit multipliers, two 40-bit accumulators, two 40-bit ALUs,
four video ALUs, and a 40-bit shifter. The computation units
process 8-, 16-, or 32-bit data from the register file.

The compute register file contains eight 32-bit registers. When
performing compute operations on 16-bit operand data, the
register file operates as 16 independent 16-bit registers. All
operands for compute operations come from the multiported
register file and instruction constant fields.

Each MAC can perform a 16-bit by 16-bit multiply in each
cycle, accumulating the results into the 40-bit accumulators.
Signed and unsigned formats, rounding, and saturation

are supported.
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Figure 2. Blackfin Processor Core

The ALUs perform a traditional set of arithmetic and logical
operations on 16-bit or 32-bit data. In addition, many special
instructions are included to accelerate various signal processing
tasks. These include bit operations such as field extract and pop-
ulation count, modulo 2*? multiply, divide primitives, saturation
and rounding, and sign/exponent detection. The set of video
instructions include byte alignment and packing operations,
16-bit and 8-bit adds with clipping, 8-bit average operations,
and 8-bit subtract/absolute value/accumulate (SAA) operations.
Also provided are the compare/select and vector search
instructions.

For certain instructions, two 16-bit ALU operations can be per-
formed simultaneously on register pairs (a 16-bit high half and
16-bit low half of a compute register). If the second ALU is used,
quad 16-bit operations are possible.
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The 40-bit shifter can perform shifts and rotates and is used to
support normalization, field extract, and field deposit
instructions.

The program sequencer controls the flow of instruction execu-
tion, including instruction alignment and decoding. For
program flow control, the sequencer supports PC relative and
indirect conditional jumps (with static branch prediction), and
subroutine calls. Hardware is provided to support zero-over-
head looping. The architecture is fully interlocked, meaning that
the programmer need not manage the pipeline when executing
instructions with data dependencies.

The address arithmetic unit provides two addresses for simulta-
neous dual fetches from memory. It contains a multiported
register file consisting of four sets of 32-bit index, modify,
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controller to prioritize and control all system events. Conceptu-
ally, interrupts from the peripherals enter into the SIC and are

Table 2. Core Event Controller (CEC)

then routed directly into the general-purpose interrupts of the Priority
CEC. (0 is Highest) |Event Class EVT Entry
0 Emulation/Test Control EMU
Core Event Controller (CEC) _
) ) 1 RESET RST
The CEC supports nine gene.ral—purpose interrupts (IVG15-7), 2 Nonmaskable Interrupt NMI
in addition to the dedicated interrupt and exception events. Of )
th . L 3 Exception EVX
ese general-purpose interrupts, the two lowest-priority
interrupts (IVG15-14) are recommended to be reserved for 4 Reserved -
software interrupt handlers, leaving seven prioritized interrupt 5 Hardware Error IVHW
inputs to support the peripherals of the processor. Table 2 6 Core Timer IVTMR
describes the inputs to the CE(?, 1dent.1ﬁes .the?lr names in the 7 General-Purpose Interrupt 7 VG7
event vector table (EVT), and lists their priorities.
8 General-Purpose Interrupt 8 IVG8
System Interrupt Controller (SIC) 9 General-Purpose Interrupt9 | IVG9
The system interrupt controller provides the mapping and rout- 10 General-Purpose Interrupt 10 | IVG10
ing of events from the many peripheral interrupt sources to the 1 General-Purpose Interrupt 11 | IVG11
prioritized general-purpose interrupt inputs of the CEC. 12 General-Purpose Interrupt 12 | IVG12
Although th. i default ing, th
though the processor prov1(.1es‘a. clét Mapping, the user 13 General-Purpose Interrupt 13 | IVG13
can alter the mappings and priorities of interrupt events by writ-
ing the appropriate values into the interrupt assignment 14 General-Purpose Interrupt 14 [IVG14
registers (SIC_IARx). Table 3 describes the inputs into the SIC 15 General-Purpose Interrupt 15 IVG15

and the default mappings into the CEC.

Table 3. System Interrupt Controller (SIC)

General Purpose Default

Peripheral Interrupt Event Interrupt (at RESET) Peripheral Interrupt ID| Core Interrupt ID| SIC Registers

PLL Wakeup Interrupt IVG7 0 0 IARO | IMASKO, ISRO, IWRO
DMA Error O (generic) IVG7 1 0 IARO | IMASKO, ISRO, IWRO
DMARO Block Interrupt IVG7 2 0 IARO | IMASKO, ISRO, IWRO
DMART1 Block Interrupt IVG7 3 0 IARO | IMASKO, ISRO, IWRO
DMARO Overflow Error IVG7 4 0 IARO | IMASKO, ISRO, IWRO
DMAR1 Overflow Error IVG7 5 0 IARO | IMASKO, ISRO, IWRO
PPI Error IVG7 6 0 IARO | IMASKO, ISRO, IWRO
MAC Status IVG7 7 0 IARO | IMASKO, ISRO, IWRO
SPORTO Status IVG7 8 0 IAR1T | IMASKO, ISRO, IWRO
SPORT1 Status IVG7 9 0 IAR1T | IMASKO, ISRO, IWRO
Reserved IVG7 10 0 IAR1T | IMASKO, ISRO, IWRO
Reserved IVG7 11 0 IAR1T | IMASKO, ISRO, IWRO
UARTO Status IVG7 12 0 IAR1T | IMASKO, ISRO, IWRO
UART1 Status IVG7 13 0 IAR1T | IMASKO, ISRO, IWRO
RTC IVG8 14 1 IAR1T | IMASKO, ISRO, IWRO
DMA Channel 0 (PPI/NFC) IVG8 15 1 IAR1 IMASKO, ISRO, IWR0
DMA Channel 3 (SPORTO0 RX) IVG9 16 2 IAR2 | IMASKO, ISRO, IWR0O
DMA Channel 4 (SPORTO0 TX) IVG9 17 2 IAR2 | IMASKO, ISRO, IWR0O
DMA Channel 5 (SPORT1 RX) IVG9 18 2 IAR2 | IMASKO, ISRO, IWR0O
DMA Channel 6 (SPORT1 TX) IVG9 19 2 IAR2 | IMASKO, ISRO, IWRO
TWI IVG10 20 3 IAR2 | IMASKO, ISRO, IWRO
DMA Channel 7 (SPI) IVG10 21 3 IAR2 | IMASKO, ISRO, IWRO
DMA Channel 8 (UARTO RX) IVG10 22 3 IAR2 | IMASKO, ISRO, IWRO
DMA Channel 9 (UARTO TX) IVG10 23 3 IAR2 | IMASKO, ISRO, IWRO
DMA Channel 10 (UART1 RX) IVG10 24 3 IAR3 | IMASKO, ISRO, IWRO
DMA Channel 11 (UART1 TX) IVG10 25 3 IAR3 | IMASKO, ISRO, IWRO
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The maximum CCLK frequency not only depends on the part's

maximum instruction rate (see Page 88). This frequency also
depends on the applied Vppyt voltage. See Table 12 and
Table 15 for details. The maximal system clock rate (SCLK)
depends on the chip package and the applied Vppr, Vppexr
and Vppygy voltages (see Table 14 and Table 17).

BOOTING MODES

The processor has several mechanisms (listed in Table 8) for
automatically loading internal and external memory after a
reset. The boot mode is defined by four BMODE input pins
dedicated to this purpose. There are two categories of boot

modes. In master boot modes the processor actively loads data

from parallel or serial memories. In slave boot modes the pro-

cessor receives data from external host devices.

The boot modes listed in Table 8 provide a number of mecha-

nisms for automatically loading the processor’s internal and

external memories after a reset. By default, all boot modes use

the slowest meaningful configuration settings. Default settings
can be altered via the initialization code feature at boot time or

by proper OTP programming at pre-boot time. The BMODE

pins of the reset configuration register, sampled during power-

on resets and software-initiated resets, implement the modes
shown in Table 8.

Table 8. Booting Modes

BMODE3-0 | Description

0000 Idle — No boot

0001 Boot from 8- or 16-bit external flash memory
0010 Boot from 16-bit asynchronous FIFO

0011 Boot from serial SPI memory (EEPROM or flash)
0100 Boot from SPI host device

0101 Boot from serial TWI memory (EEPROM/flash)
0110 Boot from TWI host

0111 Boot from UARTO Host

1000 Boot from UART1 Host

1001 Reserved

1010 Boot from SDRAM

1011 Boot from OTP memory

1100 Boot from 8-bit NAND flash

via NFC using PORTF data pins

Boot from 8-bit NAND flash
via NFC using PORTH data pins

Boot from 16-Bit Host DMA
Boot from 8-Bit Host DMA

1101

1110
1111

« Idle/no boot mode (BMODE = 0x0) — In this mode, the

processor goes into idle. The idle boot mode helps recover
from illegal operating modes, such as when the OTP mem-

ory has been misconfigured.

« Boot from 8-bit or 16-bit external flash memory

(BMODE = 0x1) — In this mode, the boot kernel loads the
first block header from address 0x2000 0000, and (depend-

ing on instructions contained in the header) the boot
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kernel performs an 8- or 16-bit boot or starts program exe-
cution at the address provided by the header. By default, all
configuration settings are set for the slowest device possible
(3-cycle hold time, 15-cycle R/W access times, 4-cycle
setup).

The ARDY is not enabled by default, but it can be enabled
through OTP programming. Similarly, all interface behav-
ior and timings can be customized through OTP
programming. This includes activation of burst-mode or
page-mode operation. In this mode, all asynchronous
interface signals are enabled at the port muxing level.

Boot from 16-bit asynchronous FIFO (BMODE = 0x2) —
In this mode, the boot kernel starts booting from address
0x2030 0000. Every 16-bit word that the boot kernel has to
read from the FIFO must be requested by placing a low
pulse on the DMARI pin.

Boot from serial SPI memory, EEPROM or flash

(BMODE = 0x3) — 8-, 16-, 24-, or 32-bit addressable
devices are supported. The processor uses the PG1 GPIO
pin to select a single SPI EEPROM/flash device and sub-
mits a read command and successive address bytes (0x00)
until a valid 8-, 16-, 24-, or 32-bit addressable device is
detected. Pull-up resistors are required on the SPISELI and
MISO pins. By default, a value of 0x85 is written to the
SPI_BAUD register.

Boot from SPI host device (BMODE = 0x4) — The proces-
sor operates in SPI slave mode and is configured to receive
the bytes of the LDR file from an SPI host (master) agent.
The HWAIT signal must be interrogated by the host before
every transmitted byte. A pull-up resistor is required on the
SPISS input. A pull-down on the serial clock (SCK) may
improve signal quality and booting robustness.

Boot from serial TWI memory, EEPROM/flash

(BMODE = 0x5) — The processor operates in master mode
and selects the TWI slave connected to the TWI with the
unique ID 0xAO0.

The processor submits successive read commands to the
memory device starting at internal address 0x0000 and
begins clocking data into the processor. The TWI memory
device should comply with the Philips I*C® Bus Specifica-
tion version 2.1 and should be able to auto-increment its
internal address counter such that the contents of the
memory device can be read sequentially. By default, a
PRESCALE value of 0xA and a TWI_CLKDIV value of
0x0811 are used. Unless altered by OTP settings, an I°C
memory that takes two address bytes is assumed. The
development tools ensure that data booted to memories
that cannot be accessed by the Blackfin core is written to an
intermediate storage location and then copied to the final
destination via memory DMA.

Boot from TWI host (BMODE = 0x6) — The TWI host
selects the slave with the unique ID 0x5F.

The processor replies with an acknowledgement and the
host then downloads the boot stream. The TWI host agent
should comply with the Philips I*C Bus Specification

July 2013
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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
Wikipedia or 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 Application Signal Chains page in the Circuits from the
Lab™ site (http:\\www.analog.com\signalchains) provides:

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

LOCKBOX SECURE TECHNOLOGY DISCLAIMER

Analog Devices products containing Lockbox Secure Technol-
ogy are warranted by Analog Devices as detailed in the Analog
Devices Standard Terms and Conditions of Sale. To our knowl-
edge, the Lockbox Secure Technology, when used in accordance
with the data sheet and hardware reference manual specifica-
tions, provides a secure method of implementing code and data
safeguards. However, Analog Devices does not guarantee that
this technology provides absolute security.

ACCORDINGLY, ANALOG DEVICES HEREBY DISCLAIMS
ANY AND ALL EXPRESS AND IMPLIED WARRANTIES
THAT THE LOCKBOX SECURE TECHNOLOGY CANNOT
BE BREACHED, COMPROMISED, OR OTHERWISE CIR-
CUMVENTED AND IN NO EVENT SHALL ANALOG
DEVICES BE LIABLE FOR ANY LOSS, DAMAGE,
DESTRUCTION, OR RELEASE OF DATA, INFORMATION,
PHYSICAL PROPERTY, OR INTELLECTUAL PROPERTY.
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Table 10. Signal Descriptions (Continued)

Driver

Signal Name Type |Function Type'

USB 2.0 HS OTG

USB_DP I/0  |Data + (This ball should be pulled low when USB is unused or not present.) |F

USB_DM I1/0  |Data - (This ball should be pulled low when USB is unused or not present.) |F

USB_XI | USB Crystal Input (This ball should be pulled low when USB is unused or not
present.)

USB_XO o USB Crystal Output (This ball should be left unconnected when USBis unused |F
or not present.)

USB_ID | USB OTG mode (This ball should be pulled low when USB is unused or not
present.)

USB_VREF A USB voltage reference (Connect to GND through a 0.1 pF capacitor or leave
unconnected when not used.)

USB_RSET A USB resistance set. (This ball should be left unconnected.)

USB_VBUS 1/0 5V |USB VBUS. USB_VBUS is an output only in peripheral mode during SRP F
signaling. Host mode requires that an external voltage source of 5V at 8 mA
or more (per the OTG specification) be applied to VBUS. The voltage source
needs to be able to charge and discharge VBUS, thus an ON/OFF switch is
required to control the voltage source. A GPIO can be used for this purpose
(This ball should be pulled low when USB is unused or not present.)

Port F: GPIO and Multiplexed Peripherals

PFO/PPI DO/DROPRI /ND_DOA I/0  |GPIO/PPI Data 0/SPORTO Primary Receive Data C
/NAND Alternate Data 0

PF1/PPID1/RFSO/ND_D1A I/0  |GPIO/PPI Data 1/SPORTO Receive Frame Sync C
/NAND Alternate Data 1

PF2/PPI D2/RSCLKO/ND_D2A I/0  |GPIO/PPI Data 2/SPORTO Receive Serial Clock D
/NAND Alternate Data 2/Alternate Capture Input 0

PF3/PPI D3/DTOPRI/ND_D3A I/O  |GPIO/PPI Data 3/SPORTO Transmit Primary Data C
/NAND Alternate Data 3

PF4/PPI D4/TFSO/ND_D4A/TACLKO I/0  |GPIO/PPI Data 4/SPORTO Transmit Frame Sync C
/NAND Alternate Data 4/Alternate Timer Clock 0

PF5/PPI D5/TSCLKO/ND_D5A/TACLK1 I/0  |GPIO/PPI Data 5/SPORTO Transmit Serial Clock D
/NAND Alternate Data 5/Alternate Timer Clock 1

PF6/PPI D6/DTOSEC/ND_D6A/TACIO I/0  |GPIO/PPI Data 6/SPORTO Transmit Secondary Data C
/NAND Alternate Data 6/Alternate Capture Input 0

PF7/PPI D7/DROSEC/ND_D7A/TACI1 I/0  |GPIO/PPI Data 7/SPORTO Receive Secondary Data C
/NAND Alternate Data 7/Alternate Capture Input 1

PF8/PPI D8/DR1PRI I/0  |GPIO/PPI Data 8/SPORT1 Primary Receive Data C

PFO/PPI D9/RSCLK1/SPISEL6 I/0  |GPIO/PPI Data 9/SPORT1 Receive Serial Clock/SPI Slave Select 6 D

PF10/PPID10/RFS1/SPISEL7 I/0  |GPIO/PPI Data 10/SPORT1 Receive Frame Sync/SPI Slave Select 7 C

PF11/PPID11/TFS1/CZM I/O  |GPIO/PPI Data 11/SPORT1 Transmit Frame Sync/Counter Zero Marker C

PF12/PPID12/DT1PRI/SPISEL2/CDG I/0  |GPIO/PPI Data 12/SPORT1 Transmit Primary Data/SPI Slave Select 2/Counter  |C
Down Gate

PF13/PPID13/TSCLK1/SPISEL3/CUD I/0  |GPIO/PPI Data 13/SPORT1 Transmit Serial Clock/SPI Slave Select 3/Counter Up |D
Direction

PF14/PPI D14/DT1SEC/UART1TX I/O  |GPIO/PPI Data 14/SPORT1 Transmit Secondary Data/UART1 Transmit C

PF15/PPI D15/DR1SEC/UARTIRX/TACI3 I/0O  |GPIO/PPI Data 15/SPORT1 Receive Secondary Data C
/UART1 Receive /Alternate Capture Input 3
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Table 10. Signal Descriptions (Continued)

Driver

Signal Name Type |Function Type'

Port G: GPIO and Multiplexed Peripherals

PGO/HWAIT I/0  |GPIO/Boot Host Wait? C

PG1/SPISS/SPISELT I/O  |GPIO/SPI Slave Select Input/SPI Slave Select 1 C

PG2/SCK I/0  |GPIO/SPI Clock D

PG3/MISO/DROSECA I/0  |GPIO/SPI Master In Slave Out/Sport 0 Alternate Receive Data Secondary C

PG4/MOSI/DTOSECA I/O  |GPIO/SPI Master Out Slave In/Sport 0 Alternate Transmit Data Secondary C

PG5/TMR1/PPI_FS2 I/0  |GPIO/Timer1/PPI Frame Sync2 C

PG6/DTOPRIA/TMR2/PPI_FS3 I/0  |GPIO/SPORTO Alternate Primary Transmit Data / Timer2 / PPl Frame Sync3 C

PG7/TMR3/DROPRIA/UARTOTX I/0  |GPIO/Timer3/Sport 0 Alternate Receive Data Primary/UARTO Transmit C

PG8/TMR4/RFSOA/UARTORX/TACI4 I/0  |GPIO/Timer 4/Sport 0 Alternate Receive Clock/Frame Sync C
/UARTO Receive/Alternate Capture Input 4

PG9/TMR5/RSCLKOA/TACI5S I/0  |GPIO/Timer5/Sport 0 Alternate Receive Clock D
/Alternate Capture Input 5

PG10/TMR6/TSCLKOA/TACI6 I/0  |GPIO/Timer 6 /Sport 0 Alternate Transmit D
/Alternate Capture Input 6

PG11/TMR7/HOST_WR I/O  |GPIO/Timer7/Host DMA Write Enable C

PG12/DMAR1/UART1TXA/HOST_ACK I/0O  |GPIO/DMA Request 1/Alternate UART1 Transmit/Host DMA Acknowledge C

PG13/DMARO/UART1RXA/HOST_ADDR/TACI2 |I/O GPIO/DMA Request 0/Alternate UART1 Receive/Host DMA Address/Alternate  |C
Capture Input 2

PG14/TSCLKOA1/MDC/HOST_RD I/O  |GPIO/SPORTO Alternate 1 Transmit/Ethernet Management Channel Clock D
/Host DMA Read Enable

PG153/TFSOA/MII PHYINT/RMII MDINT/HOST_CE|I/O  |GPIO/SPORTO Alternate Transmit Frame Sync/Ethernet/MIl PHY Interrupt/RMII |C
Management Channel Data Interrupt/Host DMA Chip Enable

Port H: GPIO and Multiplexed Peripherals

PHO/ND_DO/MIICRS/RMIICRSDV/HOST_DO I/0  |GPIO/NAND DO/Ethernet Mil or RMII Carrier Sense/Host DMA DO C

PH1/ND_D1/ERXER/HOST_D1 I/0  |GPIO/NAND D1/Ethernet Ml or RMII Receive Error/Host DMA D1 C

PH2/ND_D2/MDIO/HOST_D2 I/0  |GPIO/NAND D2/Ethernet Management Channel Serial Data/Host DMA D2 C

PH3/ND_D3/ETXxEN/HOST_D3 I/0  |GPIO/NAND D3/Ethernet MIl Transmit Enable/Host DMA D3 C

PH4/ND_D4/MIITxCLK/RMIIREF_CLK/HOST_D4 |I/O  |GPIO/NAND D4/Ethernet Mil or RMII Reference Clock/Host D4 C

PH5/ND_D5/ETxD0O/HOST_D5 I/0  |GPIO/NAND D5/Ethernet Mil or RMII Transmit DO/Host DMA D5 C

PH6/ND_D6/ERxDO/HOST_D6 I/0  |GPIO/NAND Dé/Ethernet Mil or RMII Receive DO/Host DMA D6 C

PH7/ND_D7/ETxD1/HOST_D7 I/0  |GPIO/NAND D7/Ethernet Mil or RMII Transmit D1/Host DMA D7 C

PH8/SPISEL4/ERXD1/HOST_D8/TACLK2 I/0  |GPIO/Alternate Timer Clock 2/Ethernet MIl or RMII Receive D1/Host DMAD8  |C
/SPI Slave Select 4

PH9/SPISEL5/ETxD2/HOST_D9/TACLK3 I/0  |GPIO/SPI Slave Select 5/Ethernet MIl Transmit D2/Host DMA D9 C
/Alternate Timer Clock 3

PH10/ND_CE/ERxD2/HOST_D10 I/0  |GPIO/NAND Chip Enable/Ethernet Ml Receive D2/Host DMA D10 C

PH11/ND_WE/ETxD3/HOST_D11 I/0  |GPIO/NAND Write Enable/Ethernet Mil Transmit D3/Host DMA D11 C

PH12/ND_RE/ERxD3/HOST_D12 I/0  |GPIO/NAND Read Enable/Ethernet Ml Receive D3/Host DMA D12 C

PH13/ND_BUSY/ERXCLK/HOST_D13 I/0  |GPIO/NAND Busy/Ethernet Ml Receive Clock/Host DMA D13 C

PH14/ND_CLE/ERXDV/HOST_D14 I/0  |GPIO/NAND Command Latch Enable/Ethernet Mil or RMII Receive Data Valid/ |C
Host DMA D14

PH15/ND_ALE/COL/HOST_D15 I/0  |GPIO/NAND Address Latch Enable/Ethernet Mil Collision/Host DMA Data 15  |C
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Table 10. Signal Descriptions (Continued)

Driver
Signal Name Type |Function Type'

Power Supplies ALL SUPPLIES MUST BE POWERED

See Operating Conditions for ADSP-BF523/ADSP-BF525/ADSP-BF527
Processors on Page 30, and see Operating Conditions for ADSP-BF522/
ADSP-BF524/ADSP-BF526 Processors on Page 28.

Vooext P I/0 Power Supply

VooinT P Internal Power Supply

Vborrc P Real Time Clock Power Supply
Vbouss P 3.3V USB Phy Power Supply
Voomem P MEM Power Supply

Vooore P OTP Power Supply

Veeore P OTP Programming Voltage
GND G Ground for All Supplies

! See Output Drive Currents on Page 73 for more information about each driver type.

2HWAIT must be pulled high or low to configure polarity. It is driven as an output and toggle during processor boot. See Booting Modes on Page 18.

*When driven low, this ball can be used to wake up the processor from the hibernate state, either in normal GPIO mode or in Ethernet mode as MIT PHYINT. If the ball is
used for wake up, enable the feature with the PHYWE bit in the VR_CTL register, and pull-up the ball with a resistor.

* Consult version 2.1 of the I*C specification for the proper resistor value.
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Clock Related Operating Conditions
for ADSP-BF523/ADSP-BF525/ADSP-BF527 Processors

Table 15 describes the core clock timing requirements for the Use the nominal voltage setting (Table 15) for internal and
ADSP-BF523/ADSP-BF525/ADSP-BF527 processors. Take care external regulators.

in selecting MSEL, SSEL, and CSEL ratios so as not to exceed the

maximum core clock and system clock (see Table 17). Table 16

describes phase-locked loop operating conditions.

Table 15. Core Clock (CCLK) Requirements (All Instruction Rates') for ADSP-BF523/ADSP-BF525/ADSP-BF527 Processors

Parameter Nominal Voltage Setting | Max Unit
feck Core Clock Frequency (Vppint =1.14 V minimum) 1.20V 6002 MHz
fecwk Core Clock Frequency (Vppint =1.093 V minimum) 1.15V 5333 MHz
fecwk Core Clock Frequency (Vppir = 1.045 V minimum)* 1.10V 400 MHz
feck Core Clock Frequency (Vppnt = 0.95 V minimum) 1.0V 400 MHz

! See the Ordering Guide on Page 88.

? Applies to 600 MHz models only. See the Ordering Guide on Page 88.

* Applies to 533 MHz and 600 MHz models only. See the Ordering Guide on Page 88.
* Applies only to automotive products. See Automotive Products on Page 87.

Table 16. Phase-Locked Loop Operating Conditions for ADSP-BF523/ADSP-BF525/ADSP-BF527 Processors

Parameter Min Max Unit

fuco Voltage Controlled Oscillator (VCO) Frequency 60 Instruction Rate’ MHz
(Commercial/Industrial Models)
fuco Voltage Controlled Oscillator (VCO) Frequency 70 Instruction Rate’ MHz
(Automotive Models)

! See the Ordering Guide on Page 88.

Table 17. SCLK Conditions for ADSP-BF523/ADSP-BF525/ADSP-BF527 Processors

VDDEXT/VDDMEM VDDEXT/VDDMEM

1.8 V Nominal’ 2.5V or 3.3 V Nominal
Parameter Max Max Unit
fock CLKOUT/SCLK Frequency (Vppin = 1.14 V)? 100 1333 MHz
fscik CLKOUT/SCLK Frequency (Vppit < 1.14 V)? 100 100 MHz

'If either Vppgxr OF Vppyey are operating at 1.8 V nominal, fgcix is constrained to 100 MHz.
?fscix must be less than or equal to focik and is subject to additional restrictions for SDRAM interface operation. See Table 38 on Page 47.
*Rounded number. Actual test specification is SCLK period of 7.5 ns. See Table 38 on Page 47.
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Table 28. Total Current Pin Groups (Continued)

Group | Pinsin Group

6 BMODEO, PG3, PG2, PG1, PGO, TDI, TDO, EMU

7 TCK, TRST, TMS

8 PH12, PH11, PH10, PH9, PH8, PH7, PH6, PH5

9 PH15, PH14, PH13, CLKBUF, NMI, RESET

10 DATA15, DATA14, DATA13, DATA12, DATA11, DATA10
11 DATA9, DATAS, DATA7, DATA6, DATA5, DATA4

12 DATA3, DATA2, DATA1, DATAO, ADDR19, ADDR18

13 ADDR17, ADDR16, ADDR15, ADDR14, ADDR13

14 ADDR12, ADDR11, ADDR10, ADDR9, ADDR8, ADDR7
15 ADDR6, ADDRS5, ADDR4, ADDR3, ADDR2, ADDR1

16 ABET, ABEO, SA10, SWE, SCAS, SRAS

17 SMS, SCKE, ARDY, AWE, ARE, AOE

18 AMS3, AMS2, AMS1, AMSO, CLKOUT

Table 29. Maximum Duty Cycle for Ioy/Io; Current Per Pin
Group

PACKAGE INFORMATION

The information presented in Figure 8 and Table 31 provides
details about the package branding for the ADSP-BF52x proces-
sors. For a complete listing of product availability, see Ordering
Guide on Page 88.

ANALOG
DEVICES

ADSP-BF52x
tppZccc
VVVVVV.X n.n

#yyww country_of_origin

Bmw{/’&»&

Figure 8. Product Information on Package

Table 31. Package Brand Information’

Maximum Duty Cycle RMS Current (mA)
100% 82

80% 92

60% 106

40% 130

25% 165

10% 261

When programming OTP memory on the ADSP-BF522/
ADSP-BF524/ADSP-BF526 processors, the VPPOTP ball must
be set to the write value specified in the Operating Conditions
for ADSP-BF522/ADSP-BF524/ADSP-BF526 Processors on
Page 28. There is a finite amount of cumulative time that the
write voltage may be applied (dependent on voltage and junc-
tion temperature) to VPPOTP over the lifetime of the part.
Therefore, maximum OTP memory programming time for the
ADSP-BF522/ADSP-BF524/ADSP-BF526 processors is shown
in Table 30. The ADSP-BF523/ADSP-BF525/ADSP-BF527 pro-
cessors do not have a similar restriction.

Table 30. Maximum OTP Memory Programming Time for
ADSP-BF522/ADSP-BF524/ADSP-BF526 Processors

Brand Key Field Description
ADSP-BF52x Product Name?

t Temperature Range

pp Package Type

z Lead Free Option

ccc See Ordering Guide

VVVVVV.X Assembly Lot Code

n.n Silicon Revision

# RoHS Compliance Designator
yyww Date Code

Temperature (T))
Vpporp Voltage (V)  (25°C 85°C 105°C
6.9 6000 sec 100 sec 25 sec
7.0 2400 sec 44 sec 12 sec
7.1 1000 sec 18 sec 4.5 sec

Rev.D | Page380f88

'Non Automotive only. For branding information specific to Automotive
products, contact Analog Devices Inc.
?See product names in the Ordering Guide on Page 88.

ESD SENSITIVITY

ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge

‘ without detection. Although this product features
patented or proprietary protection circuitry, damage

‘ !% I\ may occur on devices subjected to high energy ESD.
Therefore, proper ESD precautions should be taken to

avoid performance degradation or loss of functionality.

| July2013


http://www.analog.com/ADSP-BF522?src=ADSP-BF522.pdf
http://www.analog.com/ADSP-BF523?src=ADSP-BF523.pdf
http://www.analog.com/ADSP-BF524?src=ADSP-BF524.pdf
http://www.analog.com/ADSP-BF525?src=ADSP-BF525.pdf
http://www.analog.com/ADSP-BF526?src=ADSP-BF526.pdf
http://www.analog.com/ADSP-BF527?src=ADSP-BF527.pdf

ADSP-BF522/ADSP-BF523/ADSP-BF524/ADSP-BF325/ADSP-BF526/ADSP-BF 3217

Asynchronous Memory Read Cycle Timing

Table 34. Asynchronous Memory Read Cycle Timing

ADSP-BF522/ADSP-BF524/ ADSP-BF523/ADSP-BF525/
ADSP-BF526 ADSP-BF527
VDDMEM VDDMEM VDDMEM VDDMEM
1.8 V Nominal 2.5Vor3.3V 1.8 V Nominal 2.5Vor33V
Nominal Nominal
Parameter Min Max Min Max Min Max Min Max Unit
Timing Requirements
tspar DATA15-0 Setup Before CLKOUT 2.1 2.1 2.1 2.1 ns
thpaT DATA15-0 Hold After CLKOUT 1.2 0.8 0.9 0.8 ns
tsarDy ARDY Setup Before CLKOUT 4.0 4.0 4.0 4.0 ns
tHARDY ARDY Hold After CLKOUT 0.2 0.2 0.2 0.2 ns
Switching Characteristics
too Output Delay After CLKOUT' 6.0 6.0 6.0 6.0 ns
tvo Output Hold After CLKOUT' 0.8 0.8 0.8 0.8 ns
' Output balls include AMS3-0, ABE1-0, ADDR19-1, AOE, ARE.
SETUP PROGRAMMED READ ACCESS EXTENDED HOLD
__ 2CYCLES _ ACCESS 4 CYCLES L 3 CYCLES _ 1CYCLE,
AVAVaVavavavay
|la— tDO |- tHO
AMSXx
ABE1-0
ADDR19-1
ACE
= too tho —~
ARE
tsarDY e tyarDy |
|
ARDY
T
tsarDY = l— tspar
tHARDY — | thpat

DATA 15-0 4( >—

Figure 11. Asynchronous Memory Read Cycle Timing
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NAND Flash Controller Interface Timing
Table 36 and Figure 13 on Page 44 through Figure 17 on

Page 46 describe NAND Flash Controller Interface operations.

Table 36. NAND Flash Controller Interface Timing

Vppexr Vopext

1.8 V Nominal 2.5V or 3.3V Nominal
Parameter Min Min Unit
Write Cycle
Switching Characteristics
tewt ND_CE Setup Time to AWE Low 1.0 X toc— 4 1.0 X toc— 4 ns
ten ND_CE Hold Time From AWE High 3.0 X tocik - 4 3.0 X tocik - 4 ns
telewe ND_CLE Setup Time to AWE Low 0.0 0.0 ns
tan ND_CLE Hold Time From AWE high 2.5 X teqk — 4 2.5 X teqx — 4 ns
taLewt ND_ALE Setup Time to AWE Low 0.0 0.0 ns
tan ND_ALE Hold Time From AWE High 2.5 X ok — 4 2.5 X ek — 4 ns
twe' AWE Low to AWE high (WR_DLY +1.0) X tscx -4 [(WR_DLY +1.0) X tsc,k—4  |ns
twHwL AWE High to AWE Low 4.0 X tsk— 4 4.0 X tsek—4 ns
twe' AWE Low to AWE Low (WR_DLY +5.0) X tsck -4 |(WR_DLY 4+5.0) X tsq k-4  |ns
tows' Data Setup Time for a Write Access (WR_DLY +1.5) X tscix— 4 (WR_DLY +1.5) X tscix— 4 ns
town Data Hold Time for a Write Access 2.5 Xtk —4 2.5 X tgk—4 ns
Read Cycle
Switching Characteristics
terL ND_CE Setup Time to ARE Low 1.0 X toc — 4 1.0 X toc— 4 ns
tern ND_CE Hold Time From ARE High 3.0 Xtk -4 3.0 X tocik - 4 ns
trp' ARE Low to ARE High (RD_DLY +1.0) X tsck -4 |[(RD_DLY +1.0) X tsck -4 [ns
tRRL ARE High to ARE Low 40X toe—4 40X tse—4 ns
tac! ARE Low to ARE Low (RD_DLY +5.0) X tsck -4 |(RD_DLY +5.0) X tsck -4  [ns
Timing Requirements (ADSP-BF522/ADSP-BF524/ADSP-BF526)
toRs Data Setup Time for a Read Transaction 14.0 10.0 ns
tory Data Hold Time for a Read Transaction 0.0 0.0 ns
Timing Requirements (ADSP-BF523/ADSP-BF525/ADSP-BF527)
tors Data Setup Time for a Read Transaction 11.0 8.0 ns
torH Data Hold Time for a Read Transaction 0.0 0.0 ns
Write Followed by Read
Switching Characteristic
twhaL AWE High to ARE Low 5.0 X tscik — 4 5.0 X tscik — 4 ns

'WR_DLY and RD_DLY are defined in the NFC_CTL register.
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- tscik >

CLKOUT _/_\— _\—
tscLkL > tscLkn >

tsspat thspat
DATA (IN)
— tpcap l«—— tpspAT

tensDAT [ > tucap | -

DATA (OUT)

= tocap le«——thcap
COMMAND,
ADDRESS X
(OUT)

NOTE: COMMAND = SRAS, SCAS, SWE, SDQM, SMS, SA10, SCKE.

Figure 18. SDRAM Interface Timing
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Serial Peripheral Interface (SPI) Port—Master Timing

Table 48 and Figure 28 describe SPI port master operations.

Table 48. Serial Peripheral Interface (SPI) Port—Master Timing

ADSP-BF522/ADSP-BF524/ ADSP-BF523/ADSP-BF525/
ADSP-BF526 ADSP-BF527
Vopexr Vopexr
Vopext 25Vor3.3V Vopext 25Vor3.3V
1.8V Nominal Nominal 1.8V Nominal Nominal
Parameter Min Max |Min Max |Min Max |Min Max |Unit
Timing Requirements
tsspow  Data Input Valid to SCK Edge (Data |11.6 9.6 11.6 9.6 ns
Input Setup)
thseom  SCK Sampling Edge to Data Input  |-1.5 -1.5 -1.5 -1.5 ns
Invalid
Switching Characteristics
tspscim SPISELx low to First SCK Edge 2X tsck—1.5 2 X tsck—1.5 2X tsck—1.5 2 X tsck—1.5 ns
tspichm Serial Clock ngh Period 2% tsck — 1.5 2 X tscik -1.5 2X tsck — 1.5 2% tSCLK_1 5 ns
tspicLm Serial Clock Low Period 2 Xtsek-1.5 2 X tsek—1.5 2 X tsk—1.5 2 Xtsek—1.5 ns
tspicLk Serial Clock Period 4 X tse—1.5 4 X tsqk—-1.5 4 X tseix—1.5 4 X tse—-1.5 ns
tHpsm Last SCK Edge to SPISELx ngh 2 X ts—1.5 2 Xtsek—1.5 2 X ts—1.5 2 X tse—1.5 ns
tspirom Sequential Transfer Delay 2X tsck — 1.5 2 X tsck -1.5 2X tsek — 1.5 2 X tSCLK_1 5 ns
toospom  SCK Edge to Data Out Valid (Data 6 6 6 6 ns
Out Delay)
thospom  SCK Edge to Data Out Invalid (Data [-1.0 -1.0 -1.0 -1.0 ns
Out Hold)
SPIXSELy
(OUTPUT) N
tspscim tspicLm tspichm ¢ ¢ ¢
[ > > > «—— tspicLk ——<—tupsm »<— tspirom
SPIXSCK “
(OUTPUT) N
[{¢
tupspipm topspipm
'd J)
SPIXMOSI X <
(OUTPUT)
(‘(‘
CPHA = 1 tsspipm
> tuspiom
SPIXMISO X X X « >i
(INPUT)
~ (s
tupspiom topspiom
'd ))
SPIXMOSI X i
(OUTPUT) N
[{¢
CPHA =0 tsspipm tuspiom
))
SPIXMISO X « ><:>< X
(INPUT)
~ (’(’

Figure 28. Serial Peripheral Interface (SPI) Port—Master Timing
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Timer Cycle Timing

Table 53 and Figure 31 describe timer expired operations. The
input signal is asynchronous in “width capture mode” and
“external clock mode” and has an absolute maximum input fre-
quency of (fsc1x/2) MHz.

Table 53. Timer Cycle Timing

ADSP-BF522/ADSP-BF524/ADSP-BF526 ADSP-BF523/ADSP-BF525/ADSP-BF527
vDDEXT vDDEXT vDDEXT vDDEXT
1.8V Nominal 2.5V or 3.3V Nominal 1.8V Nominal 2.5V or 3.3V Nominal
Parameter Min Max Min Max Min Max Min Max Unit
Timing Requirements
tWL Timer Pulse Width Input tSCLK tSCLK tSCLK tSCLK ns
Low (Measured In SCLK
Cycles)’
tWH Timer Pulse Width Input tSCLK tSCLK tSCLK tSCLK ns
High (Measured In SCLK
Cycles)’
trs Timer Input Setup Time |10 7 8.1 6.2 ns
Before CLKOUT Low?
trn Timer Input Hold Time  |-2 -2 -2 -2 ns
After CLKOUT Low?
Switching Characteristics
tHTO TimerPulse Width OUtpUt tSCLK -1.5 (232— 1)tSCLK tSCLK -1 (232— 1)tSCLK tSCLK -1 (232— 1)tSCLK tSCLK -1 (232 - 1)t5c|_|( ns
(Measured In SCLK Cycles)
trop Timer Output Update 6 6 6 6 ns
Delay After CLKOUT High

! The minimum pulse widths apply for TMRx signals in width capture and external clock modes. They also apply to the PF15 or PPI_CLK signals in PWM output mode.
?Either a valid setup and hold time or a valid pulse width is sufficient. There is no need to resynchronize programmable flag inputs.

CLKOUT _/_\_/_ \_/_\_
trop
))
1{¢
TMRx OUTPUT
))
1{¢
tTlS r tTlH tHTO
))
(¢
TMRx INPUT

tWH!tWL

Figure 31. Timer Cycle Timing
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