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BLACKFIN PROCESSOR CORE

As shown in Figure 2 on Page 5, 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 compu-
tation units process 8-bit, 16-bit, 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.

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
population count, modulo 2*2 multiply, divide primitives, satu-
ration and rounding, and sign/exponent detection. The set of
video instructions includes byte alignment and packing opera-
tions, 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). Quad 16-bit operations
are possible using the second ALU.

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,
length, and base registers (for circular buffering), and eight
additional 32-bit pointer registers (for C-style indexed stack
manipulation).

Blackfin processors support a modified Harvard architecture in
combination with a hierarchical memory structure. Level 1 (L1)
memories are those that typically operate at the full processor
speed with little or no latency. At the L1 level, the instruction
memory holds instructions only. The two data memories hold
data, and a dedicated scratchpad data memory stores stack and
local variable information.
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In addition, multiple L1 memory blocks are provided, offering a
configurable mix of SRAM and cache. The memory manage-
ment unit (MMU) provides memory protection for individual
tasks that may be operating on the core and can protect system
registers from unintended access.

The architecture provides three modes of operation: user mode,
supervisor mode, and emulation mode. User mode has
restricted access to certain system resources, thus providing a
protected software environment, while supervisor mode has
unrestricted access to the system and core resources.

The Blackfin processor instruction set has been optimized so
that 16-bit opcodes represent the most frequently used instruc-
tions, resulting in excellent compiled code density. Complex
DSP instructions are encoded into 32-bit opcodes, representing
fully featured multifunction instructions. Blackfin processors
support a limited multi-issue capability, where a 32-bit instruc-
tion can be issued in parallel with two 16-bit instructions,
allowing the programmer to use many of the core resources in a
single instruction cycle.

The Blackfin processor assembly language uses an algebraic syn-
tax for ease of coding and readability. The architecture has been
optimized for use in conjunction with the C/C++ compiler,
resulting in fast and efficient software implementations.

MEMORY ARCHITECTURE

The ADSP-BF531/ADSP-BF532/ADSP-BF533 processors view
memory as a single unified 4G byte address space, using 32-bit
addresses. All resources, including internal memory, external
memory, and I/O control registers, occupy separate sections of
this common address space. The memory portions of this
address space are arranged in a hierarchical structure to provide
a good cost/performance balance of some very fast, low latency
on-chip memory as cache or SRAM, and larger, lower cost and
performance off-chip memory systems. See Figure 3, Figure 4,
and Figure 5 on Page 6.

The L1 memory system is the primary highest performance
memory available to the Blackfin processor. The off-chip mem-
ory system, accessed through the external bus interface unit
(EBIU), provides expansion with SDRAM, flash memory, and
SRAM, optionally accessing up to 132M bytes of

physical memory.

The memory DMA controller provides high bandwidth data-
movement capability. It can perform block transfers of code or
data between the internal memory and the external

memory spaces.

Internal (On-Chip) Memory

The processors have three blocks of on-chip memory that pro-
vide high bandwidth access to the core.

The first block is the L1 instruction memory, consisting of up to
80K bytes SRAM, of which 16K bytes can be configured as a
four way set-associative cache. This memory is accessed at full
processor speed.
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Each event type has an associated register to hold the return
address and an associated return-from-event instruction. When
an event is triggered, the state of the processor is saved on the
supervisor stack.

The ADSP-BF531/ADSP-BF532/ADSP-BF533 processors’ event
controller consists of two stages, the core event controller (CEC)
and the system interrupt controller (SIC). The core event con-
troller works with the system interrupt controller to prioritize
and control all system events. Conceptually, interrupts from the
peripherals enter into the SIC, and are then routed directly into
the general-purpose interrupts of the CEC.

Core Event Controller (CEC)

The CEC supports nine general-purpose interrupts (IVG15-7),
in addition to the dedicated interrupt and exception events. Of
these general-purpose interrupts, the two lowest priority inter-
rupts (IVG15-14) are recommended to be reserved for software
interrupt handlers, leaving seven prioritized interrupt inputs to
support the peripherals of the processor. Table 2 describes the
inputs to the CEC, identifies their names in the event vector
table (EVT), and lists their priorities.

Table 2. Core Event Controller (CEC)

Priority

(0 is Highest) Event Class EVT Entry
0 Emulation/Test Control |EMU

1 Reset RST

2 Nonmaskable Interrupt | NMI

3 Exception EVX

4 Reserved

5 Hardware Error IVHW
6 Core Timer IVTMR
7 General Interrupt 7 IVG7
8 General Interrupt 8 IVG8
9 General Interrupt 9 IVG9
10 General Interrupt 10 IVG10
1 General Interrupt 11 IVG11
12 General Interrupt 12 IVG12
13 General Interrupt 13 IVG13
14 General Interrupt 14 IVG14
15 General Interrupt 15 IVG15

System Interrupt Controller (SIC)

The system interrupt controller provides the mapping and rout-
ing of events from the many peripheral interrupt sources to the
prioritized general-purpose interrupt inputs of the CEC.
Although the processors provide a default mapping, the user
can alter the mappings and priorities of interrupt events by writ-
ing the appropriate values into the interrupt assignment
registers (SIC_IARx). Table 3 describes the inputs into the SIC
and the default mappings into the CEC.
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Table 3. System Interrupt Controller (SIC)

Peripheral Interrupt Event Default Mapping
PLL Wakeup IVG7
DMA Error IVG7
PPI Error IVG7
SPORT O Error IVG7
SPORT 1 Error IVG7
SPI Error IVG7
UART Error IVG7
Real-Time Clock IVG8
DMA Channel 0 (PPI) IVG8
DMA Channel 1 (SPORT 0 Receive) IVG9
DMA Channel 2 (SPORT 0 Transmit) IVG9
DMA Channel 3 (SPORT 1 Receive) IVG9
DMA Channel 4 (SPORT 1 Transmit) IVG9
DMA Channel 5 (SPI) IVG10
DMA Channel 6 (UART Receive) IVG10
DMA Channel 7 (UART Transmit) IVG10
Timer 0 IVG11
Timer 1 IVG11
Timer 2 IVG11
Port F GPIO Interrupt A IVG12
Port F GPIO Interrupt B IVG12
Memory DMA Stream 0 IVG13
Memory DMA Stream 1 IVG13
Software Watchdog Timer IVG13
Event Control

The processors provide a very flexible mechanism to control the
processing of events. In the CEC, three registers are used to
coordinate and control events. Each register is 32 bits wide:

« CEC interrupt latch register (ILAT) - The ILAT register
indicates when events have been latched. The appropriate
bit is set when the processor has latched the event and
cleared when the event has been accepted into the system.
This register is updated automatically by the controller, but
it can also be written to clear (cancel) latched events. This
register can be read while in supervisor mode and can only
be written while in supervisor mode when the correspond-
ing IMASK bit is cleared.

« CEC interrupt mask register (IMASK) - The IMASK regis-
ter controls the masking and unmasking of individual
events. When a bit is set in the IMASK register, that event is
unmasked and is processed by the CEC when asserted. A
cleared bit in the IMASK register masks the event,
preventing the processor from servicing the event even
though the event may be latched in the ILAT register. This
register can be read or written while in supervisor mode.
Note that general-purpose interrupts can be globally
enabled and disabled with the STT and CLI instructions,
respectively.
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o CEC interrupt pending register (IPEND) - The IPEND
register keeps track of all nested events. A set bit in the
IPEND register indicates the event is currently active or
nested at some level. This register is updated automatically
by the controller but can be read while in supervisor mode.

The SIC allows further control of event processing by providing
three 32-bit interrupt control and status registers. Each register
contains a bit corresponding to each of the peripheral interrupt
events shown in Table 3.

« SIC interrupt mask register (SIC_IMASK) - This register
controls the masking and unmasking of each peripheral
interrupt event. When a bit is set in this register, that
peripheral event is unmasked and is processed by the sys-
tem when asserted. A cleared bit in this register masks the
peripheral event, preventing the processor from servicing
the event.

« SIC interrupt status register (SIC_ISR) - As multiple
peripherals can be mapped to a single event, this register
allows the software to determine which peripheral event
source triggered the interrupt. A set bit indicates the
peripheral is asserting the interrupt, and a cleared bit indi-
cates the peripheral is not asserting the event.

« SIC interrupt wakeup enable register (SIC_IWR) - By
enabling the corresponding bit in this register, a peripheral
can be configured to wake up the processor, should the
core be idled when the event is generated. See Dynamic
Power Management on Page 11.

Because multiple interrupt sources can map to a single general-
purpose interrupt, multiple pulse assertions can occur simulta-
neously, before or during interrupt processing for an interrupt
event already detected on this interrupt input. The IPEND reg-
ister contents are monitored by the SIC as the interrupt
acknowledgement.

The appropriate ILAT register bit is set when an interrupt rising
edge is detected (detection requires two core clock cycles). The
bit is cleared when the respective IPEND register bit is set. The
IPEND bit indicates that the event has entered into the proces-
sor pipeline. At this point the CEC recognizes and queues the
next rising edge event on the corresponding event input. The
minimum latency from the rising edge transition of the
general-purpose interrupt to the IPEND output asserted is three
core clock cycles; however, the latency can be much higher,
depending on the activity within and the state of the processor.

DMA CONTROLLERS

The ADSP-BF531/ADSP-BF532/ADSP-BF533 processors have
multiple, independent DMA channels that support automated
data transfers with minimal overhead for the processor core.
DMA transfers can occur between the processor’s internal
memories and any of its DMA-capable peripherals. Addition-
ally, DMA transfers can be accomplished between any of the
DMA-capable peripherals and external devices connected to the
external memory interfaces, including the SDRAM controller
and the asynchronous memory controller. DMA-capable
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peripherals include the SPORTs, SPI port, UART, and PPI. Each
individual DMA-capable peripheral has at least one dedicated
DMA channel.

The DMA controller supports both 1-dimensional (1-D) and 2-
dimensional (2-D) DMA transfers. DMA transfer initialization
can be implemented from registers or from sets of parameters
called descriptor blocks.

The 2-D DMA capability supports arbitrary row and column
sizes up to 64K elements by 64K elements, and arbitrary row
and column step sizes up to +32K elements. Furthermore, the
column step size can be less than the row step size, allowing
implementation of interleaved data streams. This feature is
especially useful in video applications where data can be
de-interleaved on the fly.

Examples of DMA types supported by the DMA controller
include:

o A single, linear buffer that stops upon completion

« A circular, autorefreshing buffer that interrupts on each
full or fractionally full buffer

 1-D or 2-D DMA using a linked list of descriptors

+ 2-D DMA using an array of descriptors, specifying only the
base DMA address within a common page

In addition to the dedicated peripheral DMA channels, there are
two pairs of memory DMA channels provided for transfers
between the various memories of the processor system. This
enables transfers of blocks of data between any of the memo-
ries—including external SDRAM, ROM, SRAM, and flash
memory—with minimal processor intervention. Memory DMA
transfers can be controlled by a very flexible descriptor-based
methodology or by a standard register-based autobuffer
mechanism.

REAL-TIME CLOCK

The processor real-time clock (RTC) provides a robust set of
digital watch features, including current time, stopwatch, and
alarm. The RTC is clocked by a 32.768 kHz crystal external to
the ADSP-BF531/ADSP-BF532/ADSP-BF533 processors. The
RTC peripheral has dedicated power supply pins so that it can
remain powered up and clocked even when the rest of the pro-
cessor is in a low power state. The RTC provides several
programmable interrupt options, including interrupt per sec-
ond, minute, hour, or day clock ticks, interrupt on
programmable stopwatch countdown, or interrupt at a pro-
grammed alarm time.

The 32.768 kHz input clock frequency is divided down toa 1 Hz
signal by a prescaler. The counter function of the timer consists
of four counters: a 60 second counter, a 60 minute counter, a
24 hour counter, and a 32,768 day counter.

When enabled, the alarm function generates an interrupt when
the output of the timer matches the programmed value in the
alarm control register. The two alarms are time of day and a day
and time of that day.

August 2013



http://www.analog.com/ADSP-BF531?src=ADSP-BF531.pdf
http://www.analog.com/ADSP-BF532?src=ADSP-BF532.pdf
http://www.analog.com/ADSP-BF533?src=ADSP-BF533.pdf

ADSP-BF331/ADSP-BF332/ADSP-BF333

Active Operating Mode—Moderate Power Savings

In the active mode, the PLL is enabled but bypassed. Because the
PLL is bypassed, the processor’s core clock (CCLK) and system
clock (SCLK) run at the input clock (CLKIN) frequency. DMA
access is available to appropriately configured L1 memories.

In the active mode, it is possible to disable the PLL through the
PLL control register (PLL_CTL). If disabled, the PLL must be
re-enabled before it can transition to the full-on or sleep modes.

Table 4. Power Settings

Core System | Internal
PLL Clock Clock Power
Mode PLL Bypassed | (CCLK) | (SCLK) | (Vppit)
Full On Enabled |No Enabled |Enabled |On
Active Enabled/ | Yes Enabled |Enabled |On
Disabled
Sleep Enabled |— Disabled | Enabled |On
Deep Disabled | — Disabled | Disabled | On
Sleep
Hibernate | Disabled | — Disabled | Disabled | Off

Sleep Operating Mode—High Dynamic Power Savings

The sleep mode reduces dynamic power dissipation by disabling
the clock to the processor core (CCLK). The PLL and system
clock (SCLK), however, continue to operate in this mode. Typi-
cally an external event or RTC activity will wake up the
processor. When in the sleep mode, assertion of wakeup causes
the processor to sense the value of the BYPASS bit in the PLL
control register (PLL_CTL). If BYPASS is disabled, the proces-
sor will transition to the full-on mode. If BYPASS is enabled, the
processor will transition to the active mode.

When in the sleep mode, system DMA access to L1 memory is
not supported.

Deep Sleep Operating Mode—Maximum Dynamic Power
Savings

The deep sleep mode maximizes dynamic power savings by dis-
abling the clocks to the processor core (CCLK) and to all
synchronous peripherals (SCLK). Asynchronous peripherals,
such as the RTC, may still be running but cannot access internal
resources or external memory. This powered-down mode can
only be exited by assertion of the reset interrupt (RESET) or by
an asynchronous interrupt generated by the RTC. When in deep
sleep mode, an RTC asynchronous interrupt causes the proces-
sor to transition to the active mode. Assertion of RESET while
in deep sleep mode causes the processor to transition to the full-
on mode.

Hibernate State—Maximum Static Power Savings

The hibernate state maximizes static power savings by disabling
the voltage and clocks to the processor core (CCLK) and to all
the synchronous peripherals (SCLK). The internal voltage
regulator for the processor can be shut off by writing b#00 to
the FREQ bits of the VR_CTL register. In addition to disabling
the clocks, this sets the internal power supply voltage (Vppnr) to
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0 V to provide the lowest static power dissipation. Any critical
information stored internally (memory contents, register con-
tents, etc.) must be written to a nonvolatile storage device prior
to removing power if the processor state is to be preserved.
Since Vppgxr is still supplied in this mode, all of the external
pins three-state, unless otherwise specified. This allows other
devices that may be connected to the processor to still have
power applied without drawing unwanted current. The internal
supply regulator can be woken up either by a real-time clock
wakeup or by asserting the RESET pin.

Power Savings

As shown in Table 5, the processors support three different
power domains. The use of multiple power domains maximizes
flexibility, while maintaining compliance with industry stan-
dards and conventions. By isolating the internal logic of the
processor into its own power domain, separate from the RTC
and other I/O, the processor can take advantage of dynamic
power management without affecting the RTC or other I/O
devices. There are no sequencing requirements for the various
power domains.

Table 5. Power Domains

Power Domain Vpp Range
Allinternal logic, except RTC VooinNT
RTC internal logic and crystal I/0 Vppric
All other 1/0 Vopext

The power dissipated by a processor is largely a function of the
clock frequency of the processor and the square of the operating
voltage. For example, reducing the clock frequency by 25%
results in a 25% reduction in dynamic power dissipation, while
reducing the voltage by 25% reduces dynamic power dissipation
by more than 40%. Further, these power savings are additive, in
that if the clock frequency and supply voltage are both reduced,
the power savings can be dramatic.

The dynamic power management feature of the processor
allows both the processor’s input voltage (Vppr) and clock fre-
quency (fccrx) to be dynamically controlled.

The savings in power dissipation can be modeled using the
power savings factor and % power savings calculations.

The power savings factor is calculated as:

power savings factor
fee Vv 2t
- CCLKRED x ( DDINTREI;)) x ( RED)
fCCLKNOM VDDINTNO tNOM

where the variables in the equation are:
fecrkno 1s the nominal core clock frequency
fecrkrep is the reduced core clock frequency
Vppivrnowm is the nominal internal supply voltage

Vopivrrep is the reduced internal supply voltage
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SPECIFICATIONS

Component specifications are subject to change
without notice.

OPERATING CONDITIONS
Parameter Conditions Min Nominal Max |Unit
Vpowr  Internal Supply Voltage' Nonautomotive 400 MHz and 500 MHz speed grade models? 08 1.2 145 |V
Vpowr  Internal Supply Voltage' Nonautomotive 533 MHz speed grade models? 08 1.25 145 |V
Vpowr  Internal Supply Voltage' 600 MHz speed grade models? 0.8 1.30 145 |V
Vpowr  Internal Supply Voltage' Automotive 400 MHz speed grade models? 0.95 1.2 145 |V
Vpowr  Internal Supply Voltage' Automotive 533 MHz speed grade models? 0.95 1.25 145 |V
Vooexr  External Supply Voltage® Nonautomotive grade models? 1.75 1.8/3.3 36 |V
Vppexr  External Supply Voltage Automotive grade models? 2.7 33 36 |V
Vpoprre  Real-Time Clock Nonautomotive grade models? 1.75 1.8/3.3 36 |V
Power Supply Voltage
Vpprre  Real-Time Clock Automotive grade models? 27 33 36 |V
Power Supply Voltage
Vi High Level Input Voltage*®  [Vppexr=1.85V 1.3 v
Vi High Level Input Voltage*®  |Vppe =Maximum 2.0 Y
Viewen High Level Input Voltage® Vppexr =Maximum 2.2 Vv
Vi Low Level Input Voltage’ Vopexr =1.75V +0.3 |V
Vi Low Level Input Voltage’ Vopexr =2.7 V +0.6 |V
T Junction Temperature 160-Ball Chip Scale Ball Grid Array (CSP_BGA) @ Taygient = 0°Cto +70°C |0 +95 |°C
T, Junction Temperature 160-Ball Chip Scale Ball Grid Array (CSP_BGA) @ Tavgient = —40°C to +85°C|-40 +105 |°C
T Junction Temperature 160-Ball Chip Scale Ball Grid Array (CSP_BGA) @ Tawgient = —40°C to +105°C|-40 +125 |°C
T, Junction Temperature 169-Ball Plastic Ball Grid Array (PBGA) @ Tawgent = -40°C to +105°C -40 +125 |°C
T Junction Temperature 169-Ball Plastic Ball Grid Array (PBGA) @ Tawgient = —40°C to +85°C -40 +105 |°C
T, Junction Temperature 176-Lead Quad Flatpack (LQFP) @ Tawgent = —40°C to +85°C -40 +100 |°C

! The regulator can generate Vppyr at levels of 0.85 V to 1.2 V with -5% to +10% tolerance, 1.25 V with 4% to +10% tolerance, and 1.3 V with -0% to +10% tolerance.

?See Ordering Guide on Page 63.

*When Vppexr < 2.25 V, on-chip voltage regulation is not supported.

* Applies to all input and bidirectional pins except CLKIN.

*The ADSP-BF531/ADSP-BF532/ADSP-BF533 processors are 3.3 V tolerant (always accepts up to 3.6 V maximum V), but voltage compliance (on outputs, Voy) depends on
the input Vppgxr, because Vo (maximum) approximately equals Vppexr (maximum). This 3.3 V tolerance applies to bidirectional pins (DATA15-0, TMR2-0, PF15-0, PP13-0,
RSCLK1-0, TSCLK1-0, RFS1-0, TFS1-0, MOSI, MISO, SCK) and input only pins (BR, ARDY, PPI_CLK, DROPRI, DROSEC, DR1PRI, DR1SEC, RX, RTXI, TCK, TDI, TMS,
TRST, CLKIN, RESET, NMI, and BMODE1-0).

¢ Applies to CLKIN pin only.

7 Applies to all input and bidirectional pins.
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The following three tables describe the voltage/frequency core clock (Table 10 and Table 11) and system clock (Table 13)
requirements for the processor clocks. Take care in selecting specifications. Table 12 describes phase-locked loop operating
MSEL, SSEL, and CSEL ratios so as not to exceed the maximum conditions.

Table 10. Core Clock (CCLK) Requirements—500 MHz, 533 MHz, and 600 MHz Models

Parameter Internal Regulator Setting |Max Unit
fcak  CCLK Frequency (Vppir = 1.3 V Minimum)' 1.30V 600 MHz
feax  CCLK Frequency (Vppir = 1.2V Minimum)?  [1.25V 533 MHz
fcax  CCLK Frequency (Vppinr = 1.14 V Minimum)® [1.20V 500 MHz
fcak  CCLK Frequency (Vppnt = 1.045 V Minimum) [1.10V 444 MHz
fcak  CCLK Frequency (Vpppt = 0.95 V Minimum)  [1.00 V 400 MHz
fcak  CCLK Frequency (Vpppt = 0.85 V Minimum)  [0.90 V 333 MHz
fcak  CCLK Frequency (Vppr = 0.8 V Minimum) 0.85V 250 MHz

! Applies to 600 MHz models only. See Ordering Guide on Page 63.
2 Applies to 533 MHz and 600 MHz models only. See Ordering Guide on Page 63. 533 MHz models cannot support internal regulator levels above 1.25 V.
? Applies to 500 MHz, 533 MHz, and 600 MHz models. See Ordering Guide on Page 63. 500 MHz models cannot support internal regulator levels above 1.20 V.

Table 11. Core Clock (CCLK) Requirements—400 MHz Models'

T,=125°C AllI2 Other T,
Parameter Internal Regulator Setting |Max Max Unit
fcck  CCLK Frequency (Vppit = 1.14V Minimum) [1.20V 400 400 MHz
fcaxk  CCLK Frequency (Vppint = 1.045V Minimum) {1.10 V 333 364 MHz
fcak  CCLK Frequency (Vppr = 0.95 V Minimum) [1.00 V 295 333 MHz
fcak  CCLK Frequency (Vppt = 0.85 V Minimum) (0.90 V 280 MHz
fcak  CCLK Frequency (Vppt = 0.8V Minimum) [0.85V 250 MHz
!See Ordering Guide on Page 63.
?See Operating Conditions on Page 20.
Table 12. Phase-Locked Loop Operating Conditions
Parameter Min Max Unit
fico  Voltage Controlled Oscillator (VCO) Frequency 50 Max fecik MHz
Table 13. System Clock (SCLK) Requirements

Vopexr= 1.8V Vppexr = 2.5 V/3.3V

Parameter’ Max Max Unit
CSP_BGA/PBGA
fscLk CLKOUT/SCLK Frequency (Vppinr > 1.14 V) 100 133 MHz
fscLk CLKOUT/SCLK Frequency (Vppinr < 1.14 V) 100 100 MHz
LQFP
fsck CLKOUT/SCLK Frequency (Vppiny = 1.14 V) 100 133 MHz
fscLk CLKOUT/SCLK Frequency (Vppinr < 1.14 V) 83 83 MHz

tserx (= Vfscrx) must be greater than or equal to tecik.
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PACKAGE INFORMATION

The information presented in Figure 10 and Table 20 provides
details about the package branding for the Blackfin processors.
For a complete listing of product availability, see the Ordering
Guide on Page 63.

ANALOG
DEVICES

ADSP-BF53x
tppZcce
VVVVVV.X N.n

#yyww country_of_origin

Bml{/}ag

Figure 10. Product Information on Package

Table 20. Package Brand Information’

Brand Key |Field Description

ADSP-BF53x |Either ADSP-BF531, ADSP-BF532, or ADSP-BF533
t Temperature Range

pp Package Type

YA RoHS Compliant Part

ccc See Ordering Guide

VVVVVV.X Assembly Lot Code

n.n Silicon Revision

# RoHS Compliant Designation

yyww Date Code

!'Non Automotive only. For branding information specific to Automotive
products, contact Analog Devices Inc.
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Asynchronous Memory Read Cycle Timing

Table 23. Asynchronous Memory Read Cycle Timing

VDDEXT =18V VDDEXT =2.5V/3.3V
Parameter Min Max Min Max Unit
Timing Requirements
tspar DATA15-0 Setup Before CLKOUT 2.1 2.1 ns
thpaAT DATA15-0 Hold After CLKOUT 1.0 0.8 ns
tsarDY ARDY Setup Before CLKOUT 4.0 4.0 ns
thARDY ARDY Hold After CLKOUT 1.0 0.0 ns
Switching Characteristics
too Output Delay After CLKOUT' 6.0 6.0 ns
tuo Output Hold After CLKOUT ' 1.0 0.8 ns
! Output pins include AMS3-0, ABE1-0, ADDR19-1, DATA15-0, AOE, ARE.
SETUP PROGRAMMED READ ACCESS EXTENDED  HOLD
2 CYCLES ACCESS 4 CYCLES 3 CYCLES 1CYCLE
AVAVAVAVAVAVAY
ANSx
ABET-0 > (
ADDR19-1
ACE
—{tpo - tho
ARE
tharDY
tsaroy tharDy <—>|
ARDY \1\
I
tsarpy tspa
tupat

DATA 15-0 4(

Figure 13. Asynchronous Memory Read Cycle Timing

Rev.| | Page280of64 | August2013



http://www.analog.com/ADSP-BF531?src=ADSP-BF531.pdf
http://www.analog.com/ADSP-BF532?src=ADSP-BF532.pdf
http://www.analog.com/ADSP-BF533?src=ADSP-BF533.pdf

ADSP-BF331/ADSP-BF332/ADSP-BF3a33

Asynchronous Memory Write Cycle Timing

Table 24. Asynchronous Memory Write Cycle Timing

Vppexr = 1.8V

VDDEXT =2.5V/3.3V

Parameter Min Max Min Max Unit
Timing Requirements

tsarDy ARDY Setup Before CLKOUT 4.0 4.0 ns
tharDY ARDY Hold After CLKOUT 1.0 0.0 ns
Switching Characteristics

topar DATA15-0 Disable After CLKOUT 6.0 6.0 ns
tenDAT DATA15-0 Enable After CLKOUT 1.0 1.0 ns
too Output Delay After CLKOUT' 6.0 6.0 ns
tuo Output Hold After CLKOUT ' 1.0 0.8 ns

! Output pins include AMS3-0, ABE1-0, ADDR19-1, DATA15-0, AOE, AWE.

SETUP
2 CYCLES

PROGRAMMED ACCESS
WRITE ACCESS EXTEND HOLD

2 CYCLES

1CYCLE 1 CYCLE

CLKOUT
—/

AVAVAVAV

AVAVAVAVA

—{ tpo | | tho |-
AMSx
ABE1-0
ADDR19-1
— tDO - — tHO -
AWE
tsaroy| tHarDy
ARDY \ \
- | tyaroy
tenDAT— | |= tsaroy - topar
DATA 15-0

Figure 14. Asynchronous Memory Write Cycle Timing
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SDRAM Interface Timing

Table 25. SDRAM Interface Timing'

Vppexr= 1.8V Vppexr =2.5V/3.3V
Parameter Min Max Min Max Unit
Timing Requirements
tsspaT DATA Setup Before CLKOUT 2.1 1.5 ns
tHspaT DATA Hold After CLKOUT 0.8 0.8 ns
Switching Characteristics
tocan Command, ADDR, Data Delay After CLKOUT? 6.0 4.0 ns
thcap Command, ADDR, Data Hold After CLKOUT? 1.0 1.0 ns
tospar Data Disable After CLKOUT 6.0 4.0 ns
tenspar  Data Enable After CLKOUT 1.0 1.0 ns
tocik CLKOUT Period? 10.0 7.5 ns
sk CLKOUT Width High 2.5 2.5 ns
tcx.  CLKOUT Width Low 2.5 2.5 ns

'SDRAM timing for Ty> 105°C is limited to 100 MHz.

?Command pins include: SRAS, SCAS, SWE, SDQM, SMS, SA10, SCKE.

?Refer to Table 13 on Page 21 for maximum fsc;x at various Vppir-

CLKOUT —/_\—

le——— tscik ——»

O\

tsspat tuspat tscLkL > tscLkn
DATA (IN)
e— tpcap — tpspat
tensDAT | - tucap
DATA (OUT)
= tbcap le—tucap
COMMAND,
ADDRESS X
(ouT)

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

Figure 15. SDRAM Interface Timing
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Serial Port Timing

Table 28 through Table 31 on Page 37 and Figure 23 on Page 35
through Figure 26 on Page 37 describe Serial Port operations.

Table 28. Serial Ports—External Clock

Vopexr=1.8V Vppexr =2.5V/3.3V
Parameter Min Max Min Max Unit
Timing Requirements
tese  TFSX/RFSx Setup Before TSCLKx/RSCLKx! 3.0 3.0 ns
turse  TFSX/RFSx Hold After TSCLKx/RSCLKxX' 3.0 3.0 ns
toore  Receive Data Setup Before RSCLKx' 3.0 3.0 ns
tuore  Receive Data Hold After RSCLKx! 3.0 3.0 ns
tscuew TSCLKX/RSCLKX Width 8.0 45 ns
tscke  TSCLKx/RSCLKx Period 20.0 15.02 ns
tsyore  Start-Up Delay From SPORT Enable To First External TFSx® 4.0 X tscike 4.0 X tscike ns
tsuore  Start-Up Delay From SPORT Enable To First External RFSx3 4.0 X tscike 4.0 X tscike ns
Switching Characteristics
torse  TFSX/RFSx Delay After TSCLKx/RSCLKx (Internally Generated TFSx/RFSx)* 10.0 10.0 ns
thorse  TFSX/RFSx Hold After TSCLKx/RSCLKx (Internally Generated TFSx/RFSx)’ 0.0 0.0 ns
toore  Transmit Data Delay After TSCLKX' 10.0 10.0 ns
tyore  Transmit Data Hold After TSCLKx' 0.0 0.0 ns

! Referenced to sample edge.

* For receive mode with external RSCLKx and external RFSx only, the maximum specification is 11.11 ns (90 MHz).
*Verified in design but untested. After being enabled, the serial port requires external clock pulses—Dbefore the first external frame sync edge—to initialize the serial port.

Referenced to drive edge.

Table 29. Serial Ports—Internal Clock

Vppexr=1.8V

VDDEXT =25 V/3.3 \")

Parameter Min Max Min Max Unit
Timing Requirements
tes  TFSx/RFSx Setup Before TSCLKx/RSCLKxX' 11.0 9.0 ns
turs  TFSX/RFSx Hold After TSCLKx/RSCLKx' -2.0 -2.0 ns
tson  Receive Data Setup Before RSCLKx! 9.5 9.0 ns
tuorn  Receive Data Hold After RSCLKx! 0.0 0.0 ns
Switching Characteristics
tors  TFSx/RFSx Delay After TSCLKx/RSCLKx (Internally Generated TFSx/RFSx)? 3.0 3.0 ns
tuorss  TFSX/RFSx Hold After TSCLKx/RSCLKx (Internally Generated TFSx/RFSx)’ -1.0 -1.0 ns
toon  Transmit Data Delay After TSCLKx' 3.0 3.0 ns
tuor  Transmit Data Hold After TSCLKx' -2.5 -2.0 ns
tscuaw TSCLKX/RSCLKx Width 6.0 4.5 ns
! Referenced to sample edge.
?Referenced to drive edge.
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Table 30. Serial Ports—Enable and Three-State

vDDEXT =18V VDDEXT =2.5V/3.3V
Parameter Min Max Min Max Unit
Switching Characteristics
torene  Data Enable Delay from External TSCLKx! 0 0 ns
toore  Data Disable Delay from External TSCLKx " %3 10.0 10.0 ns
torens Data Enable Delay from Internal TSCLKX' -2.0 -2.0 ns
toprn ~ Data Disable Delay from Internal TSCLKx'" %3 3.0 3.0 ns
! Referenced to drive edge.
? Applicable to multichannel mode only.
3TSCLKx is tied to RSCLKx.
DRIVE EDGE DRIVE EDGE
2
TSCLKXx >< ><
.
¢
torENEn toorTEN

Figure 25. Enable and Three-State
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Table 31. External Late Frame Sync

VDDEXT =18V vDDEXT =18V vDDEXT =2.5V/3.3V
LQFP/PBGA Packages CSP_BGA Package All Packages
Parameter Min Max Min Max Min Max Unit
Switching Characteristics
toprrse Data Delay from Late External TFSx or External RFSx 10.5 10.0 10.0 ns
in multichannel mode with MCMEN = 02
torentes Data Enable from Late FS or in multichannel mode|0 0 0 ns

with MCMEN =02

! In multichannel mode, TFSx enable and TESx valid follow tprenies and tppriese.

*If external RFSx/TFSx setup to RSCLKx/TSCLKX > tscyxg/2, then tpprre; and toreng apply; otherwise tppripse and tprexies apply.

EXTERNAL RFSx IN MULTI-CHANNEL MODE

DRIVE SAMPLE DRIVE

EDGE EDGE EDGE
o W XXX
RFSx
DTx 1ST BIT
LATE EXTERNAL TFSx

DRIVE SAMPLE DRIVE

EDGE EDGE EDGE
XXX
TFSx

topTLFsE

1STBIT

DTx 4(

Figure 26. External Late Frame Sync
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TEST CONDITIONS

All timing parameters appearing in this data sheet were mea-
sured under the conditions described in this section. Figure 45
shows the measurement point for ac measurements (except out-
put enable/disable). The measurement point Vygas is 0.95 V for
Vppexr (nominal) = 1.8 V or 1.5 V for Vppgxr (nominal) = 2.5 V/
33 V.

INPUT

OR VmEeas VmEeas
OUTPUT

Figure 45. Voltage Reference Levels for AC
Measurements (Except Output Enable/Disable)

Output Enable Time Measurement

Output pins are considered to be enabled when they have made
a transition from a high impedance state to the point when they
start driving.

The output enable time tgy, is the interval from the point when
a reference signal reaches a high or low voltage level to the point
when the output starts driving as shown on the right side of
Figure 46.

The time tgya MEasurep 1S the interval, from when the reference
signal switches, to when the output voltage reaches Vypp(high)
or VTRIP (lOW)

For VDDEXT (nominal) =1.8 V_VTRIP (hlgh) is 1.3 Vand VTRIP
(low) is 0.7 V.

For Vppgxr (nominal) = 2.5 V/3.3 V—Vgpp (high) is 2.0 V and
VTRIP (lOW) is1.0V.

Time trgp is the interval from when the output starts driving to
when the output reaches the Vpip (high) or Vipp (low) trip
voltage.

Time tgy, is calculated as shown in the equation:

tENA = tENA?MEASURED_ tTRIP

If multiple pins (such as the data bus) are enabled, the measure-
ment value is that of the first pin to start driving.

Output Disable Time Measurement

Output pins are considered to be disabled when they stop driv-
ing, go into a high impedance state, and start to decay from their
output high or low voltage. The output disable time tpg is the
difference between fpys ypasurep and tpecay as shown on the left
side of Figure 45.

tDIS = tDISfMEASURED - tDECAY

The time for the voltage on the bus to decay by AV is dependent
on the capacitive load C; and the load current I. This decay time
can be approximated by the equation:

tpecay = (CLAV)/1;

Rev.| | Page 45 of 64

The time fpgc4y is calculated with test loads C; and I}, and with
AV equal to 0.1 V for Vppexr (nominal) = 1.8 V or 0.5V for
Vppexr (nominal) =2.5V/3.3 V.

The time fpys pasurep is the interval from when the reference
signal switches, to when the output voltage decays AV from the
measured output high or output low voltage.

REFERENCE 2
SIGNAL

tois_mEASURED » tENA_MEASURED
tois [ tena -
Von Vou(MEASURED)
(MEASURED) Vou (MEASURED) - AV 7 Vemip(HIGH)
Vo (MEASURED) + AV Vrrip(LOW)
VoL o ) N—""V oL (MEASURED)
(MEASURED)
—> toecay —| [*—twrp
OUTPUT STOPS DRIVING OUTPUT STARTS DRIVING

HIGH IMPEDANCE STATE

Figure 46. Output Enable/Disable

Example System Hold Time Calculation

To determine the data output hold time in a particular system,
first calculate ¢ppcay using the equation given above. Choose AV
to be the difference between the processor’s output voltage and
the input threshold for the device requiring the hold time. C; is
the total bus capacitance (per data line), and I} is the total leak-
age or three-state current (per data line). The hold time is tpgcay
plus the various output disable times as specified in the Timing
Specifications on Page 27 (for example tpspat for an SDRAM
write cycle as shown in SDRAM Interface Timing on Page 30).

| August 2013



http://www.analog.com/ADSP-BF531?src=ADSP-BF531.pdf
http://www.analog.com/ADSP-BF532?src=ADSP-BF532.pdf
http://www.analog.com/ADSP-BF533?src=ADSP-BF533.pdf

ADSP-BF331/ADSP-BF332/ADSP-BF333

Capacitive Loading 16

Output delays and holds are based on standard capacitive loads:
30 pF on all pins (see Figure 47). Vipap is 0.95 V for Vppexr
(nominal) = 1.8 V or 1.5 V for Vppgxr (nominal) =

2.5V/3.3 V. Figure 48 through Figure 59 on Page 48 show how
output rise time varies with capacitance. The delay and hold
specifications given should be derated by a factor derived from
these figures. The graphs in these figures may not be linear out-
side the ranges shown.

RISE TIME

- FALL TIME

TESTER PIN ELECTRONICS

RISE AND FALL TIME ns (10% to 90%)
\

Vioap WV

O 0
DUT 0 50 100 150 200 250

L]
450 OUTPUT LOAD CAPACITANCE (pF)
700
Figure 48. Typical Rise and Fall Times (10% to 90%) vs. Load Capacitance for

Z0 = 500 (impedance) Driver A at VDDEXT= 1.75V
TD=4.04+1.18ns

500

0.5pF
4pF 2pF % P

400Q

-
»

=y
N

RISE TIME
e

-
o

-
e

NOTES: “FALL TIME

THE WORST CASE TRANSMISSION LINE DELAY IS SHOWN AND CAN BE USED
FOR THE 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.

RISE AND FALL TIME ns (10% to 90%)
\

Figure 47. Equivalent Device Loading for AC Measurements
(Includes All Fixtures) 0

0 50 100 150 200 250
LOAD CAPACITANCE (pF)

Figure 49. Typical Rise and Fall Times (10% to 90%) vs. Load Capacitance for
Driver A at VDDEXT= 225V
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LOAD CAPACITANCE (pF)

Figure 50. Typical Rise and Fall Times (10% to 90%) vs. Load Capacitance for
Driver A at Vppexr = 3.65V
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Table 42. 160-Ball CSP_BGA Ball Assignment (Numerical by Ball Number)

Ball No. Signal Ball No. Signal Ball No. Signal Ball No. Signal
Al Vopext Cc13 SMS H1 DTOPRI M3 DI

A2 PF8 C14 SCAS H2 DTOSEC M4 GND

A3 PF9 D1 SCK H3 TFSO M5 DATA12
A4 PF10 D2 PFO H4 GND M6 DATA9
A5 PF11 D3 MOSI H11 GND M7 DATA6
A6 PF14 D4 GND H12 ABET M8 DATA3
A7 PPI2 D5 Vopext H13 ABEO M9 DATAO
A8 RTXO D6 Voot H14 AWE M10 GND

A9 RTXI D7 GND N TSCLKO M11 ADDR15
A10 GND D8 GND J2 DROSEC M12 ADDR9
A1 XTAL D9 VopexT J3 RFSO M13 ADDR10
A12 CLKIN D10 GND Ja Vopext M14 ADDR11
A13 VROUTO D11 GND Jm Voot N1 TRST
Al4 GND D12 SWE J12 Vopext N2 T™S

B1 PF4 D13 SRAS )13 ADDR4 N3 TDO

B2 PF5 D14 BR )14 ADDR1 N4 BMODEO
B3 PF6 E1 TFS1 K1 DROPRI N5 DATA13
B4 PF7 E2 MISO K2 TMR2 N6 DATA10
B5 PF12 E3 DT1SEC K3 X N7 DATA7
B6 PF13 E4 VooinT K4 GND N8 DATA4
B7 PPI3 E11 Voo K11 GND N9 DATA1
B8 PPI1 E12 SA10 K12 ADDR7 N10 BGH

B9 Vborrc E13 ARDY K13 ADDR5 N11 ADDR16
B10 NMI E14 AMSO K14 ADDR2 N12 ADDR14
B11 GND F1 TSCLK1 L1 RSCLKO N13 ADDR13
B12 VROUT1 F2 DT1PRI L2 TMRO N14 ADDR12
B13 SCKE F3 DR1SEC L3 RX P1 Vopext
B14 CLKOUT F4 GND L4 Voot P2 TCK

C1 PF1 F11 GND L5 GND P3 BMODE1
2 PF2 F12 VopexT L6 GND P4 DATA15
c3 PF3 F13 AMS2 L7 Vooexr P5 DATA14
C4 GND F14 AMST L8 GND P6 DATAT1
c5 GND G1 RSCLK1 L9 Voot P7 DATA8
C6 PF15 G2 RFS1 L10 GND P8 DATA5
c7 VopexT G3 DR1PRI L11 VopexT P9 DATA2
cs PPIO G4 Vopext L12 ADDRS P10 BG

C9 PPI_CLK G11 GND L13 ADDR6 P11 ADDR19
C10 RESET G12 AMS3 L14 ADDR3 P12 ADDR18
cn GND G13 AOE M1 TMR1 P13 ADDR17
C12 VopexT G14 ARE M2 EMU P14 GND
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Table 44. 169-Ball PBGA Ball Assignment (Numerical by Ball Number)

Ball No. Signal Ball No. Signal Ball No. Signal Ball No. Signal Ball No. Signal
Al PF4 D16 CLKOUT )2 RSCLK1 M12 VDD U9 DATA9
A2 PF5 D17 AMSO J6 VopexT M16 ADDR7 u10 DATA7
A3 PF7 E1 MOSI J7 GND M17 ADDRS un DATA5
A4 PF9 E2 MISO J8 GND N1 RFSO u12 DATA4
A5 PF11 E16 AMST Jo GND N2 RSCLKO u13 DATA2
A6 PF12 E17 AMS2 J10 GND N16 ADDR10 u14 DATAO
A7 PF14 F1 DT1PRI Jn GND N17 ADDR9 u1s ADDR16
A8 PPI3 F2 DT1SEC )12 VDD P1 TMR2 uleé ADDR18
A9 PPI1 Fé6 Vopext 6 ADDR1 P2 TMR1 u17 BGH
A10 RTXI F7 Vopex N7 ADDR2 P16 ADDR12

A1 RTXO F8 VopexT K1 DTOSEC P17 ADDR11

A12 RESET F9 Vopext K2 DTOPRI R1 TMRO

A13 XTAL F10 RTCVDD K6 Vopex R2 X

Al4 CLKIN F11 GND K7 GND R16 ADDR14

A15 SRAS F12 VDD K8 GND R17 ADDR13

A16 SCAS F16 AMS3 K9 GND T1 RX

A17 SMS F17 AOE K10 GND T2 Vopext

B1 PF2 G1 TSCLK1 K11 GND T3 T™MS

B2 Vooext G2 TFS1 K12 VDD T4 TDO

B3 PF6 G6 Vopex K16 ADDR3 T5 BMODE1

B4 PF8 G7 GND K17 ADDR4 T6 DATA15

B5 PF10 G8 GND L1 TFSO T7 DATA13

B6 PF13 G9 GND L2 TSCLKO T8 DATA10

B7 PF15 G10 GND L6 Vopext T9 DATAS8

B8 PPI2 G11 GND L7 GND T10 DATA6

B9 PPIO G12 VDD L8 GND T11 DATA3

B10 PPI_CLK G16 ARE L9 GND T12 DATA1

B11 NMI G17 AWE L10 GND T13 BG

B12 VROUTO H1 DR1PRI L11 GND T14 ADDR19

B13 VROUT1 H2 DR1SEC L12 VDD T15 ADDR17

B14 SCKE H6 Vopext L16 ADDR5 T16 GND

B15 SA10 H7 GND L17 ADDR6 T17 ADDR15

B16 GND H8 GND M1 DROSEC U1 EMU

B17 SWE H9 GND M2 DROPRI U2 TRST

C1 PF1 H10 GND M6 VopexT U3 TDI

C2 PF3 H11 GND M7 Vopext U4 TCK

cleé ARDY H12 VDD M8 Vopext us BMODEO

Cc17 BR H16 ABEO M9 GND U6 DATA14

D1 SCK H17 ABET M10 VDD u7 DATA12

D2 PFO n RFS1 M11 VDD us DATA11
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OUTLINE DIMENSIONS

Dimensions in the outline dimension figures are shown in

millimeters.

0.75
0.60
0.45
TOP VIEW
(PINS DOWN)
.20
0.09
70
Y35
T
0.15 o . 0°
0.05 EATIN 0.08 MAX
PLANE COPLANARITY
VIEW A .
LEAD PITCH 017

ROTATED 90° CCW

COMPLIANT TO JEDEC STANDARDS MS-026-BGA

Figure 64. 176-Lead Low Profile Quad Flat Package [LQFP]
(ST-176-1)
Dimensions shown in millimeters
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SURFACE-MOUNT DESIGN

Table 47 is provided as an aid to PCB design. For industry-
standard design recommendations, refer to IPC-7351,

Generic Requirements for Surface-Mount Design and Land Pat-
tern Standard.

Table 47. BGA Data for Use with Surface-Mount Design

Package Ball Attach Type Solder Mask Opening Ball Pad Size
Chip Scale Package Ball Grid Array (CSP_BGA) BC-160-2 Solder Mask Defined 0.40 mm diameter 0.55 mm diameter
Plastic Ball Grid Array (PBGA) B-169 Solder Mask Defined 0.43 mm diameter 0.56 mm diameter
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ORDERING GUIDE

Temperature Speed Grade Package
Model'’ Range? (Max) Package Description Option
ADSP-BF531SBB400 -40°C to +85°C 400 MHz 169-Ball PBGA B-169
ADSP-BF531SBBZ400 -40°Cto +85°C 400 MHz 169-Ball PBGA B-169
ADSP-BF531SBBC400 -40°Cto +85°C 400 MHz 160-Ball CSP_BGA BC-160-2
ADSP-BF531SBBCZ400 -40°C to +85°C 400 MHz 160-Ball CSP_BGA BC-160-2
ADSP-BF531SBBCZ4RL -40°Cto +85°C 400 MHz 160-Ball CSP_BGA, 13" Tape and Reel BC-160-2
ADSP-BF531SBSTZ400 -40°Cto +85°C 400 MHz 176-Lead LQFP ST-176-1
ADSP-BF532SBBZ400 -40°C to +85°C 400 MHz 169-Ball PBGA B-169
ADSP-BF532SBBC400 -40°C to +85°C 400 MHz 160-Ball CSP_BGA BC-160-2
ADSP-BF532SBBCZ400 -40°C to +85°C 400 MHz 160-Ball CSP_BGA BC-160-2
ADSP-BF532SBSTZ400 -40°Cto +85°C 400 MHz 176-Lead LQFP ST-176-1
ADSP-BF533SBBZ400 -40°C to +85°C 400 MHz 169-Ball PBGA B-169
ADSP-BF533SBBC400 -40°C to +85°C 400 MHz 160-Ball CSP_BGA BC-160-2
ADSP-BF533SBBCZ400 -40°Cto +85°C 400 MHz 160-Ball CSP_BGA BC-160-2
ADSP-BF533SBSTZ400 -40°Cto +85°C 400 MHz 176-Lead LQFP ST-176-1
ADSP-BF533SBB500 -40°C to +85°C 500 MHz 169-Ball PBGA B-169
ADSP-BF533SBBZ500 -40°Cto +85°C 500 MHz 169-Ball PBGA B-169
ADSP-BF533SBBC500 -40°Cto +85°C 500 MHz 160-Ball CSP_BGA BC-160-2
ADSP-BF533SBBCZ500 -40°C to +85°C 500 MHz 160-Ball CSP_BGA BC-160-2
ADSP-BF533SBBC-5V -40°Cto +85°C 533 MHz 160-Ball CSP_BGA BC-160-2
ADSP-BF533SBBCZ-5V -40°C to +85°C 533 MHz 160-Ball CSP_BGA BC-160-2
ADSP-BF533SKBC-6V 0°Cto +70°C 600 MHz 160-Ball CSP_BGA BC-160-2
ADSP-BF533SKBCZ-6V 0°Cto +70°C 600 MHz 160-Ball CSP_BGA BC-160-2
ADSP-BF533SKSTZ-5V 0°Cto +70°C 533 MHz 176-Lead LQFP ST-176-1

!'Z = RoHS compliant part.

?Referenced temperature is ambient temperature. The ambient temperature is not a specification. Please see Operating Conditions on Page 20 for junction temperature (T;)
specification which is the only temperature specification.

Rev. |

| Page630of64 | August2013



http://www.analog.com/ADSP-BF531?src=ADSP-BF531.pdf
http://www.analog.com/ADSP-BF532?src=ADSP-BF532.pdf
http://www.analog.com/ADSP-BF533?src=ADSP-BF533.pdf

