
Analog Devices Inc. - ADBF518WBSWZ402 Datasheet

Welcome to E-XFL.COM

Understanding Embedded - DSP (Digital
Signal Processors)

Embedded - DSP (Digital Signal Processors) are specialized
microprocessors designed to perform complex
mathematical computations on digital signals in real-time.
Unlike general-purpose processors, DSPs are optimized for
high-speed numeric processing tasks, making them ideal
for applications that require efficient and precise
manipulation of digital data. These processors are
fundamental in converting and processing signals in
various forms, including audio, video, and communication
signals, ensuring that data is accurately interpreted and
utilized in embedded systems.

Applications of Embedded - DSP (Digital
Signal Processors)

The applications of Embedded - DSP (Digital Signal
Processors) are vast and diverse, reflecting their critical
role in modern technology. In telecommunications, DSPs
are essential for signal modulation and demodulation, error
detection and correction, and data compression. In the
consumer electronics sector, DSPs enhance audio and
video processing, providing high-quality sound and image
rendering in devices like smartphones, televisions, and
home theater systems. Automotive systems utilize DSPs
for advanced driver-assistance systems (ADAS),
infotainment, and engine management. Additionally,
industrial automation relies on DSPs for real-time control of
machinery and processes, while medical devices use them
for imaging and diagnostics, ensuring accurate and
efficient healthcare solutions.

Common Subcategories of Embedded - DSP
(Digital Signal Processors)

Embedded - DSP (Digital Signal Processors) can be
categorized into several common subcategories based on
their specific applications and performance characteristics.
General-purpose DSPs offer a versatile solution for a wide
range of signal processing tasks, providing balanced
performance and flexibility. High-performance DSPs are
designed for applications requiring significant
computational power and speed, such as real-time video
processing and advanced communication systems. Low-
power DSPs cater to battery-operated and portable
devices, ensuring energy-efficient operation without
compromising performance. Additionally, application-
specific DSPs are tailored for particular functions, such as
audio processing or motor control, offering optimized
performance for specific tasks.

Types of Embedded - DSP (Digital Signal
Processors)

There are various types of Embedded - DSP (Digital Signal
Processors), each suited to different needs and
applications. Fixed-point DSPs are designed for
applications where precision is critical but the range of
values is limited, such as audio processing. Floating-point
DSPs provide a broader range of values and greater
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Interface Ethernet, I²C, PPI, RSI, SPI, SPORT, UART/USART

Clock Rate 400MHz

Non-Volatile Memory External

On-Chip RAM 116kB

Voltage - I/O 1.8V, 2.5V, 3.3V

Voltage - Core 1.30V

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 176-LQFP Exposed Pad

Supplier Device Package 176-LQFP-EP (24x24)
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4/14—Rev. C to Rev. D
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The Flash memory specifications contained in the Rev D prod-
uct data sheet are appropriate only for those products that 
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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.
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.
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 

Figure 2. Blackfin Processor Core
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general-purpose up/down count modes. Then, count direction 
is either controlled by a level-sensitive input signal or by two 
edge detectors.
A third input can provide flexible zero marker support and can 
alternatively be used to input the push-button signal of thumb 
wheels. All three signals have a programmable debouncing 
circuit.
An internal signal forwarded to the GP timer unit enables one 
timer to measure the intervals between count events. Boundary 
registers enable auto-zero operation or simple system warning 
by interrupts when programmable count values are exceeded.

Serial Ports 

The ADSP-BF51x processors incorporate two dual-channel syn-
chronous serial ports (SPORT0 and SPORT1) for serial and 
multiprocessor communications. The SPORTs support the fol-
lowing features:
Serial port data can be automatically transferred to and from 
on-chip memory/external memory via dedicated DMA chan-
nels. Each of the serial ports can work in conjunction with 
another serial port to provide TDM support. In this configura-
tion, one SPORT provides two transmit signals while the other 
SPORT provides the two receive signals. The frame sync and 
clock are shared.
Serial ports operate in five modes:

• Standard DSP serial mode
• Multichannel (TDM) mode
• I2S mode
• Packed I2S mode
• Left-justified mode

Serial Peripheral Interface (SPI) Ports

The processors have two SPI-compatible ports (SPI0 and SPI1) 
that enable the processor to communicate with multiple SPI-
compatible devices. 
The SPI interface uses three signals for transferring data: two 
data signals (master output-slave input–MOSI, and master 
input-slave output–MISO) and a clock signal (serial 
clock–SCK). An SPI chip select input signal (SPIxSS) lets other 
SPI devices select the processor, and multiple SPI chip select 
output signals let the processor select other SPI devices. The SPI 
select signals are reconfigured general-purpose I/O signals. 
Using these signals, the SPI port provides a full-duplex, syn-
chronous serial interface, which supports both master/slave 
modes and multimaster environments. 
The SPI port baud rate and clock phase/polarities are program-
mable, and it has an integrated DMA channel, configurable to 
support transmit or receive data streams. The SPI’s DMA chan-
nel can only service unidirectional accesses at any given time.

UART Ports

The processors provide two full-duplex universal asynchronous 
receiver/transmitter (UART) ports, which are fully compatible 
with PC-standard UARTs. Each UART port provides a 

simplified UART interface to other peripherals or hosts, sup-
porting full-duplex, DMA-supported, asynchronous transfers of 
serial data. A UART port includes support for five to eight data 
bits, and none, even, or odd parity. Optionally, an additional 
address bit can be transferred to interrupt only addressed nodes 
in multi-drop bus (MDB) systems. A frame is terminates by one, 
one and a half, two or two and a half stop bits.
The UART ports support automatic hardware flow control 
through the Clear To Send (CTS) input and Request To Send 
(RTS) output with programmable assertion FIFO levels.
To help support the Local Interconnect Network (LIN) proto-
cols, a special command causes the transmitter to queue a break 
command of programmable bit length into the transmit buffer. 
Similarly, the number of stop bits can be extended by a pro-
grammable inter-frame space.
The capabilities of the UARTs are further extended with sup-
port for the Infrared Data Association (IrDA®) serial infrared 
physical layer link specification (SIR) protocol. 

2-Wire Interface (TWI) 

The processors include a TWI module for providing a simple 
exchange method of control data between multiple devices. The 
TWI is compatible with the widely used I2C® bus standard. The 
TWI module offers the capabilities of simultaneous master and 
slave operation, support for both 7-bit addressing and multime-
dia data arbitration. The TWI interface utilizes two signals for 
transferring clock (SCL) and data (SDA) and supports the pro-
tocol at speeds up to 400k bits/sec. The TWI interface signals 
are compatible with 5 V logic levels.
Additionally, the processor’s TWI module is fully compatible 
with serial camera control bus (SCCB) functionality for easier 
control of various CMOS camera sensor devices.

Removable Storage Interface (RSI)

The RSI controller, available on the ADSP-BF514/ADSP-
BF514F16/ADSP-BF516/ADSP-BF518/ADSP-BF518F16 pro-
cessors, acts as the host interface for multi-media cards (MMC), 
secure digital memory cards (SD Card), secure digital 
input/output cards (SDIO), and CE-ATA hard disk drives. The 
following list describes the main features of the RSI controller.

• Support for a single MMC, SD memory, SDIO card or CE-
ATA hard disk drive

• Support for 1-bit and 4-bit SD modes
• Support for 1-bit, 4-bit and 8-bit MMC modes
• Support for 4-bit and 8-bit CE-ATA hard disk drives
• A ten-signal external interface with clock, command, and 

up to eight data lines
• Card detection using one of the data signals
• Card interface clock generation from SCLK
• SDIO interrupt and read wait features
• CE-ATA command completion signal recognition and 

disable
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Port J

PJ0:SCL I/O 5V TWI Serial Clock (This signal is an open-drain output and requires a pull-up 
resistor. Consult version 2.1 of the I2C specification for the proper resistor value.)

E

PJ1:SDA I/O 5V TWI Serial Data (This signal is an open-drain output and requires a pull-up 
resistor. Consult version 2.1 of the I2C specification for the proper resistor value.)

E

Real Time Clock

RTXI I RTC Crystal Input (This ball should be pulled low when not used.)

RTXO O RTC Crystal Output (Does not three-state during hibernate)

JTAG Port

TCK I JTAG Clock

TDO O JTAG Serial Data Out C

TDI I JTAG Serial Data In

TMS I JTAG Mode Select

TRST I JTAG Reset (This signal should be pulled low if the JTAG port is not used.)

EMU O Emulation Output C

Clock

CLKIN I Clock/Crystal Input

XTAL O Crystal Output (If CLKBUF is enabled, does not three-state during hibernate)

CLKBUF O Buffered XTAL Output (If enabled, does not three-state during hibernate) C

Mode Controls

RESET I Reset

NMI I Non-maskable Interrupt (This signal should be pulled high when not used.)

BMODE2-0 I Boot Mode Strap 2-0

Voltage Regulation Interface

PG I Power Good (This signal should be pulled low when not used.)

EXT_WAKE O Wake up Indication (Does not three-state during hibernate) C

Power Supplies ALL SUPPLIES MUST BE POWERED See Operating Conditions on Page 22.

VDDEXT P I/O Power Supply

VDDINT P Internal Power Supply 

VDDRTC P Real Time Clock Power Supply

VDDFLASH P Internal SPI Flash Power Supply

VDDMEM P MEM Power Supply

VPPOTP P OTP Programming Voltage

VDDOTP P OTP Power Supply

GND G Ground for All Supplies
1 See Output Drive Currents on Page 52 for more information about each driver type.
2 When driven low, the PF15 signal can be used to wake up the processor from the hibernate state, either in normal GPIO mode or in Ethernet mode as PHYINT. If the pin/ball 

is used for wake up, enable the feature with the PHYWE bit in the VR_CTL register, and pull-up the signal with a resistor.
3 Boot host wait is a GPIO signal toggled by the boot kernel. The mandatory external pull-up/pull-down resistor defines the signal polarity.
4 A pull-up resistor is required for the boot from external SPI EEPROM or flash (BMODE = 0x3).

Table 8. Signal Descriptions (Continued) 

Signal Name Type Function
Driver 
Type1
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FLASH MEMORY CHARACTERISTICS

25 1.8 1.9 2.1 2.3 2.5 2.8 3.1 3.3 3.7

40 2.4 2.6 2.8 3.0 3.3 3.7 4.0 4.4 4.9

55 3.3 3.5 3.8 4.3 4.6 5.0 5.5 6.1 6.7

70 4.6 5.0 5.4 6.0 6.4 7.0 7.7 8.4 9.2

85 6.5 7.1 7.7 8.3 9.1 9.9 10.8 11.8 12.8

100 9.2 10.0 10.8 11.7 12.7 13.7 15.0 16.1 17.5

105 10.3 11.1 12.1 13.1 14.2 15.3 16.6 18.0 19.4
1 Valid frequency and voltage ranges are model-specific. See Operating Conditions on Page 22.

Table 15. Dynamic Current in CCLK Domain (mA, with ASF = 1.0)1

fCCLK

(MHz)2
Voltage (VDDINT)2

1.10 V 1.15 V 1.20 V 1.25 V 1.30 V 1.35 V 1.40 V 1.45 V 1.50 V

400 N/A N/A N/A N/A N/A N/A 102.1 106.5 111.0

350 N/A N/A N/A N/A N/A 86.2 90.1 94.0 98.0

300 N/A N/A N/A N/A 71.4 74.7 78.1 81.5 85.0

250 N/A N/A N/A 57.5 60.4 63.2 66.1 69.0 71.9

200 N/A 42.5 44.7 47.0 49.4 51.7 54.1 56.5 58.9

150 31.1 32.9 34.7 36.5 38.4 40.2 42.1 44.0 45.9

100 22.0 23.4 24.7 26.0 27.4 28.7 30.1 31.5 33.0
1 The values are not guaranteed as standalone maximum specifications. They must be combined with static current per the equations of Electrical Characteristics on Page 24.
2 Valid frequency and voltage ranges are model-specific. See Operating Conditions on Page 22.

Table 14. Static Current—IDD-DEEPSLEEP (mA) (Continued) 

TJ (°C)1
Voltage (VDDINT)1

1.10 V 1.15 V 1.20 V 1.25 V 1.30 V 1.35 V 1.40 V 1.45 V 1.50 V

Table 16. Reliability Characteristics

Parameter Min Unit Test Method

NEND Endurance 100,000 Cycles JEDEC Standard A117

TDR Data Retention 20 Years JEDEC Standard A103

Table 17. AC Operating Characteristics

Parameter Min Max Unit

fCLK Serial Clock Frequency 0.25 × fSCLK MHz

TSE Sector-Erase 450 ms

TBE Block-Erase 2000 ms

TSCE Chip-Erase 64 s

TBP
1 Byte-Program 50 μs

TPWU
2 Power-Up Time Delay Before Write Command 1 10 ms

1 For multiple bytes after first byte within a page, tBP(MAX) increments by 12 × N, where N = number of bytes programmed after the first byte.
2 Program, Erase, and Write instructions are ignored until TPWU ms after flash power-on.
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TIMING SPECIFICATIONS

Clock and Reset Timing

Table 24 and Figure 9 describe clock and reset operations. Per 
the CCLK and SCLK timing specifications in Table 10, Table 11, 
and Table 12 on Page 23, combinations of CLKIN and clock 
multipliers must not select core/peripheral clocks in excess of 
the processor’s speed grade.

Table 24. Clock and Reset Timing

Parameter Min Max Unit

Timing Requirements

fCKIN CLKIN Frequency (Commercial/Industrial Models1, 2, 3, 4 12 50 MHz

fCKIN CLKIN Frequency (Automotive Models)1, 2, 3, 4 14 50 MHz

tCKINL CLKIN Low Pulse1 10 ns

tCKINH CLKIN High Pulse1 10 ns

tWRST RESET Asserted Pulse Width Low5 11 × tCKIN ns

Switching Characteristic

tBUFDLAY CLKIN to CLKBUF Delay 11 ns
1 Applies to PLL bypass mode and PLL nonbypass mode.
2 Combinations of the CLKIN frequency and the PLL clock multiplier must not exceed the allowed fVCO, fCCLK, and fSCLK settings discussed in Table 10 through Table 12 on Page 23.
3 The tCKIN period (see Figure 9) equals 1/fCKIN.
4 If the DF bit in the PLL_CTL register is set, the minimum fCKIN specification is 24 MHz for commercial/industrial models and 28 MHz for automotive models.
5 Applies after power-up sequence is complete. See Table 25 and Figure 10 for power-up reset timing.

Figure 9. Clock and Reset Timing
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Asynchronous Memory Write Cycle Timing

Table 27. Asynchronous Memory Write Cycle Timing 

Parameter Min Max Unit

Timing Requirements

tSARDY ARDY Setup Before CLKOUT 4 ns

tHARDY ARDY Hold After CLKOUT 0.2 ns

Switching Characteristics

tDDAT DATA15–0 Disable After CLKOUT 6 ns

tENDAT DATA15–0 Enable After CLKOUT 0 ns

tDO Output Delay After CLKOUT1

1 Output pins/balls include AMS3–0, ABE1–0, ADDR19–1, DATA15–0, AOE, AWE.

6 ns

tHO Output Hold After CLKOUT 1 0.8 ns

Figure 12. Asynchronous Memory Write Cycle Timing
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SDRAM Interface Timing

Table 28. SDRAM Interface Timing 

VDDMEM

1.8V Nominal
VDDMEM

2.5 V/3.3V Nominal

Parameter Min Max Min Max Unit

Timing Requirements

tSSDAT Data Setup Before CLKOUT 1.5 1.5 ns

tHSDAT Data Hold After CLKOUT 1.3 0.8 ns

Switching Characteristics

tSCLK CLKOUT Period1

1 The tSCLK value is the inverse of the fSCLK specification discussed in Table 12 on Page 23. Package type and reduced supply voltages affect the best-case value listed here.

12.5 10 ns

tSCLKH CLKOUT Width High 5 4 ns

tSCLKL CLKOUT Width Low 5 4 ns

tDCAD Command, Address, Data Delay After CLKOUT2

2 Command pins/balls include: SRAS, SCAS, SWE, SDQM, SMS, SA10, SCKE.

5 4 ns

tHCAD Command, Address, Data Hold After CLKOUT2 1 1 ns

tDSDAT Data Disable After CLKOUT 5.5 5 ns

tENSDAT Data Enable After CLKOUT 0 0 ns

Figure 13. SDRAM Interface Timing
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External DMA Request Timing

Table 29 and Figure 14 describe the External DMA Request 
operations. 

Table 29. External DMA Request Timing1

VDDMEM/VDDEXT

1.8 V Nominal
VDDMEM/VDDEXT

2.5 V/3.3 V Nominal

Parameter Min Max Min Max Unit

Timing Requirements

tDS DMARx Asserted to CLKOUT High Setup 9 7.2 ns

tDH CLKOUT High to DMARx Deasserted Hold Time 0 0 ns

tDMARACT DMARx Active Pulse Width tSCLK + 1 tSCLK + 1 ns

tDMARINACT DMARx Inactive Pulse Width 1.75 × tSCLK 1.75 × tSCLK ns
1 Because the external DMA control pins are part of the VDDEXT power domain and the CLKOUT signal is part of the VDDMEM power domain, systems in which VDDEXT and 

VDDMEM are NOT equal may require level shifting logic for correct operation.

Figure 14. External DMA Request Timing
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Parallel Peripheral Interface Timing

Table 30 and Figure 16 on Page 35, Figure 22 on Page 40, and 
Figure 25 on Page 42 describe parallel peripheral interface 
operations.   

Table 30. Parallel Peripheral Interface Timing

VDDEXT

1.8 V Nominal
VDDEXT

2.5 V/3.3 V Nominal

Parameter Min Max Min Max Unit

Timing Requirements

tPCLKW PPI_CLK Width tSCLK – 1.5 tSCLK – 1.5 ns

tPCLK PPI_CLK Period 2 × tSCLK – 1.5 2 × tSCLK – 1.5 ns

Timing Requirements - GP Input and Frame Capture Modes

tPSUD External Frame Sync Startup Delay1 4 × tPCLK 4 × tPCLK ns

tSFSPE External Frame Sync Setup Before PPI_CLK
(Nonsampling Edge for Rx, Sampling Edge for Tx)

6.7 6.7 ns

tHFSPE External Frame Sync Hold After PPI_CLK 1.75 1.75 ns

tSDRPE Receive Data Setup Before PPI_CLK 4.1 3.5 ns

tHDRPE Receive Data Hold After PPI_CLK 2 1.6 ns

Switching Characteristics - GP Output and Frame Capture Modes

tDFSPE Internal Frame Sync Delay After PPI_CLK 8 8 ns

tHOFSPE Internal Frame Sync Hold After PPI_CLK 1.7 1.7 ns

tDDTPE Transmit Data Delay After PPI_CLK 8.2 8 ns

tHDTPE Transmit Data Hold After PPI_CLK 2.3 1.9 ns
1 The PPI port is fully enabled 4 PPI clock cycles after the PAB write to the PPI port enable bit. Only after the PPI port is fully enabled are external frame syncs and data words
guaranteed to be received correctly by the PPI peripheral.

Figure 15. PPI with External Frame Sync Timing

Figure 16. PPI GP Rx Mode with External Frame Sync Timing
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Table 32. RSI Controller Timing (High Speed Mode)

Parameter Min Max Unit

Timing Requirements

tISU Input Setup Time 5.6 ns

tIH Input Hold Time 2 ns

Switching Characteristics

fPP
1 Clock Frequency Data Transfer Mode 0 50 MHz

tWL Clock Low Time 7 ns

tWH Clock High Time 7 ns

tTLH Clock Rise Time 3 ns

tTHL Clock Fall Time 3 ns

tODLY Output Delay Time During Data Transfer Mode 4 ns

tOH Output Hold Time 2.75 ns
1 tPP = 1/fPP

Figure 21. RSI Controller Timing (High Speed Mode)
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Figure 69 shows the top view of the LQFP_EP lead configura-
tion. Figure 70 shows the bottom view of the LQFP_EP lead 
configuration.

Figure 69. 176-Lead LQFP_EP Lead Configuration (Top View)
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Figure 70. 176-Lead LQFP_EP Lead Configuration (Bottom View)
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Figure 71 shows the top view of the CSP_BGA ball configura-
tion. Figure 72 shows the bottom view of the CSP_BGA 
ball configuration.

Figure 71. 168-Ball CSP_BGA Ball Configuration (Top View)

Figure 72. 168-Ball CSP_BGA Ball Configuration (Bottom View)
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AUTOMOTIVE PRODUCTS

The ADBF512W and ADBF518 models are available with con-
trolled manufacturing to support the quality and reliability 
requirements of automotive applications. Note that these auto-
motive models may have specifications that differ from the 
commercial models and designers should review the product 
Specifications section of this data sheet carefully. Only the auto-

motive grade products shown in Table 57 are available for use in 
automotive applications. Contact your local ADI account repre-
sentative for specific product ordering information and to 
obtain the specific Automotive Reliability reports for these 
models.

ORDERING GUIDE

Table 57. Automotive Products

Automotive Models1,2
Temperature
Range3 

Instruction
Rate (Max) Package Description

Package
Option

ADBF512WBBCZ4xx –40ºC to +85ºC 400 MHz 168-Ball CSP_BGA BC-168-1

ADBF518WBBCZ4xx –40ºC to +85ºC 400 MHz 168-Ball CSP_BGA BC-168-1

ADBF512WBSWZ4xx –40ºC to +85ºC 400 MHz 176-Lead LQFP_EP SQ-176-2

ADBF518WBSWZ4xx –40ºC to +85ºC 400 MHz 176-Lead LQFP_EP SQ-176-2

1 Z = RoHS Compliant Part.
2 The use of xx designates silicon revision. 
3 Referenced temperature is ambient temperature. The ambient temperature is not a specification. Please see Operating Conditions on Page 22 for junction temperature (TJ) 

specification which is the only temperature specification.

Model1
Temperature 
Range2

Processor Instruction 
Rate (Max)

Flash 
Memory Package Description

Package 
Option

ADSP-BF512BBCZ-3 –40ºC to +85ºC 300 MHz N/A 168-Ball CSP_BGA BC-168-1

ADSP-BF512BBCZ-4 –40ºC to +85ºC 400 MHz N/A 168-Ball CSP_BGA BC-168-1

ADSP-BF512BSWZ-3 –40ºC to +85ºC 300 MHz N/A 176-Lead LQFP_EP SQ-176-2

ADSP-BF512BSWZ-4 –40ºC to +85ºC 400 MHz N/A 176-Lead LQFP_EP SQ-176-2

ADSP-BF512KBCZ-3 0ºC to +70ºC 300 MHz N/A 168-Ball CSP_BGA BC-168-1

ADSP-BF512KBCZ-4 0ºC to +70ºC 400 MHz N/A 168-Ball CSP_BGA BC-168-1

ADSP-BF512KSWZ-3 0ºC to +70ºC 300 MHz N/A 176-Lead LQFP_EP SQ-176-2

ADSP-BF512KSWZ-4 0ºC to +70ºC 400 MHz N/A 176-Lead LQFP_EP SQ-176-2

ADSP-BF514BBCZ-3 –40ºC to +85ºC 300 MHz N/A 168-Ball CSP_BGA BC-168-1

ADSP-BF514BBCZ-4 –40ºC to +85ºC 400 MHz N/A 168-Ball CSP_BGA BC-168-1

ADSP-BF514BBCZ4F16 –40ºC to +85ºC 400 MHz 16M bit 168-Ball CSP_BGA BC-168-1

ADSP-BF514BSWZ-3 –40ºC to +85ºC 300 MHz N/A 176-Lead LQFP_EP SQ-176-2

ADSP-BF514BSWZ-4 –40ºC to +85ºC 400 MHz N/A 176-Lead LQFP_EP SQ-176-2

ADSP-BF514BSWZ4F16 –40ºC to +85ºC 400 MHz 16M bit 176-Lead LQFP_EP SQ-176-2

ADSP-BF514KBCZ-3 0ºC to +70ºC 300 MHz N/A 168-Ball CSP_BGA BC-168-1

ADSP-BF514KBCZ-4 0ºC to +70ºC 400 MHz N/A 168-Ball CSP_BGA BC-168-1

ADSP-BF514KSWZ-3 0ºC to +70ºC 300 MHz N/A 176-Lead LQFP_EP SQ-176-2

ADSP-BF514KSWZ-4 0ºC to +70ºC 400 MHz N/A 176-Lead LQFP_EP SQ-176-2

ADSP-BF516KSWZ-3 0ºC to +70ºC 300 MHz N/A 176-Lead LQFP_EP SQ-176-2

ADSP-BF516KBCZ-3 0ºC to +70ºC 300 MHz N/A 168-Ball CSP_BGA BC-168-1

ADSP-BF516KSWZ-4 0ºC to +70ºC 400 MHz N/A 176-Lead LQFP_EP SQ-176-2

ADSP-BF516KBCZ-4 0ºC to +70ºC 400 MHz N/A 168-Ball CSP_BGA BC-168-1
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ADSP-BF516BBCZ-3 –40ºC to +85ºC 300 MHz N/A 168-Ball CSP_BGA BC-168-1

ADSP-BF516BBCZ-4 –40ºC to +85ºC 400 MHz N/A 168-Ball CSP_BGA BC-168-1

ADSP-BF516BSWZ-3 –40ºC to +85ºC 300 MHz N/A 176-Lead LQFP_EP SQ-176-2

ADSP-BF516BSWZ-4 –40ºC to +85ºC 400 MHz N/A 176-Lead LQFP_EP SQ-176-2

ADSP-BF518BBCZ-4 –40ºC to +85ºC 400 MHz N/A 168-Ball CSP_BGA BC-168-1

ADSP-BF518BBCZ4F16 –40ºC to +85ºC 400 MHz 16M bit 168-Ball CSP_BGA BC-168-1

ADSP-BF518BSWZ-4 –40ºC to +85ºC 400 MHz N/A 176-Lead LQFP_EP SQ-176-2

ADSP-BF518BSWZ4F16 –40ºC to +85ºC 400 MHz 16M bit 176-Lead LQFP_EP SQ-176-2

1 Z = RoHS compliant part.
2 Referenced temperature is ambient temperature. The ambient temperature is not a specification. Please see Operating Conditions on Page 22 for junction temperature (TJ) 

specification which is the only temperature specification.
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