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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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PFx pins defined as inputs can be configured to generate 
hardware interrupts, while output PFx pins can be trig-
gered by software interrupts.

• GPIO interrupt sensitivity registers – The two GPIO inter-
rupt sensitivity registers specify whether individual PFx 
pins are level- or edge-sensitive and specify—if edge-sensi-
tive—whether just the rising edge or both the rising and 
falling edges of the signal are significant. One register 
selects the type of sensitivity, and one register selects which 
edges are significant for edge-sensitivity.

PARALLEL PERIPHERAL INTERFACE

The processors provide a parallel peripheral interface (PPI) that 
can connect directly to parallel ADCs and DACs, video encod-
ers and decoders, and other general-purpose peripherals. The 
PPI consists of a dedicated input clock pin, up to three frame 
synchronization pins, and up to 16 data pins. The input clock 
supports parallel data rates up to half the system clock rate and 
the synchronization signals can be configured as either inputs or 
outputs.
The PPI supports a variety of general-purpose and ITU-R 656 
modes of operation. In general-purpose mode, the PPI provides 
half-duplex, bi-directional data transfer with up to 16 bits of 
data. Up to three frame synchronization signals are also pro-
vided. In ITU-R 656 mode, the PPI provides half-duplex bi-
directional transfer of 8- or 10-bit video data. Additionally, on-
chip decode of embedded start-of-line (SOL) and start-of-field 
(SOF) preamble packets is supported.

General-Purpose Mode Descriptions

The general-purpose modes of the PPI are intended to suit a 
wide variety of data capture and transmission applications. 
Three distinct sub modes are supported:

• Input mode – Frame syncs and data are inputs into the PPI.
• Frame capture mode – Frame syncs are outputs from the 

PPI, but data are inputs.
• Output mode – Frame syncs and data are outputs from the 

PPI.

Input Mode
Input mode is intended for ADC applications, as well as video 
communication with hardware signaling. In its simplest form, 
PPI_FS1 is an external frame sync input that controls when to 
read data. The PPI_DELAY MMR allows for a delay (in PPI_-
CLK cycles) between reception of this frame sync and the 
initiation of data reads. The number of input data samples is 
user programmable and defined by the contents of the 
PPI_COUNT register. The PPI supports 8-bit and 10-bit 
through 16-bit data, programmable in the PPI_CONTROL 
register.

Frame Capture Mode
Frame capture mode allows the video source(s) to act as a slave 
(e.g., for frame capture). The processors control when to read 
from the video source(s). PPI_FS1 is an HSYNC output and 
PPI_FS2 is a VSYNC output.

Output Mode
Output mode is used for transmitting video or other data with 
up to three output frame syncs. Typically, a single frame sync is 
appropriate for data converter applications, whereas two or 
three frame syncs could be used for sending video with hard-
ware signaling.

ITU-R 656 Mode Descriptions

The ITU-R 656 modes of the PPI are intended to suit a wide 
variety of video capture, processing, and transmission applica-
tions. Three distinct sub modes are supported:

• Active video only mode
• Vertical blanking only mode
• Entire field mode

Active Video Only Mode
Active video only mode is used when only the active video por-
tion of a field is of interest and not any of the blanking intervals. 
The PPI does not read in any data between the end of active 
video (EAV) and start of active video (SAV) preamble symbols, 
or any data present during the vertical blanking intervals. In this 
mode, the control byte sequences are not stored to memory; 
they are filtered by the PPI. After synchronizing to the start of 
Field 1, the PPI ignores incoming samples until it sees an SAV 
code. The user specifies the number of active video lines per 
frame (in PPI_COUNT register).

Vertical Blanking Interval Mode
In this mode, the PPI only transfers vertical blanking interval 
(VBI) data.

Entire Field Mode
In this mode, the entire incoming bit stream is read in through 
the PPI. This includes active video, control preamble sequences, 
and ancillary data that can be embedded in horizontal and verti-
cal blanking intervals. Data transfer starts immediately after 
synchronization to Field 1. Data is transferred to or from the 
synchronous channels through eight DMA engines that work 
autonomously from the processor core.

DYNAMIC POWER MANAGEMENT

The ADSP-BF531/ADSP-BF532/ADSP-BF533 processors pro-
vides four operating modes, each with a different performance/
power profile. In addition, dynamic power management pro-
vides the control functions to dynamically alter the processor 
core supply voltage, further reducing power dissipation. Control 
of clocking to each of the processor peripherals also reduces 
power consumption. See Table 4 for a summary of the power 
settings for each mode.

Full-On Operating Mode—Maximum Performance

In the full-on mode, the PLL is enabled and is not bypassed, 
providing capability for maximum operational frequency. This 
is the power-up default execution state in which maximum per-
formance can be achieved. The processor core and all enabled 
peripherals run at full speed.
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PIN DESCRIPTIONS
The ADSP-BF531/ADSP-BF532/ADSP-BF533 processors pin 
definitions are listed in Table 9.
All pins are three-stated during and immediately after reset, 
except the memory interface, asynchronous memory control, 
and synchronous memory control pins. These pins are all 
driven high, with the exception of CLKOUT, which toggles at 
the system clock rate. During hibernate, all outputs are three-
stated unless otherwise noted in Table 9.

If BR is active (whether or not RESET is asserted), the memory 
pins are also three-stated. All unused I/O pins have their input 
buffers disabled with the exception of the pins that need pull-
ups or pull-downs as noted in the table.
In order to maintain maximum functionality and reduce pack-
age size and pin count, some pins have dual, multiplexed 
functionality. In cases where pin functionality is reconfigurable, 
the default state is shown in plain text, while alternate function-
ality is shown in italics.

Table 9. Pin Descriptions

Pin Name Type Function
Driver 
Type1

Memory Interface

ADDR19�1 O Address Bus for Async/Sync Access A

DATA15�0 I/O Data Bus for Async/Sync Access A

ABE1�0/SDQM1�0 O Byte Enables/Data Masks for Async/Sync Access A

BR I Bus Request (This pin should be pulled high if not used.)  

BG O Bus Grant A

BGH O Bus Grant Hang A

Asynchronous Memory Control

AMS3�0 O Bank Select (Require pull-ups if hibernate is used.) A

ARDY I Hardware Ready Control (This pin should be pulled high if not used.)  

AOE O Output Enable A

ARE O Read Enable A

AWE O Write Enable A

Synchronous Memory Control

SRAS O Row Address Strobe A

SCAS O Column Address Strobe A

SWE O Write Enable A

SCKE O Clock Enable (Requires pull-down if hibernate is used.) A

CLKOUT O Clock Output B

SA10 O A10 Pin A

SMS O Bank Select A

Timers

TMR0 I/O Timer 0 C

TMR1/PPI_FS1 I/O Timer 1/PPI Frame Sync1 C

TMR2/PPI_FS2 I/O Timer 2/PPI Frame Sync2 C

PPI Port

PPI3�0 I/O PPI3�0 C

PPI_CLK/TMRCLK I PPI Clock/External Timer Reference  

http://www.analog.com
http://www.analog.com
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System designers should refer to Estimating Power for the 
ADSP-BF531/BF532/BF533 Blackfin Processors (EE-229), which 
provides detailed information for optimizing designs for lowest 
power. All topics discussed in this section are described in detail 
in EE-229. Total power dissipation has two components:

1. Static, including leakage current
2. Dynamic, due to transistor switching characteristics

Many operating conditions can also affect power dissipation, 
including temperature, voltage, operating frequency, and pro-
cessor activity. Electrical Characteristics on Page 22 shows the 

current dissipation for internal circuitry (VDDINT). IDDDEEPSLEEP 
specifies static power dissipation as a function of voltage 
(VDDINT) and temperature (see Table 14 or Table 15), and IDDINT 
specifies the total power specification for the listed test condi-
tions, including the dynamic component as a function of voltage 
(VDDINT) and frequency (Table 17). 
The dynamic component is also subject to an Activity Scaling 
Factor (ASF) which represents application code running on the 
processor (Table 16).

5 Applies to JTAG input pins (TCK, TDI, TMS, TRST).
6 Absolute value.
7 Applies to three-statable pins.
8 Applies to all signal pins.
9 Guaranteed, but not tested.
10See the ADSP-BF533 Blackfin Processor Hardware Reference Manual for definitions of sleep, deep sleep, and hibernate operating modes.
11See Table 16 for the list of IDDINT power vectors covered  by various Activity Scaling Factors (ASF).

Table 14. Static Current–500 MHz, 533 MHz, and 600 MHz Speed Grade Devices (mA)1

Voltage (VDDINT)2

TJ (°C)2 0.80 V 0.85 V 0.90 V 0.95 V 1.00 V 1.05 V 1.10 V 1.15 V 1.20 V 1.25 V 1.30 V 1.32 V 1.375 V 1.43 V 1.45 V

–45 4.3 5.3 5.9 7.0 8.2 9.8 11.2 13.0 15.2 17.7 20.2 21.6 25.5 30.1 32.0

0 18.8 21.3 24.1 27.8 31.6 35.6 40.1 45.3 51.4 58.1 65.0 68.5 78.4 89.8 94.3

25 35.3 39.9 45.0 50.9 57.3 64.4 72.9 80.9 90.3 101.4 112.1 118.0 133.7 151.6 158.7

40 52.3 58.5 65.1 73.3 81.3 90.9 101.2 112.5 125.5 138.7 154.4 160.6 180.6 203.1 212.0

55 73.6 82.5 92.0 102.7 114.4 126.3 141.2 155.7 172.7 191.1 212.1 220.8 247.6 277.7 289.5

70 100.8 112.5 124.5 137.4 152.6 168.4 186.5 205.4 227.0 250.3 276.2 287.1 320.4 357.4 371.9

85 133.3 148.5 164.2 180.5 198.8 219.0 241.0 264.5 290.6 319.7 350.2 364.6 404.9 449.7 467.2

100 178.3 196.3 216.0 237.6 259.9 284.6 311.9 342.0 373.1 408.0 446.1 462.6 511.1 564.7 585.6

115 223.3 245.9 270.2 295.7 323.5 353.3 386.1 421.1 460.1 500.9 545.0 566.5 624.3 688.1 712.8

125 278.5 305.8 334.1 364.3 397.4 432.4 470.6 509.3 553.4 600.6 652.1 676.5 742.1 814.1 841.9
1 Values are guaranteed maximum IDDDEEPSLEEP specifications.
2 Valid temperature and voltage ranges are model-specific. See Operating Conditions on Page 20.

Table 15. Static Current–400 MHz Speed Grade Devices (mA)1

Voltage (VDDINT)2

TJ (°C)2 0.80 V 0.85 V 0.90 V 0.95 V 1.00 V 1.05 V 1.10 V 1.15 V 1.20 V 1.25 V 1.30 V 1.32 V

–45 0.9 1.1 1.3 1.5 1.8 2.2 2.6 3.1 3.8 4.4 5.0 5.4

0 3.3 3.7 4.2 4.8 5.5 6.3 7.2 8.1 8.9 10.1 11.2 11.9

25 7.5 8.4 9.4 10.0 11.2 12.6 14.1 15.5 17.2 19.0 21.2 21.9

40 12.0 13.1 14.3 15.9 17.4 19.4 21.5 23.5 25.8 28.1 30.8 32.0

55 18.3 20.0 21.9 23.6 26.0 28.2 30.8 33.7 36.8 39.8 43.4 45.0

70 27.7 30.3 32.6 35.3 38.2 41.7 45.2 49.0 52.8 57.6 62.4 64.2

85 38.2 41.7 44.9 48.6 52.7 57.3 61.7 66.7 72.0 77.5 83.9 86.5

100 54.1 58.1 63.2 67.8 73.2 78.8 84.9 91.5 98.4 106.0 113.8 117.2

115 73.9 80.0 86.3 91.9 99.1 106.6 114.1 122.4 131.1 140.9 151.1 155.5

125 98.7 106.3 113.8 122.1 130.8 140.2 149.7 160.4 171.9 183.8 197.0 202.4
1 Values are guaranteed maximum IDDDEEPSLEEP specifications.
2 Valid temperature and voltage ranges are model-specific. See Operating Conditions on Page 20.
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Table 16. Activity Scaling Factors

IDDINT Power Vector1 Activity Scaling Factor (ASF)2

IDD-PEAK 1.27

IDD-HIGH 1.25

IDD-TYP 1.00

IDD-APP 0.86

IDD-NOP 0.72

IDD-IDLE 0.41
1 See EE-229 for power vector definitions.
2 All ASF values determined using a 10:1 CCLK:SCLK ratio.

Table 17. Dynamic Current (mA, with ASF = 1.0)1

Voltage (VDDINT)2

Frequency 
(MHz)2 0.80 V 0.85 V 0.90 V 0.95 V 1.00 V 1.05 V 1.10 V 1.15 V 1.20 V 1.25 V 1.30 V 1.32 V 1.375 V 1.43 V 1.45 V

50 12.7 13.9 15.3 16.8 18.1 19.4 21.0 22.3 24.0 25.4 26.4 27.2 28.7 30.3 30.7

100 22.6 24.2 26.2 28.1 30.1 31.8 34.7 36.2 38.4 40.5 43.0 43.4 45.7 47.9 48.9

200 40.8 44.1 46.9 50.3 53.3 56.9 59.9 63.1 66.7 70.2 73.8 75.0 78.7 82.4 84.6

250 50.1 53.8 57.2 61.4 64.7 68.9 72.9 76.8 81.0 85.1 89.3 90.8 95.2 99.6 102.0

300 N/A 63.5 67.4 72.4 76.2 81.0 85.9 90.6 95.2 100.0 104.8 106.6 111.8 116.9 119.4

375 N/A N/A N/A 88.6 93.5 99.0 104.6 110.3 116.0 122.1 128.0 130.0 136.2 142.4 145.5

400 N/A N/A N/A 93.9 99.3 105.0 110.8 116.8 123.0 129.4 135.7 137.9 144.6 151.2 154.3

425 N/A N/A N/A N/A N/A 111.0 117.3 123.5 129.9 136.8 143.2 145.6 152.6 159.7 162.8

475 N/A N/A N/A N/A N/A N/A 130.3 136.8 143.8 151.4 158.1 161.1 168.9 176.6 179.7

500 N/A N/A N/A N/A N/A N/A N/A 143.5 150.7 158.7 165.6 168.8 177.0 185.2 188.2

533 N/A N/A N/A N/A N/A N/A N/A N/A 160.4 168.8 176.5 179.6 188.2 196.8 200.5

600 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 196.2 199.6 209.3 219.0 222.6
1 The values are not guaranteed as stand-alone maximum specifications, they must be combined with static current per the equations of Electrical Characteristics on Page 22.
2 Valid temperature and voltage ranges are model-specific. See Operating Conditions on Page 20.
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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. 

Figure 10. Product Information on Package

Table 20. Package Brand Information1

1 Non Automotive only. For branding information specific to Automotive 
products, contact Analog Devices Inc.

Brand Key Field Description

ADSP-BF53x Either ADSP-BF531, ADSP-BF532, or ADSP-BF533

t Temperature Range

pp Package Type

Z RoHS Compliant Part

ccc See Ordering Guide

vvvvvv.x Assembly Lot Code

n.n Silicon Revision

# RoHS Compliant Designation

yyww Date Code

vvvvvv.x n.n

tppZccc

ADSP-BF53x

a

#yyww country_of_origin

B
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Figure 51. Typical Rise and Fall Times (10% to 90%) vs. Load Capacitance for 
Driver B at VDDEXT = 1.75 V

Figure 52. Typical Rise and Fall Times (10% to 90%) vs. Load Capacitance for 
Driver B at VDDEXT = 2.25 V

Figure 53. Typical Rise and Fall Times (10% to 90%) vs. Load Capacitance for 
Driver B at VDDEXT = 3.65 V
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Figure 54. Typical Rise and Fall Times (10% to 90%) vs. Load Capacitance for 
Driver C at VDDEXT = 1.75 V

Figure 55. Typical Rise and Fall Times (10% to 90%) vs. Load Capacitance for 
Driver C at VDDEXT = 2.25 V

Figure 56. Typical Rise and Fall Times (10% to 90%) vs. Load Capacitance for 
Driver C at VDDEXT = 3.65 V
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Figure 57. Typical Rise and Fall Times (10% to 90%) vs. Load Capacitance for 
Driver D at VDDEXT = 1.75 V

Figure 58. Typical Rise and Fall Times (10% to 90%) vs. Load Capacitance for 
Driver D at VDDEXT = 2.25 V

Figure 59. Typical Rise and Fall Times (10% to 90%) vs. Load Capacitance for 
Driver D at VDDEXT = 3.65 V
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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

A1 VDDEXT C13 SMS H1 DT0PRI M3 TDI

A2 PF8 C14 SCAS H2 DT0SEC M4 GND

A3 PF9 D1 SCK H3 TFS0 M5 DATA12

A4 PF10 D2 PF0 H4 GND M6 DATA9

A5 PF11 D3 MOSI H11 GND M7 DATA6

A6 PF14 D4 GND H12 ABE1 M8 DATA3

A7 PPI2 D5 VDDEXT H13 ABE0 M9 DATA0

A8 RTXO D6 VDDINT H14 AWE M10 GND

A9 RTXI D7 GND J1 TSCLK0 M11 ADDR15

A10 GND D8 GND J2 DR0SEC M12 ADDR9

A11 XTAL D9 VDDEXT J3 RFS0 M13 ADDR10

A12 CLKIN D10 GND J4 VDDEXT M14 ADDR11

A13 VROUT0 D11 GND J11 VDDINT N1 TRST

A14 GND D12 SWE J12 VDDEXT N2 TMS

B1 PF4 D13 SRAS J13 ADDR4 N3 TDO

B2 PF5 D14 BR J14 ADDR1 N4 BMODE0

B3 PF6 E1 TFS1 K1 DR0PRI N5 DATA13

B4 PF7 E2 MISO K2 TMR2 N6 DATA10

B5 PF12 E3 DT1SEC K3 TX N7 DATA7

B6 PF13 E4 VDDINT K4 GND N8 DATA4

B7 PPI3 E11 VDDINT K11 GND N9 DATA1

B8 PPI1 E12 SA10 K12 ADDR7 N10 BGH

B9 VDDRTC E13 ARDY K13 ADDR5 N11 ADDR16

B10 NMI E14 AMS0 K14 ADDR2 N12 ADDR14

B11 GND F1 TSCLK1 L1 RSCLK0 N13 ADDR13

B12 VROUT1 F2 DT1PRI L2 TMR0 N14 ADDR12

B13 SCKE F3 DR1SEC L3 RX P1 VDDEXT

B14 CLKOUT F4 GND L4 VDDINT P2 TCK

C1 PF1 F11 GND L5 GND P3 BMODE1

C2 PF2 F12 VDDEXT L6 GND P4 DATA15

C3 PF3 F13 AMS2 L7 VDDEXT P5 DATA14

C4 GND F14 AMS1 L8 GND P6 DATA11

C5 GND G1 RSCLK1 L9 VDDINT P7 DATA8

C6 PF15 G2 RFS1 L10 GND P8 DATA5

C7 VDDEXT G3 DR1PRI L11 VDDEXT P9 DATA2

C8 PPI0 G4 VDDEXT L12 ADDR8 P10 BG

C9 PPI_CLK G11 GND L13 ADDR6 P11 ADDR19

C10 RESET G12 AMS3 L14 ADDR3 P12 ADDR18

C11 GND G13 AOE M1 TMR1 P13 ADDR17

C12 VDDEXT G14 ARE M2 EMU P14 GND
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169-BALL PBGA BALL ASSIGNMENT
Table 43 lists the PBGA ball assignment by signal. Table 44 on 
Page 54 lists the PBGA ball assignment by ball number.

Table 43. 169-Ball PBGA Ball Assignment (Alphabetical by Signal)

Signal Ball No. Signal Ball No. Signal Ball No. Signal Ball No. Signal Ball No.

ABE0 H16 DATA4 U12 GND K9 RTXI A10 VDDEXT K6

ABE1 H17 DATA5 U11 GND K10 RTXO A11 VDDEXT L6

ADDR1 J16 DATA6 T10 GND K11 RX T1 VDDEXT M6

ADDR2 J17 DATA7 U10 GND L7 SA10 B15 VDDEXT M7

ADDR3 K16 DATA8 T9 GND L8 SCAS A16 VDDEXT M8

ADDR4 K17 DATA9 U9 GND L9 SCK D1 VDDEXT T2

ADDR5 L16 DATA10 T8 GND L10 SCKE B14 VROUT0 B12

ADDR6 L17 DATA11 U8 GND L11 SMS A17 VROUT1 B13

ADDR7 M16 DATA12 U7 GND M9 SRAS A15 XTAL A13

ADDR8 M17 DATA13 T7 GND T16 SWE B17

ADDR9 N17 DATA14 U6 MISO E2 TCK U4

ADDR10 N16 DATA15 T6 MOSI E1 TDI U3

ADDR11 P17 DR0PRI M2 NMI B11 TDO T4

ADDR12 P16 DR0SEC M1 PF0 D2 TFS0 L1

ADDR13 R17 DR1PRI H1 PF1 C1 TFS1 G2

ADDR14 R16 DR1SEC H2 PF2 B1 TMR0 R1

ADDR15 T17 DT0PRI K2 PF3 C2 TMR1 P2

ADDR16 U15 DT0SEC K1 PF4 A1 TMR2 P1

ADDR17 T15 DT1PRI F1 PF5 A2 TMS T3

ADDR18 U16 DT1SEC F2 PF6 B3 TRST U2

ADDR19 T14 EMU U1 PF7 A3 TSCLK0 L2

AMS0 D17 GND B16 PF8 B4 TSCLK1 G1

AMS1 E16 GND F11 PF9 A4 TX R2

AMS2 E17 GND G7 PF10 B5 VDD F12

AMS3 F16 GND G8 PF11 A5 VDD G12

AOE F17 GND G9 PF12 A6 VDD H12

ARDY C16 GND G10 PF13 B6 VDD J12

ARE G16 GND G11 PF14 A7 VDD K12

AWE G17 GND H7 PF15 B7 VDD L12

BG T13 GND H8 PPI_CLK B10 VDD M10

BGH U17 GND H9 PPI0 B9 VDD M11

BMODE0 U5 GND H10 PPI1 A9 VDD M12

BMODE1 T5 GND H11 PPI2 B8 VDDEXT B2

BR C17 GND J7 PPI3 A8 VDDEXT F6

CLKIN A14 GND J8 RESET A12 VDDEXT F7

CLKOUT D16 GND J9 RFS0 N1 VDDEXT F8

DATA0 U14 GND J10 RFS1 J1 VDDEXT F9

DATA1 T12 GND J11 RSCLK0 N2 VDDEXT G6

DATA2 U13 GND K7 RSCLK1 J2 VDDEXT H6

DATA3 T11 GND K8 RTCVDD F10 VDDEXT J6
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Figure 65. 160-Ball Chip Scale Package Ball Grid Array [CSP_BGA] 
(BC-160-2)
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AUTOMOTIVE PRODUCTS

The ADBF531W, ADBF532W, and ADBF533W models are 
available with controlled manufacturing to support the quality 
and reliability requirements of automotive applications. Note 
that these automotive models may have specifications that differ 
from the commercial models and designers should review the 
Specifications section of this data sheet carefully. Only the auto-

motive grade products shown in Table 48 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.

Table 48. Automotive Products

Product Family1,2 Temperature Range3 
Speed Grade 
(Max) Package Description Package Option

ADBF531WBSTZ4xx –40°C to +85°C 400 MHz 176-Lead LQFP ST-176-1

ADBF531WBBCZ4xx –40°C to +85°C 400 MHz 160-Ball CSP_BGA BC-160-2

ADBF531WYBCZ4xx –40°C to +105°C 400 MHz 160-Ball CSP_BGA BC-160-2

ADBF532WBSTZ4xx –40°C to +85°C 400 MHz 176-Lead LQFP ST-176-1

ADBF532WBBCZ4xx –40°C to +85°C 400 MHz 160-Ball CSP_BGA BC-160-2

ADBF532WYBCZ4xx –40°C to +105°C 400 MHz 160-Ball CSP_BGA BC-160-2

ADBF533WBBCZ5xx –40°C to +85°C 533 MHz 160-Ball CSP_BGA BC-160-2

ADBF533WBBZ5xx –40°C to +85°C 533 MHz 169-Ball PBGA B-169

ADBF533WYBCZ4xx –40°C to +105°C 400 MHz 160-Ball CSP_BGA BC-160-2

ADBF533WYBBZ4xx –40°C to +105°C 400 MHz 169-Ball PBGA B-169
1 Z = RoHS compliant part.
2 xx denotes silicon revision.
3 Referenced temperature is ambient temperature. The ambient temperature is not a specification. Please see Operating Conditions on Page 20 for junction temperature (TJ)
specification which is the only temperature specification.

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


Rev. I | Page 64 of 64 | August 2013

ADSP-BF531/ADSP-BF532/ADSP-BF533

©2013 Analog Devices, Inc. All rights reserved. Trademarks and
registered trademarks are the property of their respective owners.

     D03728-0-8/13(I)

http://www.analog.com
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

