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

CONTROLLER AREA NETWORK (CAN) 

The ADSP-BF534/ADSP-BF536/ADSP-BF537 processors offer 
a CAN controller that is a communication controller imple-
menting the CAN 2.0B (active) protocol. This protocol is an 
asynchronous communications protocol used in both industrial 
and automotive control systems. The CAN protocol is well-
suited for control applications due to its capability to communi-
cate reliably over a network, since the protocol incorporates 
CRC checking message error tracking, and fault node 
confinement.
The CAN controller offers the following features:

• 32 mailboxes (eight receive only, eight transmit only, 16 
configurable for receive or transmit).

• Dedicated acceptance masks for each mailbox.
• Additional data filtering on first two bytes.
• Support for both the standard (11-bit) and extended 

(29-bit) identifier (ID) message formats.
• Support for remote frames.
• Active or passive network support.
• CAN wake-up from hibernation mode (lowest static power 

consumption mode).
• Interrupts, including: Tx complete, Rx complete, error, 

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

TWI CONTROLLER INTERFACE 

The ADSP-BF534/ADSP-BF536/ADSP-BF537 processors 
include a 2-wire interface (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 pins for 
transferring clock (SCL) and data (SDA) and supports the 
protocol at speeds up to 400 kbps. The TWI interface pins 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.

10/100 ETHERNET MAC 

The ADSP-BF536 and ADSP-BF537 processors offer the capa-
bility to directly connect to a network by way of an embedded 
fast Ethernet Media Access Controller (MAC) that supports 
both 10-BaseT (10 Mbps) and 100-BaseT (100 Mbps) operation. 
The 10/100 Ethernet MAC peripheral is fully compliant to the 
IEEE 802.3-2002 standard, and it provides programmable fea-
tures designed to minimize supervision, bus use, or message 
processing by the rest of the processor system.
Some standard features are

• Support of MII and RMII protocols for external PHYs.
• Full duplex and half duplex modes.
• Data framing and encapsulation: generation and detection 

of preamble, length padding, and FCS.
• Media access management (in half-duplex operation): col-

lision and contention handling, including control of 
retransmission of collision frames and of back-off timing.

• Flow control (in full-duplex operation): generation and 
detection of PAUSE frames.

• Station management: generation of MDC/MDIO frames 
for read-write access to PHY registers.

• SCLK operating range down to 25 MHz (active and sleep 
operating modes).

• Internal loopback from Tx to Rx.
Some advanced features are

• Buffered crystal output to external PHY for support of a 
single crystal system.

• Automatic checksum computation of IP header and IP 
payload fields of Rx frames.

• Independent 32-bit descriptor-driven Rx and Tx DMA 
channels.

• Frame status delivery to memory via DMA, including 
frame completion semaphores, for efficient buffer queue 
management in software.

• Tx DMA support for separate descriptors for MAC header 
and payload to eliminate buffer copy operations.

• Convenient frame alignment modes support even 32-bit 
alignment of encapsulated Rx or Tx IP packet data in mem-
ory after the 14-byte MAC header.

• Programmable Ethernet event interrupt supports any com-
bination of

• Any selected Rx or Tx frame status conditions.
• PHY interrupt condition.
• Wake-up frame detected.
• Any selected MAC management counter(s) at 

half-full.
• DMA descriptor error.

• 47 MAC management statistics counters with selectable 
clear-on-read behavior and programmable interrupts on 
half maximum value.
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Port H: GPIO/10/100 Ethernet MAC (On 
ADSP-BF534, these pins are GPIO only)

   PH0 – GPIO/ETxD0 I/O GPIO/Ethernet MII or RMII Transmit D0 E

   PH1 – GPIO/ETxD1 I/O GPIO/Ethernet MII or RMII Transmit D1 E

   PH2 – GPIO/ETxD2 I/O GPIO/Ethernet MII Transmit D2 E

   PH3 – GPIO/ETxD3 I/O GPIO/Ethernet MII Transmit D3 E

   PH4 – GPIO/ETxEN I/O GPIO/Ethernet MII or RMII Transmit Enable E

   PH5 – GPIO/MII TxCLK/RMII REF_CLK I/O GPIO/Ethernet MII Transmit Clock/RMII Reference Clock E

   PH6 – GPIO/MII PHYINT/RMII MDINT I/O GPIO/Ethernet MII PHY Interrupt/RMII Management Data Interrupt (This pin 
should be pulled high when used as a hibernate wake-up.)

E

   PH7 – GPIO/COL I/O GPIO/Ethernet Collision E

   PH8 – GPIO/ERxD0 I/O GPIO/Ethernet MII or RMII Receive D0 E

   PH9 – GPIO/ERxD1 I/O GPIO/Ethernet MII or RMII Receive D1 E

   PH10 – GPIO/ERxD2 I/O GPIO/Ethernet MII Receive D2 E

   PH11 – GPIO/ERxD3 I/O GPIO/Ethernet MII Receive D3 E

   PH12 – GPIO/ERxDV/TACLK5 I/O GPIO/Ethernet MII Receive Data Valid/Alternate Timer5 Input Clock E

   PH13 – GPIO/ERxCLK/TACLK6 I/O GPIO/Ethernet MII Receive Clock/Alternate Timer6 Input Clock E

   PH14 – GPIO/ERxER/TACLK7 I/O GPIO/Ethernet MII or RMII Receive Error/Alternate Timer7 Input Clock E

   PH15 – GPIO/MII CRS/RMII CRS_DV I/O GPIO/Ethernet MII Carrier Sense/Ethernet RMII Carrier Sense and Receive Data 
Valid

E

Port J: SPORT0/TWI/SPI Select/CAN

   PJ0 – MDC O Ethernet Management Channel Clock (On ADSP-BF534 processors, do not 
connect this pin.)

E

   PJ1 – MDIO I/O Ethernet Management Channel Serial Data (On ADSP-BF534 processors, tie this 
pin to ground.)

E

   PJ2 – SCL I/O TWI Serial Clock (This pin is an open-drain output and requires a pull-up 
resistor.)

F

   PJ3 – SDA I/O TWI Serial Data (This pin is an open-drain output and requires a pull-up 
resistor.)

F

   PJ4 – DR0SEC/CANRX/TACI0 I SPORT0 Receive Data Secondary/CAN Receive/Timer0 Alternate Input Capture  

   PJ5 – DT0SEC/CANTX/SPI SSEL7 O SPORT0 Transmit Data Secondary/CAN Transmit/SPI Slave Select Enable 7 C

   PJ6 – RSCLK0/TACLK2 I/O SPORT0 Receive Serial Clock/Alternate Timer2 Clock Input D

   PJ7 – RFS0/TACLK3 I/O SPORT0 Receive Frame Sync/Alternate Timer3 Clock Input C

   PJ8 – DR0PRI/TACLK4 I SPORT0 Receive Data Primary/Alternate Timer4 Clock Input  

   PJ9 – TSCLK0/TACLK1 I/O SPORT0 Transmit Serial Clock/Alternate Timer1 Clock Input D

   PJ10 – TFS0/SPI SSEL3 I/O SPORT0 Transmit Frame Sync/SPI Slave Select Enable 3 C

   PJ11 – DT0PRI/SPI SSEL2 O SPORT0 Transmit Data Primary/SPI Slave Select Enable 2 C

Real-Time Clock

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

   RTXO O RTC Crystal Output (Does not three-state in 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 pin should be pulled low if the JTAG port is not used.)  

   EMU O Emulation Output C

Table 9. Pin Descriptions  (Continued)

Pin Name Type Function
Driver 
Type1
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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.)  E

Mode Controls

   RESET I Reset  

   NMI I Nonmaskable Interrupt (This pin should be pulled high when not used.)  

   BMODE2–0 I Boot Mode Strap 2-0 (These pins must be pulled to the state required for the 
desired boot mode.)

 

Voltage Regulator

   VROUT1–0 O External FET Drive (These pins should be left unconnected when not used and 
are driven high during hibernate.)

 

Supplies

   VDDEXT P I/O Power Supply  

   VDDINT P Internal Power Supply  

   VDDRTC P Real-Time Clock Power Supply (This pin should be connected to VDDEXT when 
not used and should remain powered at all times.)

 

   GND G External Ground  
1 See Output Drive Currents on Page 50 for more information about each driver types.

Table 9. Pin Descriptions  (Continued)

Pin Name Type Function
Driver 
Type1
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System designers should refer to Estimating Power for the 
ADSP-BF534/BF536/BF537 Blackfin Processors (EE-297), which 
provides detailed information for optimizing designs for lowest 
power. All topics discussed in this section are described in detail 
in EE-297. 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 25 shows the 

current dissipation for internal circuitry (VDDINT). IDDDEEPSLEEP 
specifies static power dissipation as a function of voltage 
(VDDINT) and temperature (see Table 16 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 18). 
The dynamic component is also subject to an Activity Scaling 
Factor (ASF) which represents application code running on the 
processor (Table 17).

Table 15. Static Current–500 MHz, 533 MHz, and 600 MHz Speed Grade Devices (mA)1

TJ (°C)
Voltage (VDDINT)

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

–40 3.9 4.7 6.8 8.2 9.9 12.0 14.6 17.3 20.3 24.1 27.1 28.6 36.3 44.4

0 17.0 19.2 21.9 25.0 28.2 32.1 36.9 41.8 47.7 53.8 61.0 63.8 73.2 84.1

25 35.0 39.2 44.3 50.8 56.1 63.3 69.1 76.4 84.7 93.5 104.5 109.1 123.4 138.8

40 53.0 59.2 65.3 71.9 79.1 88.0 96.6 108.0 120.0 130.7 142.6 148.5 166.5 185.6

55 76.7 84.6 93.6 103.1 113.7 123.9 136.3 148.3 162.8 178.4 194.4 201.4 223.7 247.5

70 110.1 120.0 130.9 142.2 156.5 171.3 185.2 201.7 220.6 239.7 259.8 268.8 295.9 325.2

85 150.1 164.5 178.7 193.2 210.4 228.9 247.7 268.8 291.4 314.1 341.1 351.2 384.6 420.3

100 202.3 219.2 236.5 255.8 277.8 299.8 323.8 351.2 378.8 407.5 440.4 453.4 494.3 538.2

105 223.8 241.4 260.4 282.0 303.4 328.7 354.5 381.7 410.8 443.6 477.8 492.2 535.1 581.5
1 Values are guaranteed maximum IDDDEEPSLEEP specifications.

Table 16. Static Current–300 MHz and 400 MHz Speed Grade Devices (mA)1

TJ (°C)
Voltage (VDDINT)

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

–40 2.6 3.2 3.7 4.5 5.5 6.6 7.9 9.3 10.5 12.5 13.9 14.8

0 6.6 7.8 8.4 9.9 10.9 12.3 13.8 15.5 17.5 19.6 21.7 23.1

25 12.2 13.5 14.8 16.4 18.2 19.9 22.7 25.6 28.4 31.8 35.7 37.2

40 17.2 19.0 20.6 22.9 25.9 28.2 31.6 34.9 38.9 42.9 47.6 49.5

55 25.7 27.8 30.9 33.7 37.3 41.4 44.8 50.0 54.8 59.4 66.1 68.4

70 37.6 41.3 44.8 48.9 53.9 58.6 63.9 69.7 76.9 84.0 92.2 94.9

85 53.7 58.3 63.7 69.0 75.9 82.9 90.5 98.4 106.4 115.3 124.6 128.1

100 75.1 82.3 88.5 95.8 104.0 112.5 121.8 130.6 141.3 153.2 164.8 169.7

105 84.5 91.2 98.2 106.0 114.2 123.0 132.4 143.3 155.0 167.4 179.8 185.4

1152 103.8 111.8 120.3 127.6 138.0 148.5 159.6 171.4 184.6 198.8 213.4 219.6

1202 115.5 123.6 132.2 141.9 152.3 163.7 175.6 189.3 202.8 217.7 232.3 238.6
1 Values are guaranteed maximum IDDDEEPSLEEP specifications.
2 Applies to automotive grade models only.
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Table 17. Activity Scaling Factors

IDDINT Power Vector1 Activity Scaling Factor (ASF)2

IDD-PEAK 1.33

IDD-HIGH 1.29

IDD-TYP 1.00

IDD-APP 0.88

IDD-NOP 0.72

IDD-IDLE 0.43
1 See EE-297 for power vector definitions.
2 All ASF values determined using a 10:1 CCLK:SCLK ratio.

Table 18. Dynamic Current (mA, with ASF = 1.0)1

Frequency 
(MHz)

Voltage (VDDINT)

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

50 11.0 13.7 19.13 18.2 18.67 19.13 19.6 21.2  24.1 25.5 28.5 28.6 28.85 29.2

100 27.9 22.7 30.8 28.4 29.3 30.8 32.9 35.3 37.8 40.6 43.5 43.7 44.1 45.8

200 36.9 42.6 55.0 49.2 51.5 55.0 58.3 62.9 67.0 69.7 73.0 74.0 75.7 80.7

300 N/A 61.5 79.2 70.4 74.6 79.2 84.4 90.7 94.3 99.1 103.9 105.5 108.0 113.4

400 N/A N/A N/A 92.4 97.2 104.3 109.8 116.5 121.9 128.0 134.6 136.6 139.8 145.1

500 N/A N/A N/A N/A N/A N/A N/A 142.3 149.3 157.5 164.7 166.7 169.8 176.9

533 N/A N/A N/A N/A N/A N/A N/A N/A 158.6 167.0 174.3 176.6 180.1 187.9

600 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 193.7 196.5 200.7 210.0
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 25.
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ABSOLUTE MAXIMUM RATINGS

Stresses greater than those listed in Table 19 may cause perma-
nent damage to the device. These are stress ratings only. 
Functional operation of the device at these or any other condi-
tions greater than those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device 
reliability.

ESD SENSITIVITY

PACKAGE INFORMATION

The information presented in Figure 8 and Table 21 provide 
details about the package branding for the Blackfin processors. 
For a complete listing of product availability, see Ordering 
Guide on Page 67. 

Table 19. Absolute Maximum Ratings

Parameter Rating

Internal (Core) Supply Voltage (VDDINT) –0.3 V to +1.43 V

External (I/O) Supply Voltage (VDDEXT) –0.3 V to +3.8 V

Input Voltage1

1 Applies only when VDDEXT is within specifications. When VDDEXT is outside speci-
fications, the range is VDDEXT ± 0.2 V. 

–0.5 V to +3.6 V

Input Voltage1, 2

2 Applies to 5 V tolerant pins SCL, SDA, and PJ4. For duty cycles, see Table 20.

–0.5 V to +5.5 V

Output Voltage Swing –0.5 V to VDDEXT  + 0.5 V

Storage Temperature Range –65°C to +150°C

Junction Temperature While Biased +125°C

Table 20. Maximum Duty Cycle for Input1 Transient Voltage

1 Applies to all signal pins with the exception of CLKIN, XTAL, and VROUT1–0.

VIN Min (V)2 VIN Max (V)2

2 The individual values cannot be combined for analysis of a single instance of 
overshoot or undershoot. The worst case observed value must fall within one of 
the voltages specified and the total duration of the overshoot or undershoot 
(exceeding the 100% case) must be less than or equal to the corresponding 
duty cycle.

Maximum Duty Cycle3

3 Duty cycle refers to the percentage of time the signal exceeds the value for the 
100% case. This is equivalent to the measured duration of a single instance of 
overshoot or undershoot as a percentage of the period of occurrence.

–0.50 +3.80 100%

–0.70 +4.00 40%

–0.80 +4.10 25%

–0.90 +4.20 15%

–1.00 +4.30 10%

 
 

 

ESD  (electrostatic  discharge)  sensitive  device.
Charged devices and circuit boards can discharge  
without detection. Although this product features  
patented or proprietary protection circuitry, damage  
may occur on devices subjected to high energy ESD. 
Therefore, proper ESD precautions should be taken to  
avoid  performance  degradation or loss of functionality. 

Figure 8. Product Information on Package

Table 21. Package Brand Information1

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

Brand Key Field Description

t Temperature Range

pp Package Type

Z RoHS Compliant Designation

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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Asynchronous Memory Read Cycle Timing

Table 24. Asynchronous Memory Read Cycle Timing 

Parameter Min Max Unit

Timing Requirements

tSDAT DATA15–0 Setup Before CLKOUT 2.1 ns

tHDAT DATA15–0 Hold After CLKOUT 0.8 ns

tSARDY ARDY Setup Before CLKOUT 4.0 ns

tHARDY ARDY Hold After CLKOUT 0.0 ns

Switching Characteristics

tDO Output Delay After CLKOUT1

1 Output pins include AMS3–0, ABE1–0, ADDR19–1, AOE, ARE.

6.0 ns

tHO Output Hold After CLKOUT 1 0.8 ns

Figure 11. Asynchronous Memory Read Cycle Timing
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Asynchronous Memory Write Cycle Timing

Table 25. Asynchronous Memory Write Cycle Timing 

Parameter Min Max Unit

Timing Requirements

tSARDY ARDY Setup Before CLKOUT 4.0 ns

tHARDY ARDY Hold After CLKOUT 0.0 ns

Switching Characteristics

tDDAT DATA15–0 Disable After CLKOUT 6.0 ns

tENDAT DATA15–0 Enable After CLKOUT 1.0 ns

tDO Output Delay After CLKOUT1

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

6.0 ns

tHO Output Hold After CLKOUT 1 0.8 ns

Figure 12. Asynchronous Memory Write Cycle Timing
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External Port Bus Request and Grant Cycle Timing

Table 26 and Figure 13 describe external port bus request and 
bus grant operations.   

Table 26. External Port Bus Request and Grant Cycle Timing

Parameter1, 2 Min Max Unit

Timing Requirements

tBS BR Asserted to CLKOUT Low Setup 4.6 ns

tBH CLKOUT Low to BR Deasserted Hold Time 0.0 ns

Switching Characteristics

tSD CLKOUT Low to AMSx, Address, and ARE/AWE Disable 4.5 ns

tSE CLKOUT Low to AMSx, Address, and ARE/AWE Enable 4.5 ns

tDBG CLKOUT High to BG Asserted Setup 3.6 ns

tEBG CLKOUT High to BG Deasserted Hold Time 3.6 ns

tDBH CLKOUT High to BGH Asserted Setup 3.6 ns

tEBH CLKOUT High to BGH Deasserted Hold Time 3.6 ns
1 These timing parameters are based on worst-case operating conditions.
2 The pad loads for these timing parameters are 20 pF.

Figure 13. External Port Bus Request and Grant Cycle Timing
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SDRAM Interface Timing

Table 27. SDRAM Interface Timing

Parameter Min Max Unit

Timing Requirements

tSSDAT DATA15–0 Setup Before CLKOUT 1.5 ns

tHSDAT DATA15–0 Hold After CLKOUT 0.8 ns

Switching Characteristics

tDCAD COMMAND1, ADDR19–1, DATA15–0 Delay After CLKOUT

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

4.0 ns

tHCAD COMMAND1, ADDR19–1, DATA15–0 Hold After CLKOUT 1.0 ns

tDSDAT DATA15–0 Disable After CLKOUT 6.0 ns

tENSDAT DATA15–0 Enable After CLKOUT 0.5 ns

tSCLK
2 

2 These limits are specific to the SDRAM interface only. In addition, CLKOUT must always comply with the limits in Table 14 on Page 24.

CLKOUT Period when TJ   +105°C 7.5 ns

tSCLK
2 CLKOUT Period when TJ  +105°C 10 ns

tSCLKH CLKOUT Width High 2.5 ns

tSCLKL CLKOUT Width Low 2.5 ns

Figure 14. SDRAM Interface Timing
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Figure 20. Serial Ports

Figure 21. Serial Port Start Up with External Clock and Frame Sync
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Serial Peripheral Interface Port—Master Timing

Table 34 and Figure 24 describe SPI port master operations. 

Table 34. Serial Peripheral Interface (SPI) Port—Master Timing

2.25 V  VDDEXT  2.70 V 
or

0.80 V  VDDINT  0.95 V1 

2.70 V  VDDEXT  3.60 V 
and

0.95 V  VDDINT  1.43 V2, 3 

Parameter Min Max Min Max Unit

Timing Requirements

tSSPIDM Data Input Valid to SCK Edge (Data Input Setup) 8.7 7.5 ns

tHSPIDM SCK Sampling Edge to Data Input Invalid –1.5 –1.5 ns

Switching Characteristics

tSDSCIM SPISELx Low to First SCK Edge 2 × tSCLK –1.5 2 × tSCLK –1.5 ns

tSPICHM Serial Clock High Period 2 × tSCLK –1.5 2 × tSCLK –1.5 ns

tSPICLM Serial Clock Low Period 2 × tSCLK –1.5 2 × tSCLK –1.5 ns

tSPICLK Serial Clock Period 4 × tSCLK –1.5 4 × tSCLK –1.5 ns

tHDSM Last SCK Edge to SPISELx High 2 × tSCLK –1.5 2 × tSCLK –1.5 ns

tSPITDM Sequential Transfer Delay 2 × tSCLK –1.5 2 × tSCLK –1.5 ns

tDDSPIDM SCK Edge to Data Out Valid (Data Out Delay) 6 6 ns

tHDSPIDM SCK Edge to Data Out Invalid (Data Out Hold) –1.0 –1.0 ns
1 Applies to all nonautomotive-grade devices when operated within either of these voltage ranges.
2 Applies to all nonautomotive-grade devices when operated within these voltage ranges.
3 All automotive-grade devices are within these specifications.

Figure 24. Serial Peripheral Interface (SPI) Port—Master Timing
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General-Purpose Port Timing

Table 36 and Figure 26 describe general-purpose 
port operations. 

Universal Asynchronous Receiver-Transmitter 
(UART) Ports—Receive and Transmit Timing

For information on the UART port receive and transmit opera-
tions, see the ADSP-BF537 Blackfin Processor Hardware 
Reference.

Table 36. General-Purpose Port Timing

Parameter Min Max Unit

Timing Requirement

tWFI General-Purpose Port Pin Input Pulse Width tSCLK + 1 ns

Switching Characteristic

tGPOD General-Purpose Port Pin Output Delay from CLKOUT Low 0 6 ns

Figure 26. General-Purpose Port Timing
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Timer Clock Timing

Table 37 and Figure 27 describe timer clock timing.

Timer Cycle Timing

Table 38 and Figure 28 describe timer expired operations. The 
input signal is asynchronous in “width capture mode” and 
“external clock mode” and has an absolute maximum input fre-
quency of (fSCLK/2) MHz.

Table 37. Timer Clock Timing

Parameter Min Max Unit

Switching Characteristic

tTODP Timer Output Update Delay After PPI_CLK High 12 ns

Figure 27. Timer Clock Timing
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Table 38. Timer Cycle Timing

2.25 V  VDDEXT  2.70 V 
or

0.80 V  VDDINT  0.95 V1 

2.70 V  VDDEXT  3.60 V 
 and

0.95 V  VDDINT  1.43 V2, 3 

Parameter Min Max Min Max Unit

Timing Characteristics

tWL Timer Pulse Width Input Low (Measured In SCLK Cycles)4 1 × tSCLK 1 × tSCLK ns

tWH Timer Pulse Width Input High (Measured In SCLK Cycles)4 1 × tSCLK 1 × tSCLK ns

tTIS Timer Input Setup Time Before CLKOUT Low5 5.5 5.0 ns

tTIH Timer Input Hold Time After CLKOUT Low5 1.5 1.5 ns

Switching Characteristics

tHTO Timer Pulse Width Output (Measured In SCLK Cycles) 1 × tSCLK (232–1) × tSCLK 1 × tSCLK (232–1) × tSCLK ns

tTOD Timer Output Update Delay After CLKOUT High 6.5 6.0 ns
1 Applies to all nonautomotive-grade devices when operated within either of these voltage ranges.
2 Applies to all nonautomotive-grade devices when operated within these voltage ranges.
3 All automotive-grade devices are within these specifications.
4 The minimum pulse widths apply for TMRx signals in width capture and external clock modes. They also apply to the PF15 or PPI_CLK signals in PWM output mode.
5 Either a valid setup and hold time or a valid pulse width is sufficient. There is no need to resynchronize programmable flag inputs.

Figure 28. Timer Cycle Timing
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Table 44. 10/100 Ethernet MAC Controller Timing: MII/RMII Asynchronous Signal 

Parameter1, 2 Min Max Unit

tECOLH COL Pulse Width High tETxCLK × 1.5
tERxCLK × 1.5

ns
ns

tECOLL COL Pulse Width Low tETxCLK × 1.5
tERxCLK × 1.5

ns
ns

tECRSH CRS Pulse Width High tETxCLK × 1.5 ns

tECRSL CRS Pulse Width Low tETxCLK × 1.5 ns
1 MII/RMII asynchronous signals are COL, CRS. These signals are applicable in both MII and RMII modes. The asynchronous COL input is synchronized separately to both 

the ETxCLK and the ERxCLK, and must have a minimum pulse width high or low at least 1.5 times the period of the slower of the two clocks.
2 The asynchronous CRS input is synchronized to the ETxCLK, and must have a minimum pulse width high or low at least 1.5 times the period of ETxCLK.

Table 45. 10/100 Ethernet MAC Controller Timing: MII Station Management 

Parameter1 Min Max Unit

tMDIOS MDIO Input Valid to MDC Rising Edge (Setup) 10 ns

tMDCIH MDC Rising Edge to MDIO Input Invalid (Hold) 10 ns

tMDCOV MDC Falling Edge to MDIO Output Valid 25 ns

tMDCOH MDC Falling Edge to MDIO Output Invalid (Hold) –1 ns
1 MDC/MDIO is a 2-wire serial bidirectional port for controlling one or more external PHYs. MDC is an output clock whose minimum period is programmable as a multiple 

of the system clock SCLK. MDIO is a bidirectional data line.

Figure 30. 10/100 Ethernet MAC Controller Timing: MII Receive Signal

Figure 31. 10/100 Ethernet MAC Controller Timing: MII Transmit Signal
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Figure 32. 10/100 Ethernet MAC Controller Timing: RMII Receive Signal

Figure 33. 10/100 Ethernet MAC Controller Timing: RMII Transmit Signal

Figure 34. 10/100 Ethernet MAC Controller Timing: Asynchronous Signal

Figure 35. 10/100 Ethernet MAC Controller Timing: MII Station Management
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Capacitive Loading

Output delays and holds are based on standard capacitive loads: 
30 pF on all pins (see Figure 50). Figure 51 through Figure 60 on 
Page 55 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 outside the ranges shown.

Figure 50. Equivalent Device Loading for AC Measurements
 (Includes All Fixtures)
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NOTES:
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. 
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Figure 51. Typical Output Delay or Hold for Driver A at VDDEXT Min

Figure 52. Typical Output Delay or Hold for Driver A at VDDEXT Max
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