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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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Memory Protection

The Blackfin cores feature a memory protection concept, which 
grants data and/or instruction accesses from enabled memory 
regions only. A supervisor mode vs. user mode programming 
model supports dynamically varying access rights. Increased 
flexibility in memory page size options supports a simple 
method of static memory partitioning.

System Protection

All system resources and L2 memory banks can be controlled by 
either the processor cores, memory-to-memory DMA, or the 
system debug unit (SDU). A system protection unit (SPU) 
enables write accesses to specific resources that are locked to 
any of four masters: Core 0, Core 1, Memory DMA, and the Sys-
tem Debug Unit. System protection is enabled in greater 
granularity for some modules (L2, SEC and GPIO controllers) 
through a global lock concept. 

Watchpoint Protection

The primary purpose of watchpoints and hardware breakpoints 
is to serve emulator needs. When enabled, they signal an emula-
tor event whenever user-defined system resources are accessed 
or a core executes from user-defined addresses. Watchpoint 
events can be configured such that they signal the events to the 
other Blackfin core or to the fault management unit.

Dual Watchdog

The two on-chip watchdog timers each may supervise one 
Blackfin core.

Bandwidth Monitor

All DMA channels that operate in memory-to-memory mode 
(Memory DMA, PVP Memory Pipe DMA, PIXC DMA) are 
equipped with a bandwidth monitor mechanism. They can sig-
nal a system event or fault when transactions tend to starve 
because system buses are fully loaded with higher-priority 
traffic.

Signal Watchdogs

The eight general-purpose timers feature two new modes to 
monitor off-chip signals. The Watchdog Period mode monitors 
whether external signals toggle with a period within an expected 
range. The Watchdog Width mode monitors whether the pulse 
widths of external signals are in an expected range. Both modes 
help to detect incorrect undesired toggling (or lack thereof) of  
system-level signals.

Up/Down Count Mismatch Detection

The up/down counter can monitor external signal pairs, such as 
request/grant strobes. If the edge count mismatch exceeds the 
expected range, the up/down counter can flag this to the proces-
sor or to the fault management unit.

Fault Management

The fault management unit is part of the system event controller 
(SEC). Any system event, whether a dual-bit uncorrectable ECC 
error, or any peripheral status interrupt, can be defined as being 

a “fault”. Additionally, the system events can be defined as an 
interrupt to the cores. If defined as such, the SEC forwards the 
event to the fault management unit which may automatically 
reset the entire device for reboot, or simply toggle the SYS_
FAULT output pins to signal off-chip hardware. Optionally, the 
fault management unit can delay the action taken via a keyed 
sequence, to provide a final chance for the Blackfin cores to 
resolve the crisis and to prevent the fault action from being 
taken.

ADDITIONAL PROCESSOR PERIPHERALS
The processor contains a rich set of peripherals connected to the 
core via several high-bandwidth buses, providing flexibility in 
system configuration as well as excellent overall system perfor-
mance (see the block diagram on Page 1). The processors 
contain high-speed serial and parallel ports, an interrupt con-
troller for flexible management of interrupts from the on-chip 
peripherals or external sources, and power management control 
functions to tailor the performance and power characteristics of 
the processor and system to many application scenarios.
The following sections describe additional peripherals that were 
not described in the previous sections.

Timers

The processor includes several timers which are described in the 
following sections.

General-Purpose Timers
There is one GP timer unit and it provides eight general-pur-
pose programmable timers. Each timer has an external pin that 
can be configured either as a pulse width modulator (PWM) or 
timer output, as an input to clock the timer, or as a mechanism 
for measuring pulse widths and periods of external events. 
These timers can be synchronized to an external clock input on 
the TMRx pins, an external clock TMRCLK input pin, or to the 
internal SCLK0.
The timer units can be used in conjunction with the UARTs and 
the CAN controller to measure the width of the pulses in the 
data stream to provide a software auto-baud detect function for 
the respective serial channels. 
The timers can generate interrupts to the processor core, pro-
viding periodic events for synchronization to either the system 
clock or to external signals. Timer events can also trigger other 
peripherals via the TRU (for instance, to signal a fault). 

Core Timers
Each processor core also has its own dedicated timer. This extra 
timer is clocked by the internal processor clock and is typically 
used as a system tick clock for generating periodic operating 
system interrupts.

Watchdog Timers
Each core includes a 32-bit timer, which may be used to imple-
ment a software watchdog function. A software watchdog can 
improve system availability by forcing the processor to a known 
state, via generation of a hardware reset, nonmaskable interrupt 
(NMI), or general-purpose interrupt, if the timer expires before 
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The two capacitors and the series resistor shown in Figure 6 fine 
tune phase and amplitude of the sine frequency. The capacitor 
and resistor values shown in Figure 6 are typical values only. 
The capacitor values are dependent upon the crystal manufac-
turers’ load capacitance recommendations and the PCB physical 
layout. The resistor value depends on the drive level specified by 
the crystal manufacturer. The user should verify the customized 
values based on careful investigations on multiple devices over 
temperature range.
A third-overtone crystal can be used for frequencies above  
25 MHz. The circuit is then modified to ensure crystal operation 
only at the third overtone by adding a tuned inductor circuit as 
shown in Figure 6. A design procedure for third-overtone oper-
ation is discussed in detail in application note (EE-168) Using 
Third Overtone Crystals with the ADSP-218x DSP on the Ana-
log Devices website (www.analog.com)—use site search on  
“EE-168.”

USB Crystal Oscillator

The USB can be clocked by an external crystal, a sine wave 
input, or a buffered, shaped clock derived from an external 
clock oscillator. If an external clock is used, it should be a TTL 
compatible signal and must not be halted, changed, or operated 
below the specified frequency during normal operation. This 
signal is connected to the processor’s USB_CLKIN pin. Alterna-
tively, because the processor includes an on-chip oscillator 
circuit, an external crystal may be used.
For fundamental frequency operation, use the circuit shown in 
Figure 7. A parallel-resonant, fundamental frequency, micro-
processor grade crystal is connected between the USB_CLKIN 
pin and ground. A load capacitor is placed in parallel with the 
crystal. The combined capacitive value of the board trace para-
sitic, the case capacitance of the crystal (from crystal 
manufacturer) and the parallel capacitor in the diagram should 
be in the range of 8 pF to 15 pF.

The crystal should be chosen so that its rated load capacitance 
matches the nominal total capacitance on this node. A series 
resistor may be added between the USB_CLKIN pin and the 
parallel crystal and capacitor combination, in order to further 
reduce the drive level of the crystal.
The parallel capacitor and the series resistor shown in Figure 7 
fine tune phase and amplitude of the sine frequency. The capac-
itor and resistor values shown in Figure 7 are typical values 
only. The capacitor values are dependent upon the crystal man-
ufacturers’ load capacitance recommendations and the PCB 
physical layout. The resistor value depends on the drive level 
specified by the crystal manufacturer. The user should verify the 
customized values based on careful investigations on multiple 
devices over temperature range.

Clock Generation 

The clock generation unit (CGU) generates all on-chip clocks 
and synchronization signals. Multiplication factors are pro-
grammed to the PLL to define the PLLCLK frequency. 
Programmable values divide the PLLCLK frequency to generate 
the core clock (CCLK), the system clocks (SYSCLK, SCLK0 and 
SCLK1), the LPDDR or DDR2 clock (DCLK) and the output 
clock (OCLK). This is illustrated in Figure 8 on Page 54.
Writing to the CGU control registers does not affect the behav-
ior of the PLL immediately. Registers are first programmed with 
a new value, and the PLL logic executes the changes so that it 
transitions smoothly from the current conditions to the new 
ones. 
SYS_CLKIN oscillations start when power is applied to the VDD_

EXT pins. The rising edge of SYS_HWRST can be applied after all 
voltage supplies are within specifications (see Operating Condi-
tions on Page 52), and SYS_CLKIN oscillations are stable.

Clock Out/External Clock

The SYS_CLKOUT output pin has programmable options to 
output divided-down versions of the on-chip clocks. By default, 
the SYS_CLKOUT pin drives a buffered version of the SYS_
CLKIN input. Clock generation faults (for example PLL unlock) 
may trigger a reset by hardware. The clocks shown in Table 3 
can be outputs from SYS_CLKOUT.

Figure 6. External Crystal Connection

SYS_CLKIN

TO PLL 
CIRCUITRY

FOR OVERTONE
OPERATION ONLY:

NOTE: VALUES MARKED WITH * MUST BE CUSTOMIZED, DEPENDING
ON THE CRYSTAL AND LAYOUT. PLEASE ANALYZE CAREFULLY. FOR
FREQUENCIES ABOVE 33 MHz, THE SUGGESTED CAPACITOR VALUE
OF 18pF SHOULD BE TREATED AS A MAXIMUM, AND THE SUGGESTED

18 pF* 18 pF *

*

BLACKFIN

SYS_XTAL

Figure 7. External USB Crystal Connection

TO USB PLL

BLACKFIN

2

5-12 pf1, 2

NOTES:
1. CAPACITANCE VALUE SHOWN INCLUDES BOARD PARASITICS
2. VALUES ARE A PRELIMINARY ESTIMATE.

USB_CLKIN
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349-BALL CSP_BGA SIGNAL DESCRIPTIONS
The processors' pin definitions are shown in the table. The col-
umns in this table provide the following information:

• Signal Name: The Signal Name column in the table 
includes the Signal Name for every pin.

• Description: The Description column in the table provides 
a verbose (descriptive) name for the signal.

• Port: The General-Purpose I/O Port column in the table 
shows whether or not the signal is multiplexed with other 
signals on a general-purpose I/O port pin.

• Pin Name: The Pin Name column in the table identifies the 
name of the package pin (at power-on reset) on which the 
signal is located (if a single function pin) or is multiplexed 
(if a general-purpose I/O pin).

Table 7. ADSP-BF60x 349-Ball CSP_BGA Signal Descriptions 

Signal Name Description Port Pin Name
ACM0_A0 ACM0 Address 0 F PF_14
ACM0_A1 ACM0 Address 1 F PF_15
ACM0_A2 ACM0 Address 2 F PF_12
ACM0_A3 ACM0 Address 3 F PF_13
ACM0_A4 ACM0 Address 4 F PF_10
ACM0_CLK ACM0 Clock E PE_04
ACM0_FS ACM0 Frame Sync E PE_03
ACM0_T0 ACM0 External Trigger 0 E PE_08
ACM0_T1 ACM0 External Trigger 1 G PG_05
CAN0_RX CAN0 Receive G PG_04
CAN0_TX CAN0 Transmit G PG_01
CNT0_DG CNT0 Count Down and Gate G PG_12
CNT0_UD CNT0 Count Up and Direction G PG_11
CNT0_ZM CNT0 Count Zero Marker G PG_07
DMC0_A00 DMC Address 0 Not Muxed DMC0_A00
DMC0_A01 DMC Address 1 Not Muxed DMC0_A01
DMC0_A02 DMC Address 2 Not Muxed DMC0_A02
DMC0_A03 DMC Address 3 Not Muxed DMC0_A03
DMC0_A04 DMC Address 4 Not Muxed DMC0_A04
DMC0_A05 DMC Address 5 Not Muxed DMC0_A05
DMC0_A06 DMC Address 6 Not Muxed DMC0_A06
DMC0_A07 DMC Address 7 Not Muxed DMC0_A07
DMC0_A08 DMC Address 8 Not Muxed DMC0_A08
DMC0_A09 DMC Address 9 Not Muxed DMC0_A09
DMC0_A10 DMC Address 10 Not Muxed DMC0_A10
DMC0_A11 DMC Address 11 Not Muxed DMC0_A11
DMC0_A12 DMC Address 12 Not Muxed DMC0_A12
DMC0_A13 DMC Address 13 Not Muxed DMC0_A13
DMC0_BA0 DMC Bank Address Input 0 Not Muxed DMC0_BA0
DMC0_BA1 DMC Bank Address Input 1 Not Muxed DMC0_BA1
DMC0_BA2 DMC Bank Address Input 2 Not Muxed DMC0_BA2
DMC0_CAS DMC Column Address Strobe Not Muxed DMC0_CAS
DMC0_CK DMC Clock Not Muxed DMC0_CK
DMC0_CKE DMC Clock Enable Not Muxed DMC0_CKE
DMC0_CK DMC Clock (complement) Not Muxed DMC0_CK
DMC0_CS0 DMC Chip Select 0 Not Muxed DMC0_CS0
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PWM1_AH PWM1 Channel A High Side G PG_03
PWM1_AL PWM1 Channel A Low Side G PG_02
PWM1_BH PWM1 Channel B High Side G PG_00
PWM1_BL PWM1 Channel B Low Side E PE_15
PWM1_CH PWM1 Channel C High Side E PE_13
PWM1_CL PWM1 Channel C Low Side E PE_12
PWM1_DH PWM1 Channel D High Side E PE_11
PWM1_DL PWM1 Channel D Low Side E PE_10
PWM1_SYNC PWM1 Sync G PG_05
PWM1_TRIP0 PWM1 Shutdown Input 0 G PG_06
PWM1_TRIP1 PWM1 Shutdown Input 1 G PG_08
RSI0_CLK RSI0 Clock G PG_06
RSI0_CMD RSI0 Command G PG_05
RSI0_D0 RSI0 Data 0 G PG_03
RSI0_D1 RSI0 Data 1 G PG_02
RSI0_D2 RSI0 Data 2 G PG_00
RSI0_D3 RSI0 Data 3 E PE_15
RSI0_D4 RSI0 Data 4 E PE_13
RSI0_D5 RSI0 Data 5 E PE_12
RSI0_D6 RSI0 Data 6 E PE_10
RSI0_D7 RSI0 Data 7 E PE_11
SMC0_A01 SMC0 Address 1 Not Muxed SMC0_A01
SMC0_A02 SMC0 Address 2 Not Muxed SMC0_A02
SMC0_A03 SMC0 Address 3 A PA_00
SMC0_A04 SMC0 Address 4 A PA_01
SMC0_A05 SMC0 Address 5 A PA_02
SMC0_A06 SMC0 Address 6 A PA_03
SMC0_A07 SMC0 Address 7 A PA_04
SMC0_A08 SMC0 Address 8 A PA_05
SMC0_A09 SMC0 Address 9 A PA_06
SMC0_A10 SMC0 Address 10 A PA_07
SMC0_A11 SMC0 Address 11 A PA_08
SMC0_A12 SMC0 Address 12 A PA_09
SMC0_A13 SMC0 Address 13 B PB_02
SMC0_A14 SMC0 Address 14 A PA_10
SMC0_A15 SMC0 Address 15 A PA_11
SMC0_A16 SMC0 Address 16 B PB_03
SMC0_A17 SMC0 Address 17 A PA_12
SMC0_A18 SMC0 Address 18 A PA_13
SMC0_A19 SMC0 Address 19 A PA_14
SMC0_A20 SMC0 Address 20 A PA_15
SMC0_A21 SMC0 Address 21 B PB_06
SMC0_A22 SMC0 Address 22 B PB_07
SMC0_A23 SMC0 Address 23 B PB_08
SMC0_A24 SMC0 Address 24 B PB_10
SMC0_A25 SMC0 Address 25 B PB_11

Table 7. ADSP-BF60x 349-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name Description Port Pin Name
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SMC0_ABE0 SMC0 Byte Enable 0 B PB_04
SMC0_ABE1 SMC0 Byte Enable 1 B PB_05
SMC0_AMS0 SMC0 Memory Select 0 Not Muxed SMC0_AMS0
SMC0_AMS1 SMC0 Memory Select 1 B PB_01
SMC0_AMS2 SMC0 Memory Select 2 B PB_04
SMC0_AMS3 SMC0 Memory Select 3 B PB_05
SMC0_AOE SMC0 Output Enable Not Muxed SMC0_AOE_NORDV
SMC0_ARDY SMC0 Asynchronous Ready Not Muxed SMC0_ARDY_NORWT
SMC0_ARE SMC0 Read Enable Not Muxed SMC0_ARE
SMC0_AWE SMC0 Write Enable Not Muxed SMC0_AWE
SMC0_BGH SMC0 Bus Grant Hang B PB_09
SMC0_BG SMC0 Bus Grant B PB_12
SMC0_BR SMC0 Bus Request Not Muxed SMC0_BR
SMC0_D00 SMC0 Data 0 Not Muxed SMC0_D00
SMC0_D01 SMC0 Data 1 Not Muxed SMC0_D01
SMC0_D02 SMC0 Data 2 Not Muxed SMC0_D02
SMC0_D03 SMC0 Data 3 Not Muxed SMC0_D03
SMC0_D04 SMC0 Data 4 Not Muxed SMC0_D04
SMC0_D05 SMC0 Data 5 Not Muxed SMC0_D05
SMC0_D06 SMC0 Data 6 Not Muxed SMC0_D06
SMC0_D07 SMC0 Data 7 Not Muxed SMC0_D07
SMC0_D08 SMC0 Data 8 Not Muxed SMC0_D08
SMC0_D09 SMC0 Data 9 Not Muxed SMC0_D09
SMC0_D10 SMC0 Data 10 Not Muxed SMC0_D10
SMC0_D11 SMC0 Data 11 Not Muxed SMC0_D11
SMC0_D12 SMC0 Data 12 Not Muxed SMC0_D12
SMC0_D13 SMC0 Data 13 Not Muxed SMC0_D13
SMC0_D14 SMC0 Data 14 Not Muxed SMC0_D14
SMC0_D15 SMC0 Data 15 Not Muxed SMC0_D15
SMC0_NORCLK SMC0 NOR Clock B PB_00
SMC0_NORDV SMC0 NOR Data Valid Not Muxed SMC0_AOE_NORDV
SMC0_NORWT SMC0 NOR Wait Not Muxed SMC0_ARDY_NORWT
SPI0_CLK SPI0 Clock D PD_04
SPI0_D2 SPI0 Data 2 D PD_00
SPI0_D3 SPI0 Data 3 D PD_01
SPI0_MISO SPI0 Master In, Slave Out D PD_02
SPI0_MOSI SPI0 Master Out, Slave In D PD_03
SPI0_RDY SPI0 Ready D PD_10
SPI0_SEL1 SPI0 Slave Select Output 1 D PD_11
SPI0_SEL2 SPI0 Slave Select Output 2 D PD_01
SPI0_SEL3 SPI0 Slave Select Output 3 D PD_00
SPI0_SEL4 SPI0 Slave Select Output 4 C PC_15
SPI0_SEL5 SPI0 Slave Select Output 5 D PD_09
SPI0_SEL6 SPI0 Slave Select Output 6 C PC_13
SPI0_SEL7 SPI0 Slave Select Output 7 C PC_12
SPI0_SS SPI0 Slave Select Input D PD_11

Table 7. ADSP-BF60x 349-Ball CSP_BGA Signal Descriptions (Continued)
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UART0_RX UART0 Receive D PD_08
UART0_TX UART0 Transmit D PD_07
UART1_CTS UART1 Clear to Send G PG_13
UART1_RTS UART1 Request to Send G PG_10
UART1_RX UART1 Receive G PG_14
UART1_TX UART1 Transmit G PG_15
USB0_CLKIN USB0 Clock/Crystal Input Not Muxed USB0_CLKIN
USB0_DM USB0 Data – Not Muxed USB0_DM
USB0_DP USB0 Data + Not Muxed USB0_DP
USB0_ID USB0 OTG ID Not Muxed USB0_ID
USB0_VBC USB0 VBUS Control Not Muxed USB0_VBC
USB0_VBUS USB0 Bus Voltage Not Muxed USB0_VBUS
VDD_DMC VDD for DMC Not Muxed VDD_DMC
VDD_EXT External VDD Not Muxed VDD_EXT
VDD_INT Internal VDD Not Muxed VDD_INT
VDD_TD VDD for Thermal Diode Not Muxed VDD_TD
VDD_USB VDD for USB Not Muxed VDD_USB
VREF_DMC VREF for DMC Not Muxed VREF_DMC

Table 7. ADSP-BF60x 349-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name Description Port Pin Name
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GP I/O MULTIPLEXING FOR 349-BALL CSP_BGA
Table 8 through Table 14 identifies the pin functions that are 
multiplexed on the general-purpose I/O pins of the 349-ball 
CSP_BGA package.

Table 8.  Signal Multiplexing for Port A

Signal Name Multiplexed Function 0 Multiplexed Function 1 Multiplexed Function 2
Multiplexed Function 
Input Tap

PA_00 SMC0_A03 PPI2_D00 LP0_D0
PA_01 SMC0_A04 PPI2_D01 LP0_D1
PA_02 SMC0_A05 PPI2_D02 LP0_D2
PA_03 SMC0_A06 PPI2_D03 LP0_D3
PA_04 SMC0_A07 PPI2_D04 LP0_D4
PA_05 SMC0_A08 PPI2_D05 LP0_D5
PA_06 SMC0_A09 PPI2_D06 LP0_D6
PA_07 SMC0_A10 PPI2_D07 LP0_D7
PA_08 SMC0_A11 PPI2_D08 LP1_D0
PA_09 SMC0_A12 PPI2_D09 LP1_D1
PA_10 SMC0_A14 PPI2_D10 LP1_D2
PA_11 SMC0_A15 PPI2_D11 LP1_D3
PA_12 SMC0_A17 PPI2_D12 LP1_D4
PA_13 SMC0_A18 PPI2_D13 LP1_D5
PA_14 SMC0_A19 PPI2_D14 LP1_D6
PA_15 SMC0_A20 PPI2_D15 LP1_D7

Table 9.  Signal Multiplexing for Port B

Signal Name Multiplexed Function 0 Multiplexed Function 1 Multiplexed Function 2
Multiplexed Function 
Input Tap

PB_00 SMC0_NORCLK PPI2_CLK LP0_CLK
PB_01 SMC0_AMS1 PPI2_FS1 LP0_ACK
PB_02 SMC0_A13 PPI2_FS2 LP1_ACK
PB_03 SMC0_A16 PPI2_FS3 LP1_CLK
PB_04 SMC0_AMS2 SMC0_ABE0 SPT0_AFS
PB_05 SMC0_AMS3 SMC0_ABE1 SPT0_ACLK
PB_06 SMC0_A21 SPT0_ATDV TM0_ACLK4
PB_07 SMC0_A22 PPI2_D16 SPT0_BFS
PB_08 SMC0_A23 PPI2_D17 SPT0_BCLK
PB_09 SMC0_BGH SPT0_AD0 TM0_ACLK2
PB_10 SMC0_A24 SPT0_BD1 TM0_ACLK0
PB_11 SMC0_A25 SPT0_BD0 TM0_ACLK3
PB_12 SMC0_BG SPT0_BTDV SPT0_AD1 TM0_ACLK1
PB_13 ETH0_TXEN PPI1_FS1 TM0_ACI6
PB_14 ETH0_REFCLK PPI1_CLK
PB_15 ETH0_PTPPPS PPI1_FS3
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ADSP-BF60x DESIGNER QUICK REFERENCE
The table provides a quick reference summary of pin related 
information for circuit board design. The columns in this table 
provide the following information:

• Signal Name: The Signal Name column in the table 
includes the Signal Name for every pin.

• Type: The Pin Type column in the table identifies the I/O 
type or supply type of the pin. The abbreviations used in 
this column are na (None), I/O (Digital input and/or out-
put), a (Analog), s (Supply), and g (Ground).

• Driver Type: The Driver Type column in the table identi-
fies the driver type used by the pin. The driver types are 
defined in Output Drive Currents on Page 102.

• Int Term: The Internal Termination column in the table 
specifies the termination present when the processor is not 
in the reset or hibernate state. The abbreviations used in 
this column are wk (Weak Keeper, weakly retains previous 
value driven on the pin), pu (Pull-up resistor), or pd (Pull-
down resistor).

• Reset Term: The Reset Termination column in the table 
specifies the termination present when the processor is in 
the reset state. The abbreviations used in this column are 
wk (Weak Keeper, weakly retains previous value driven on 
the pin), pu (Pull-up resistor), or pd (Pull-down resistor).

• Reset Drive: The Reset Drive column in the table specifies 
the active drive on the signal when the processor is in the 
reset state.

• Hiber Term: The Hibernate Termination column in the 
table specifies the termination present when the processor 
is in the hibernate state. The abbreviations used in this col-
umn are wk (Weak Keeper, weakly retains previous value 
driven on the pin), pu (Pull-up resistor), or pd (Pull-down 
resistor).

• Hiber Drive: The Hibernate Drive column in the table 
specifies the active drive on the signal when the processor is 
in the hibernate state.

• Power Domain: The Power Domain column in the table 
specifies the power supply domain in which the signal 
resides.

• Description and Notes: The Description and Notes column 
in the table identifies any special requirements or charac-
teristics for the signal. If no special requirements are listed 
the signal may be left unconnected if it is not used. Also, for 
multiplexed general-purpose I/O pins, this column identi-
fies the functions available on the pin.

Table 15. ADSP-BF60x Designer Quick Reference 

Signal Name Type
Driver 
Type

Int
Term

Reset 
Term

Reset 
Drive

Hiber 
Term

Hiber 
Drive

Power 
Domain

Description
and Notes

DMC0_A00 I/O B none none none none none VDD_DMC Desc: DMC0 Address 0.
Notes: No notes.

DMC0_A01 I/O B none none none none none VDD_DMC Desc: DMC0 Address 1.
Notes: No notes.

DMC0_A02 I/O B none none none none none VDD_DMC Desc: DMC0 Address 2.
Notes: No notes.

DMC0_A03 I/O B none none none none none VDD_DMC Desc: DMC0 Address 3.
Notes: No notes.

DMC0_A04 I/O B none none none none none VDD_DMC Desc: DMC0 Address 4.
Notes: No notes.

DMC0_A05 I/O B none none none none none VDD_DMC Desc: DMC0 Address 5.
Notes: No notes.

DMC0_A06 I/O B none none none none none VDD_DMC Desc: DMC0 Address 6.
Notes: No notes.

DMC0_A07 I/O B none none none none none VDD_DMC Desc: DMC0 Address 7.
Notes: No notes.

DMC0_A08 I/O B none none none none none VDD_DMC Desc: DMC0 Address 8.
Notes: No notes.

DMC0_A09 I/O B none none none none none VDD_DMC Desc: DMC0 Address 9.
Notes: No notes.

DMC0_A10 I/O B none none none none none VDD_DMC Desc: DMC0 Address 10.
Notes: No notes.
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PA_00 I/O A wk wk none wk none VDD_EXT Desc: PA Position 0 | SMC0 Address 3 | 
EPPI2 Data 0 | LP0 Data 0.
Notes: No notes.

PA_01 I/O A wk wk none wk none VDD_EXT Desc: PA Position 1 | SMC0 Address 4 | 
EPPI2 Data 1 | LP0 Data 1.
Notes: No notes.

PA_02 I/O A wk wk none wk none VDD_EXT Desc: PA Position 2 | SMC0 Address 5 | 
EPPI2 Data 2 | LP0 Data 2.
Notes: No notes.

PA_03 I/O A wk wk none wk none VDD_EXT Desc: PA Position 3 | SMC0 Address 6 | 
EPPI2 Data 3 | LP0 Data 3.
Notes: No notes.

PA_04 I/O A wk wk none wk none VDD_EXT Desc: PA Position 4 | SMC0 Address 7 | 
EPPI2 Data 4 | LP0 Data 4.
Notes: No notes.

PA_05 I/O A wk wk none wk none VDD_EXT Desc: PA Position 5 | SMC0 Address 8 | 
EPPI2 Data 5 | LP0 Data 5.
Notes: No notes.

PA_06 I/O A wk wk none wk none VDD_EXT Desc: PA Position 6 | SMC0 Address 9 | 
EPPI2 Data 6 | LP0 Data 6.
Notes: No notes.

PA_07 I/O A wk wk none wk none VDD_EXT Desc: PA Position 7 | SMC0 Address 10 | 
EPPI2 Data 7 | LP0 Data 7.
Notes: No notes.

PA_08 I/O A wk wk none wk none VDD_EXT Desc: PA Position 8 | SMC0 Address 11 | 
EPPI2 Data 8 | LP1 Data 0.
Notes: No notes.

PA_09 I/O A wk wk none wk none VDD_EXT Desc: PA Position 9 | SMC0 Address 12 | 
EPPI2 Data 9 | LP1 Data 1.
Notes: No notes.

PA_10 I/O A wk wk none wk none VDD_EXT Desc: PA Position 10 | SMC0 Address 14 | 
EPPI2 Data 10 | LP1 Data 2.
Notes: No notes.

PA_11 I/O A wk wk none wk none VDD_EXT Desc: PA Position 11 | SMC0 Address 15 | 
EPPI2 Data 11 | LP1 Data 3.
Notes: No notes.

PA_12 I/O A wk wk none wk none VDD_EXT Desc: PA Position 12 | SMC0 Address 17 | 
EPPI2 Data 12 | LP1 Data 4.
Notes: No notes.

PA_13 I/O A wk wk none wk none VDD_EXT Desc: PA Position 13 | SMC0 Address 18 | 
EPPI2 Data 13 | LP1 Data 5.
Notes: No notes.

PA_14 I/O A wk wk none wk none VDD_EXT Desc: PA Position 14 | SMC0 Address 19 | 
EPPI2 Data 14 | LP1 Data 6.
Notes: No notes.

PA_15 I/O A wk wk none wk none VDD_EXT Desc: PA Position 15 | SMC0 Address 20 | 
EPPI2 Data 15 | LP1 Data 7.
Notes: May be used to wake the processor 
from hibernate or deep sleep mode.

Table 15. ADSP-BF60x Designer Quick Reference (Continued)
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USB0_DP I/O F none none none none none VDD_USB Desc: USB0 Data +.
Notes: Pull low if not using USB. For 
complete documentation of hibernate 
behavior when USB is used, see the USB 
chapter in the processor hardware 
reference.

USB0_ID I/O na none none none pu none VDD_USB Desc: USB0 OTG ID.
Notes: If USB is not used, connect to 
ground. When USB is being used, the 
internal pull-up resistor that is present 
during hibernate is programmable. See 
the USB chapter in the processor 
hardware reference. Active during reset.

USB0_VBC I/O E none none none wk none VDD_USB Desc: USB0 VBUS Control.
Notes: If USB is not used, pull low.

USB0_VBUS I/O G none none none none none VDD_USB Desc: USB0 Bus Voltage.
Notes: If USB is not used, connect to 
ground.

VDD_DMC s na none none none none none na Desc: VDD for DMC.
Notes: If the DMC is not used, connect to 
VDD_INT.

VDD_EXT s na none none none none none na Desc: External VDD.
Notes: Must be powered.

VDD_INT s na none none none none none na Desc: Internal VDD.
Notes: Must be powered.

VDD_TD s na none none none none none na Desc: VDD for Thermal Diode.
Notes: If the thermal diode is not used, 
connect to ground.

VDD_USB s na none none none none none na Desc: VDD for USB.
Notes: If USB is not used, connect to VDD_
EXT.

VREF_DMC s na none none none none none na Desc: VREF for DMC.
Notes: If the DMC is not used, connect to 
VDD_INT.

Table 15. ADSP-BF60x Designer Quick Reference (Continued)
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PROCESSOR — ABSOLUTE MAXIMUM RATINGS
Stresses greater than those listed in Table 23 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

PROCESSOR — PACKAGE INFORMATION
The information presented in Figure 9 and Table 25 provides 
details about package branding. For a complete listing of prod-
uct availability, see Automotive Products on Page 112. 

Table 23. Absolute Maximum Ratings

Parameter Rating
Internal Supply Voltage (VDD_INT) –0.33 V to 1.32 V
External (I/O) Supply Voltage (VDD_EXT) –0.33 V to 3.63 V
Thermal Diode Supply Voltage  
(VDD_TD)

–0.33 V to 3.63 V

DDR2 Controller Supply Voltage  
(VDD_DMC)

–0.33 V to 1.90 V

USB PHY Supply Voltage (VDD_USB) –0.33 V to 3.63 V
Input Voltage1, 2, 3

1 Applies to 100% transient duty cycle. 
2 Applies only when VDD_EXT  is within specifications. When VDD_EXT  is outside 

specifications, the range is VDD_EXT  ± 0.2 V.
3 For other duty cycles see Table 24. 

–0.33 V to 3.63 V
TWI Input Voltage2, 4

4 Applies to balls TWI_SCL and TWI_SDA.

–0.33 V to 5.50 V
USB0_Dx Input Voltage5

5 If the USB is not used, connect USB0_Dx and USB0_VBUS according to Table 15 
on Page 37.

–0.33 V to 5.25 V
USB0_VBUS Input Voltage5 –0.33 V to 6.00 V
DDR2 Input Voltage6

6 Applies only when VDD_DMC  is within specifications. When VDD_DMC  is outside 
specifications, the range is VDD_DMC ± 0.2 V.

–0.33 V to 1.90 V
Output Voltage Swing –0.33 V to VDD_EXT + 0.5 V
IOH/IOL Current per Signal1 12.5 mA (max)
Storage Temperature Range –65°C to +150°C
Junction Temperature Under Bias +125°C

Table 24. Maximum Duty Cycle for Input Transient Volt-
age1, 2

1 Applies to all signal balls with the exception of SYS_CLKIN, SYS_XTAL,  
SYS_EXT_WAKE, USB0_DP, USB0_DM, USB0_VBUS, TWI signals, and 
DMC0 signals.

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

Maximum Duty Cycle (%)2 VIN Min (V)3 VIN Max (V)3

100 –0.33 3.63
50 –0.50 3.80
40 –0.56 3.86
25 –0.67 3.97
20 –0.73 4.03
15 –0.80 4.10
10 –0.90 4.20

3 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 specified voltages, and the total duration of the overshoot or undershoot 
(exceeding the 100% case) must be less than or equal to the corresponding duty 
cycle.

Figure 9. Product Information on Package

Table 25. Package Brand Information

Brand Key Field Description
ADSP-BF609 Product Model
t Temperature Range
pp Package Type
Z RoHS Compliant Designation
ccc See Ordering Guide
vvvvvv.x Assembly Lot Code
n.n Silicon Revision
yyww Date Code

 
 

 

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. 

tppZccc

ADSP-BF609

a

#yyww country_of_origin

B

vvvvvv.x n.n
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Enhanced Parallel Peripheral Interface Timing

The following tables and figures describe enhanced parallel 
peripheral interface timing operations. The POLC bits in the 
EPPI_CTL register may be used to set the sampling/driving 
edges of the EPPI clock.
When internally generated, the programmed PPI clock  
(fPCLKPROG) frequency in MHz is set by the following equation 
where VALUE is a field in the EPPI_CLKDIV register that can 
be set from 0 to 65535:

When externally generated the EPPI_CLK is called fPCLKEXT:

fPCLKPROG
fSCLK0

VALUE 1+( )
--------------------------------=

tPCLKPROG
1

fPCLKPROG
-------------------------=

tPCLKEXT
1

fPCLKEXT
---------------------=

Table 42. Enhanced Parallel Peripheral Interface—Internal Clock

VDD_EXT

1.8 V Nominal
VDD_EXT

3.3 V Nominal

Parameter Min Max Min Max Unit
Timing Requirements
tSFSPI External FS Setup Before EPPI_CLK 7.9 6.5 ns
tHFSPI External FS Hold After EPPI_CLK 0 0 ns
tSDRPI Receive Data Setup Before EPPI_CLK 7.9 6.5 ns
tHDRPI Receive Data Hold After EPPI_CLK 0 0 ns
tSFS3GI External FS3 Input Setup Before EPPI_CLK 

Fall Edge in Clock Gating Mode
15.4 14 ns

tHFS3GI External FS3 Input Hold Before EPPI_CLK 
Fall Edge in Clock Gating Mode

0 0 ns

Switching Characteristics
tPCLKW EPPI_CLK Width1 0.5 × tPCLKPROG – 1 0.5 × tPCLKPROG – 1 ns
tPCLK EPPI_CLK Period1 tPCLKPROG – 1 tPCLKPROG – 1 ns
tDFSPI Internal FS Delay After EPPI_CLK 3.5 3.5 ns
tHOFSPI Internal FS Hold After EPPI_CLK –0.5 –0.5 ns
tDDTPI Transmit Data Delay After EPPI_CLK      3.5 3.5 ns
tHDTPI Transmit Data Hold After EPPI_CLK –0.5 –0.5 ns

1 See Table 17 on Page 53 in Clock Related Operating Conditions for details on the minimum period that may be programmed for tPCLKPROG.

Figure 25. PPI Internal Clock GP Receive Mode with Internal Frame Sync Timing
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Table 45. Link Ports—Transmit 

VDD_EXT

1.8 V Nominal
VDD_EXT

3.3 V Nominal
Parameter Min Max Min Max Unit
Timing Requirements
tSLACH LP_ACK Setup Before LP_CLK Low 2 × tSCLK0 + 17.5 2 × tSCLK0 + 13.5 ns 
tHLACH LP_ACK Hold After LP_CLK Low 0 0 ns 
Switching Characteristics
tDLDCH Data Delay After LP_CLK High 2.5 2.5 ns 
tHLDCH Data Hold After LP_CLK High –1.5 –1.5 ns 
tLCLKTWL

1 LP_CLK Width Low 0.4 × tLCLKTPROG 0.6 × tLCLKTPROG 0.4 × tLCLKTPROG 0.6 × tLCLKTPROG ns 
tLCLKTWH

1 LP_CLK Width High 0.4 × tLCLKTPROG 0.6 × tLCLKTPROG 0.4 × tLCLKTPROG 0.6 × tLCLKTPROG ns 
tLCLKTW

1 LP_CLK Period tLCLKTPROG – 1.2 tLCLKTPROG – 1.2 ns 
tDLACLK LP_CLK Low Delay After LP_ACK 

High
tSCLK0 + 4 (2 × tSCLK0) + tLCLK + 10 tSCLK0 + 4 (2 × tSCLK0) + tLCLK + 10 ns 

1 See Table 17 on Page 53 in Clock Related Operating Conditions for details on the minimum period that may be programmed for tLCLKTPROG.

Figure 35. Link Ports—Transmit 
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NOTES
The tSLACH and tHLACH  specifications apply only to the LP_ACK falling edge.  If these specifications are met, 
LP_CLK would extend and the dotted LP_CLK falling edge would not occur as shown.  The position of the 
dotted falling edge can be calculated using the tLCLKTWH specification.  tLCLKTWH Min should be used for tSLACH 
and tLCLKTWH Max for tHLACH.
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Table 48. Serial Ports—Enable and Three-State 

VDD_EXT

1.8 V Nominal
VDD_EXT

3.3 V Nominal

Parameter Min Max Min Max Unit
Switching Characteristics
tDDTEN Data Enable from External Transmit SPT_CLK1 1 1 ns 
tDDTTE Data Disable from External Transmit SPT_CLK1 18.8 14 ns 
tDDTIN Data Enable from Internal Transmit SPT_CLK1 –1 –1 ns 
tDDTTI Data Disable from Internal Transmit SPT_CLK1 2.8 2.8 ns 

1 Referenced to drive edge.

Figure 37. Serial Ports—Enable and Three-State 
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Figure 40. Serial Peripheral Interface (SPI) Port—Master Timing
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Serial Peripheral Interface (SPI) Port—Slave Timing

Table 52 and Figure 41 describe SPI port slave operations. Note 
that: 

• In dual mode data transmit the SPI_MOSI signal is also an 
output.

• In quad mode data transmit the SPI_MOSI, SPI_D2, and 
SPI_D3 signals are also outputs. 

• In dual mode data receive the SPI_MISO signal is also an 
input. 

• In quad mode data receive the SPI_MISO, SPI_D2, and 
SPI_D3 signals are also inputs. 

• In SPI slave mode the SPI clock is supplied externally and is 
called fSPICLKEXT:

tSPICLKEXT
1

fSPICLKEXT
-----------------------------=

Table 52. Serial Peripheral Interface (SPI) Port—Slave Timing

Parameter

VDD_EXT

1.8 V Nominal
VDD_EXT

3.3 V Nominal

Min Max Min Max Unit

Timing Requirements

tSPICHS SPI_CLK High Period1 (0.5 × tSPICLKEXT) – 1.5 (0.5 × tSPICLKEXT) – 1.5 ns

tSPICLS SPI_CLK Low Period1 (0.5 × tSPICLKEXT) – 1.5 (0.5 × tSPICLKEXT) – 1.5 ns

tSPICLK SPI_CLK Period1 tSPICLKEXT – 1.5 tSPICLKEXT – 1.5 ns

tHDS Last SPI_CLK Edge to SPI_SS Not Asserted 5 5 ns

tSPITDS Sequential Transfer Delay 0.5 × tSPICLK  – 1.5 0.5 × tSPICLK  – 1.5 ns

tSDSCI SPI_SS Assertion to First SPI_CLK Edge 11.9 10.5 ns

tSSPID Data Input Valid to SPI_CLK Edge (Data Input 
Setup)

2.0 2.0 ns

tHSPID SPI_CLK Sampling Edge to Data Input Invalid 1.6 1.6 ns

Switching Characteristics

tDSOE SPI_SS Assertion to Data Out Active 0 18.8 0 14 ns

tDSDHI SPI_SS Deassertion to Data High Impedance 0 16.3 0 12.5 ns

tDDSPID SPI_CLK Edge to Data Out Valid (Data Out 
Delay)

18.8 14 ns

tHDSPID SPI_CLK Edge to Data Out Invalid (Data Out 
Hold)

1.5 1.5 ns

1 This specification indicates the minimum instantaneous width or period that can be tolerated due to duty cycle variation or jitter on the external SPI_CLK. For the external 
SPI_CLK ideal maximum frequency see the fSPICLKTEXT specification in the Clock Related Operating Conditions table on Page 53.
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10/100 Ethernet MAC Controller Timing

Table 64 through Table 66 and Figure 55 through Figure 57 
describe the 10/100 Ethernet MAC Controller operations. 

Table 64. 10/100 Ethernet MAC Controller Timing: RMII Receive Signal 

Parameter1

VDD_EXT

1.8 V/3.3 V Nominal

Min Max Unit

Timing Requirements

tREFCLKF ETHx_REFCLK Frequency (fSCLK0 = SCLK0 Frequency) None 50 + 1% MHz

tREFCLKW ETHx_REFCLK Width (tREFCLK = ETHx_REFCLK Period) tREFCLK × 35% tREFCLK × 65% ns

tREFCLKIS Rx Input Valid to RMII ETHx_REFCLK Rising Edge (Data In Setup) 4 ns

tREFCLKIH RMII ETHx_REFCLK Rising Edge to Rx Input Invalid (Data In Hold) 2.2 ns
1 RMII inputs synchronous to RMII REF_CLK are ERxD1–0, RMII CRS_DV, and ERxER.

Figure 55. 10/100 Ethernet MAC Controller Timing: RMII Receive Signal

Table 65. 10/100 Ethernet MAC Controller Timing: RMII Transmit Signal 

Parameter1

VDD_EXT

1.8 V/3.3 V Nominal

Min Max Unit

Switching Characteristics

tREFCLKOV RMII ETHx_REFCLK Rising Edge to Transmit Output Valid (Data Out Valid) 14 ns

tREFCLKOH RMII ETHx_REFCLK Rising Edge to Transmit Output Invalid (Data Out Hold) 2 ns
1 RMII outputs synchronous to RMII REF_CLK are ETxD1–0.

Figure 56. 10/100 Ethernet MAC Controller Timing: RMII Transmit Signal
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JTAG Test And Emulation Port Timing

Table 67 and Figure 58 describe JTAG port operations. 

Table 67. JTAG Port Timing

Parameter

VDD_EXT

1.8 V Nominal
VDD_EXT

3.3 V Nominal

Min Max Min Max Unit

Timing Requirements

tTCK JTG_TCK Period 20 20 ns

tSTAP JTG_TDI, JTG_TMS Setup Before JTG_TCK High 4 4 ns

tHTAP JTG_TDI, JTG_TMS Hold After JTG_TCK High 4 4 ns

tSSYS System Inputs Setup Before JTG_TCK High1 12 12 ns

tHSYS System Inputs Hold After JTG_TCK High1 5 5 ns

tTRSTW JTG_TRST Pulse Width (measured in JTG_TCK cycles)2 4 4 TCK

Switching Characteristics

tDTDO JTG_TDO Delay from JTG_TCK Low 18 13.5 ns

tDSYS System Outputs Delay After JTG_TCK Low3 22 17 ns
1 System Inputs  = DMC0_DQ00–15, DMC0_LDQS, DMC0_LDQS, DMC0_UDQS, DMC0_UDQS, PA_15–0, PB_15–0, PC_15–0, PD_15–0, PE_15–0, PF_15–0, PG_15–0, 

SMC0_ARDY_NORWT, SMC0_BR, SMC0_D15–0, SYS_BMODE0–2, SYS_HWRST, SYS_FAULT, SYS_FAULT, SYS_NMI_RESOUT, SYS_PWRGD, TWI0_SCL, TWI0_
SDA, TWI1_SCL, TWI1_SDA.

2 50 MHz Maximum.
3 System Outputs = DMC0_A00–13, DMC0_BA0–2, DMC0_CAS, DMC0_CK, DMC0_CK, DMC0_CKE, DMC0_CS0, DMC0_DQ00–15, DMC0_LDM, DMC0_LDQS, 

DMC0_LDQS, DMC0_ODT, DMC0_RAS, DMC0_UDM, DMC0_UDQS, DMC0_UDQS, DMC0_WE, JTG_EMU, PA_15–0, PB_15–0, PC_15–0, PD_15–0, PE_15–0, PF_
15–0, PG_15–0, SMC0_AMS0, SMC0_AOE_NORDV, SMC0_ARE, SMC0_AWE, SMC0_A01, SMC0_A02, SMC0_D15–0, SYS_CLKOUT, SYS_FAULT, SYS_FAULT, 
SYS_NMI_RESOUT.

Figure 58. JTAG Port Timing
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ADSP-BF60x 349-BALL CSP_BGA BALL ASSIGNMENTS
The 349-Ball CSP_BGA Ball Assignment (Numerical by Ball 
Number) table lists the CSP_BGA package by ball number for 
the ADSP-BF609. 

The 349-Ball CSP_BGA Ball Assignment (Alphabetical by Pin 
Name) table lists the CSP_BGA package by signal.

349-BALL CSP_BGA BALL ASSIGNMENT (NUMERICAL BY BALL NUMBER)

Ball No. Pin Name
A01 GND
A02 USB0_DM
A03 USB0_DP
A04 PB_10
A05 PB_07
A06 PA_14
A07 PA_12
A08 PA_10
A09 PA_08
A10 PA_06
A11 PA_04
A12 PA_02
A13 PA_00
A14 SMC0_A01
A15 SMC0_D00
A16 SMC0_AMS0
A17 SMC0_D03
A18 SMC0_D04
A19 SMC0_D07
A20 SMC0_D10
A21 SMC0_AWE
A22 GND
B01 USB0_VBUS
B02 GND
B03 USB0_ID
B04 PB_11
B05 PB_08
B06 PA_15
B07 PA_13
B08 PA_11
B09 PA_09
B10 PA_07
B11 PA_05
B12 PA_03
B13 PA_01
B14 SMC0_A02
B15 SMC0_D01
B16 SMC0_D15
B17 SMC0_D09
B18 SMC0_D02
B19 SMC0_D13
B20 SMC0_D05

B21 GND
B22 SMC0_AOE_NORDV
C01 USB0_CLKIN
C02 USB0_VBC
C03 GND
C04 PB_12
C05 PB_09
C06 PB_06
C07 PB_05
C08 PB_04
C09 PB_03
C10 PB_02
C11 PB_01
C12 PB_00
C13 SMC0_BR
C14 SMC0_D06
C15 SMC0_D12
C16 SMC0_ARE
C17 SMC0_D08
C18 SMC0_D11
C19 SMC0_D14
C20 GND
C21 TWI1_SCL
C22 TWI0_SCL
D01 JTG_TDI
D02 JTG_TDO
D03 JTG_TCK
D11 VDD_EXT

D12 GND
D20 SMC0_ARDY_NORWT
D21 TWI1_SDA
D22 TWI0_SDA
E01 JTG_TRST
E02 JTG_EMU
E03 JTG_TMS
E05 VDD_USB

E20 DMC0_CAS
E21 DMC0_DQ10
E22 DMC0_DQ13
F01 SYS_FAULT
F02 SYS_FAULT
F03 SYS_NMI_RESOUT

Ball No. Pin Name
F06 VDD_EXT

F07 VDD_INT

F08 VDD_INT

F09 VDD_INT

F10 VDD_INT

F11 VDD_EXT

F12 VDD_EXT

F13 VDD_INT

F14 VDD_INT

F15 VDD_INT

F16 VDD_INT

F17 VDD_DMC

F20 DMC0_CS0
F21 DMC0_DQ15
F22 DMC0_DQ08
G01 GND
G02 SYS_HWRST
G03 SYS_BMODE2
G06 VDD_EXT

G07 VDD_EXT

G08 VDD_INT

G09 VDD_INT

G10 VDD_EXT

G11 VDD_EXT

G12 VDD_EXT

G13 VDD_EXT

G14 VDD_INT

G15 VDD_INT

G16 VDD_DMC

G17 VDD_DMC

G20 DMC0_UDM
G21 DMC0_UDQS
G22 DMC0_UDQS
H01 SYS_CLKIN
H02 SYS_XTAL
H03 SYS_BMODE1
H06 VDD_EXT

H07 VDD_EXT

H16 VDD_DMC

H17 VDD_DMC

H20 DMC0_RAS
H21 DMC0_DQ09

Ball No. Pin Name
H22 DMC0_DQ14
J01 GND
J02 SYS_PWRGD
J03 SYS_BMODE0
J06 VDD_EXT

J09 GND
J10 GND
J11 GND
J12 GND
J13 GND
J14 GND
J17 VDD_DMC

J20 DMC0_ODT
J21 DMC0_DQ12
J22 DMC0_DQ11
K01 PC_00
K02 SYS_EXTWAKE
K03 PB_13
K06 VDD_EXT

K08 GND
K09 GND
K10 GND
K11 GND
K12 GND
K13 GND
K14 GND
K15 GND
K17 VDD_DMC

K20 DMC0_LDM
K21 DMC0_LDQS
K22 DMC0_LDQS
L01 PC_02
L02 PC_01
L03 PB_14
L04 VDD_EXT

L06 VDD_EXT

L08 GND
L09 GND
L10 GND
L11 GND
L12 GND
L13 GND

Ball No. Pin Name
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