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o A similar buffer that interrupts on fractional buffers (for
example, 1/2, 1/4).

o 1D DMA—uses a set of identical ping-pong buffers defined
by a linked ring of two-word descriptor sets, each contain-
ing a link pointer and an address.

o 1D DMA—uses a linked list of 4 word descriptor sets con-
taining a link pointer, an address, a length, and a
configuration.

« 2D DMA—uses an array of one-word descriptor sets, spec-
ifying only the base DMA address.

o 2D DMA—uses a linked list of multi-word descriptor sets,
specifying everything.

Event Handling

The processor provides event handling that supports both nest-
ing and prioritization. Nesting allows multiple event service
routines to be active simultaneously. Prioritization ensures that
servicing of a higher-priority event takes precedence over ser-
vicing of a lower-priority event. The processor provides support
for five different types of events:

« Emulation—An emulation event causes the processor to
enter emulation mode, allowing command and control of
the processor through the JTAG interface.

 Reset—This event resets the processor.

o Nonmaskable interrupt (NMI)—The NMI event can be
generated either by the software watchdog timer, by the
NMI input signal to the processor, or by software. The
NMI event is frequently used as a power-down indicator to
initiate an orderly shutdown of the system.

o Exceptions—Events that occur synchronously to program
flow (in other words, the exception is taken before the
instruction is allowed to complete). Conditions such as
data alignment violations and undefined instructions cause
exceptions.

o Interrupts —Events that occur asynchronously to program
flow. They are caused by input signals, timers, and other
peripherals, as well as by an explicit software instruction.

System Event Controller (SEC)

The SEC manages the enabling, prioritization, and routing of
events from each system interrupt or fault source. Additionally,
it provides notification and identification of the highest priority
active system interrupt request to the core and routes system
fault sources to its integrated fault management unit. The SEC
triggers core general-purpose interrupt IVG11. It is recom-
mended that IVG11 be set to allow self-nesting. The four lower
priority interrupts (IVG15-12) may be used for software
interrupts.
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Trigger Routing Unit (TRU)

The TRU provides system-level sequence control without core
intervention. The TRU maps trigger masters (generators of trig-
gers) to trigger slaves (receivers of triggers). Slave endpoints can
be configured to respond to triggers in various ways. Common
applications enabled by the TRU include:

« Automatically triggering the start of a DMA sequence after
a sequence from another DMA channel completes

« Software triggering

« Synchronization of concurrent activities

General-Purpose 1/0 (GPIO)

Each general-purpose port pin can be individually controlled by
manipulation of the port control, status, and interrupt registers:

+ GPIO direction control register—Specifies the direction of
each individual GPIO pin as input or output.

+ GPIO control and status registers—A write one to modify
mechanism allows any combination of individual GPIO
pins to be modified in a single instruction, without affect-
ing the level of any other GPIO pins.

« GPIO interrupt mask registers—Allow each individual
GPIO pin to function as an interrupt to the processor.
GPIO pins defined as inputs can be configured to generate
hardware interrupts, while output pins can be triggered by
software interrupts.

 GPIO interrupt sensitivity registers—Specify whether indi-
vidual pins are level- or edge-sensitive and specify—if
edge-sensitive—whether just the rising edge or both the ris-
ing and falling edges of the signal are significant.

Pin Interrupts

Every port pin on the processor can request interrupts in either
an edge-sensitive or a level-sensitive manner with programma-
ble polarity. Interrupt functionality is decoupled from GPIO
operation. Three system-level interrupt channels (PINTO0-3) are
reserved for this purpose. Each of these interrupt channels can
manage up to 32 interrupt pins. The assignment from pin to
interrupt is not performed on a pin-by-pin basis. Rather, groups
of eight pins (half ports) can be flexibly assigned to interrupt
channels.

Every pin interrupt channel features a special set of 32-bit mem-
ory-mapped registers that enable half-port assignment and
interrupt management. This includes masking, identification,
and clearing of requests. These registers also enable access to the
respective pin states and use of the interrupt latches, regardless
of whether the interrupt is masked or not. Most control registers
feature multiple MMR address entries to write-one-to-set or
write-one-to-clear them individually.

Pin Multiplexing

The processor supports a flexible multiplexing scheme that mul-
tiplexes the GPIO pins with various peripherals. A maximum of
4 peripherals plus GPIO functionality is shared by each GPIO

pin. All GPIO pins have a bypass path feature—that is, when the
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Serial Peripheral Interface (SPI) Ports

The processors have three industry-standard SPI-compatible
ports that allow it to communicate with multiple SPI-compati-
ble devices.

The baseline SPI peripheral is a synchronous, four-wire inter-
face consisting of two data pins, one device select pin, and a
gated clock pin. The two data pins allow full-duplex operation
to other SPI-compatible devices. An additional two (optional)
data pins are provided to support quad SPI operation. Enhanced
modes of operation such as flow control, fast mode, and dual
I/0 mode (DIOM) are also supported. In addition, a direct
memory access (DMA) mode allows for transferring several
words with minimal CPU interaction.

With a range of configurable options, the SPI ports provide a
glueless hardware interface with other SPI-compatible devices
in master mode, slave mode, and multimaster environments.
The SPI peripheral includes programmable baud rates, clock
phase, and clock polarity. The peripheral can operate in a multi-
master environment by interfacing with several other devices,
acting as either a master device or a slave device. In a multimas-
ter environment, the SPI peripheral uses open-drain outputs to
avoid data bus contention. The flow control features enable slow
slave devices to interface with fast master devices by providing
an SPI Ready pin which flexibly controls the transfers.

The SPI port’s baud rate and clock phase/polarities are pro-
grammable, and it has integrated DMA channels for both
transmit and receive data streams.

SPI Host Port (SPIHP)

The processor includes one SPI host port which may be used in
conjunction with any available SPI port to enhance its SPI slave
mode capabilities. The SPTHP allows a SPI host device access to
memory-mapped resources of the processor through a SPI
SRAM/FLASH style protocol. The following features are
included:

« Direct read/write of memory and memory-mapped
registers

o Support for pre-fetch for faster reads

o Support for SPI controllers that implement hardware-
based SPI memory protocol

o Error capture and reporting for protocol errors, bus errors,
and over/underflow

UART Ports

The processor provides two full-duplex universal asynchronous
receiver/transmitter (UART) ports, which are fully compatible
with PC-standard UARTSs. Each UART port provides a simpli-
fied UART interface to other peripherals or hosts, supporting
full-duplex, DMA-supported, asynchronous transfers of serial
data. A UART port includes support for five to eight data bits,
and none, even, or odd parity. Optionally, an additional address
bit can be transferred to interrupt only addressed nodes in
multi-drop bus (MDB) systems. A frame is terminated by a con-
figurable number of stop bits.
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The UART ports support automatic hardware flow control
through the clear to send (CTS) input and request to send (RTS)
output with programmable assertion FIFO levels.

To help support the local interconnect network (LIN) protocols,
a special command causes the transmitter to queue a break
command of programmable bit length into the transmit buffer.
Similarly, the number of stop bits can be extended by a pro-
grammable inter-frame space.

The capabilities of the UART' are further extended with sup-
port for the Infrared Data Association (IrDA®) serial infrared
physical layer link specification (SIR) protocol.

2-Wire Controller Interface (TWI)

The processor includes a 2-wire interface (TWI) module for
providing a simple exchange method of control data between
multiple devices. The TWI module is compatible with the
widely used I°C bus standard. The TWI module offers the
capabilities of simultaneous master and slave operation and
support for both 7-bit addressing and multimedia data arbitra-
tion. The TWI interface utilizes two pins for transferring clock
(TWI_SCL) and data (TWI_SDA) and supports the protocol at
speeds up to 400k bits/sec. The TWT interface pins are compati-
ble with 5 V logic levels.

Additionally, the TWI module is fully compatible with serial
camera control bus (SCCB) functionality for easier control of
various CMOS camera sensor devices.

Mobile Storage Interface (MSI)

The mobile storage interface (MSI) controller acts as the host
interface for multimedia cards (MMC), secure digital memory
cards (SD), and secure digital input/output cards (SDIO). The
following list describes the main features of the MSI controller:

« Support for a single MMC, SD memory, and SDIO card
o Support for 1-bit and 4-bit SD modes

« Support for 1-bit, 4-bit, and 8-bit MMC modes

o Support for eMMC 4.5 embedded NAND flash devices
« Support for power management and clock control

« An eleven-signal external interface with clock, command,
optional interrupt, and up to eight data lines

« Card interface clock generation from SCLKO or SCLK1

« SDIO interrupt and read wait features

Controller Area Network (CAN)

A CAN controller implements 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 communicate reliably over a network. This is
because the protocol incorporates CRC checking, message error
tracking, and fault node confinement.
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Table 7. ADSP-BF70x 184-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name Description Port Pin Name
DMCO0_DQ07 DMCO Data 7 Not Muxed DMCO0_DQO07
DMCO0_DQo08 DMCO Data 8 Not Muxed DMCO0_DQo08
DMCO0_DQ09 DMCO Data 9 Not Muxed DMCO0_DQ09
DMCO0_DQ10 DMCO0 Data 10 Not Muxed DMCO0_DQ10
DMCO0_DQ11 DMCO Data 11 Not Muxed DMCO0_DQ11
DMCO0_DQ12 DMCO Data 12 Not Muxed DMCO0_DQ12
DMCO0_DQ13 DMCO Data 13 Not Muxed DMC0_DQ13
DMCO0_DQ14 DMCO0 Data 14 Not Muxed DMCO0_DQ14
DMCO0_DQ15 DMCO Data 15 Not Muxed DMCO0_DQ15
DMCO_LDM DMCO Data Mask for Lower Byte Not Muxed DMCO_LDM
DMCO_LDQS DMCO Data Strobe for Lower Byte Not Muxed DMCO_LDQS
DMCO_LDQS DMCO Data Strobe for Lower Byte (complement) Not Muxed DMCO0_LDQS
DMCO0_ODT DMCO On-die termination Not Muxed DMCO0_ODT
DMCO_RAS DMCO Row Address Strobe Not Muxed DMCO_RAS
DMCO0_UDM DMCO Data Mask for Upper Byte Not Muxed DMCO0_UDM
DMCO0_UDQS DMCO Data Strobe for Upper Byte Not Muxed DMCO0_UDQS
DMCO0_UDQS DMCO Data Strobe for Upper Byte (complement) Not Muxed DMC0_UDQS
DMCO_VREF DMCO Voltage Reference Not Muxed DMCO_VREF
DMCO_WE DMCO Write Enable Not Muxed DMCO_WE
GND Ground Not Muxed GND
GND_HADC Ground HADC Not Muxed GND_HADC
HADCO_VINO HADCO Analog Input at channel 0 Not Muxed HADCO_VINO
HADCO_VIN1 HADCO Analog Input at channel 1 Not Muxed HADCO_VIN1
HADCO_VIN2 HADCO Analog Input at channel 2 Not Muxed HADCO_VIN2
HADCO_VIN3 HADCO Analog Input at channel 3 Not Muxed HADCO_VIN3
HADCO_VREFN HADCO Ground Reference for ADC Not Muxed HADCO_VREFN
HADCO_VREFP HADCO External Reference for ADC Not Muxed HADCO_VREFP
JTG_SWCLK TAPCO Serial Wire Clock Not Muxed JTG_TCK_SWCLK
JTG_SWDIO TAPCO Serial Wire DIO Not Muxed JTG_TMS_SWDIO
JTG_SWO TAPCO Serial Wire Out Not Muxed JTG_TDO_SWO
JTG_TCK TAPCO JTAG Clock Not Muxed JTG_TCK_SWCLK
JTG_TDI TAPCO JTAG Serial Data In Not Muxed JTG_TDI
JTG_TDO TAPCO JTAG Serial Data Out Not Muxed JTG_TDO_SWO
JTG_TMS TAPCO JTAG Mode Select Not Muxed JTG_TMS_SWDIO
JTG_TRST TAPCO JTAG Reset Not Muxed JTG_TRST
MSI0_CD MSIO Card Detect A PA_08
MSIO_CLK MSIO Clock C PC_09
MSIO_CMD MSI0 Command C PC_05
MSIO_DO MSIO Data O C PC_08
MSIO_D1 MSIO Data 1 C PC_04
MSI0_D2 MSIO Data 2 C PC_07
MSI0_D3 MSIO Data 3 C PC_06
MSI0_D4 MSIO Data 4 C PC_10
MSIO_D5 MSIO Data 5 C PC_11
MSI0_D6 MSIO Data 6 C PC_12
MSI0o_D7 MSIO Data 7 C PC_13
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Table 7. ADSP-BF70x 184-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name Description Port Pin Name
SMCO_ARE SMCO Read Enable A PA_13
SMCO_AWE SMCO Write Enable A PA_14
SMCO0_DO00 SMCO Data 0 B PB_07
SMCO0_DO01 SMCO Data 1 B PB_06
SMCO0_D02 SMCO Data 2 B PB_05
SMCO0_D03 SMCO Data 3 B PB_04
SMCO0_D04 SMCO Data 4 B PB_03
SMCO0_DO05 SMCO Data 5 B PB_02
SMCO0_DO06 SMCO Data 6 B PB_01
SMCO0_D07 SMCO Data 7 B PB_00
SMCO0_D08 SMCO Data 8 B PB_08
SMCO0_D09 SMCO Data 9 B PB_09
SMCO0_D10 SMCO Data 10 B PB_10
SMCO0_D11 SMCO Data 11 B PB_11
SMCO0_D12 SMCO Data 12 B PB_12
SMCO0_D13 SMCO Data 13 B PB_13
SMCO0_D14 SMCO Data 14 B PB_14
SMCO0_D15 SMCO Data 15 B PB_15
SPI0_CLK SPI0 Clock B PB_00
SPI0_CLK SPI0 Clock C PC_04
SPI0_D2 SPI0 Data 2 B PB_03
SPI0_D2 SPI0 Data 2 C PC_08
SPI0_D3 SPI0 Data 3 B PB_07
SPI0_D3 SPIO Data 3 C PC_09
SPI0_MISO SPI0 Master In, Slave Out B PB_01
SPI0O_MISO SPI0 Master In, Slave Out C PC_06
SPI0_MOSI SPI10 Master Out, Slave In B PB_02
SPI0_MOSI SPI0 Master Out, Slave In C PC_07
SPIO_RDY SPI0 Ready A PA_06
SPIO_SELT SPI0 Slave Select Output 1 A PA_05
SPIO_SEL2 SPI0 Slave Select Output 2 A PA_06
SPIO_SEL3 SPI0 Slave Select Output 3 C PC_11
SPIO_SEL4 SPI0 Slave Select Output 4 B PB_04
SPI0_SEL5 SPI0 Slave Select Output 5 B PB_05
SPI0_SEL6 SPI0 Slave Select Output 6 B PB_06
SPI0_SS SPI0 Slave Select Input A PA_05
SPI1_CLK SPI1 Clock A PA_00
SPI1_MISO SPI1 Master In, Slave Out A PA_01
SPI1_MOSI SPI1 Master Out, Slave In A PA_02
SPI1_RDY SPI1 Ready A PA_03
SPIT_SELT SPI1 Slave Select Output 1 A PA_04
SPIT_SEL2 SPI1 Slave Select Output 2 A PA_03
SPIT_SEL3 SPI1 Slave Select Output 3 C PC_10
SPI1_SEL4 SPI1 Slave Select Output 4 A PA_14
SPI1_SS SPI1 Slave Select Input A PA_04
SPI12_CLK SPI2 Clock B PB_10
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Table 10. Signal Multiplexing for Port C

Multiplexed Multiplexed Multiplexed Multiplexed Multiplexed
Signal Name Function 0 Function 1 Function 2 Function 3 Function Input Tap
PC_00 UART1_TX SPTO_AD1 PPIO_D15
PC_01 UART1_RX SPTO_BD1 PPIO_D14 SMCO_A09 TMO_ACI4
PC_02 UARTO_RTS CANO_RX PPIO_D13 SMCO_A10 TMO_ACI5/SYS_

WAKE3

PC_03 UARTO_CTS CANO_TX PPIO_D12 SMCO_A11 TMO_ACIO
PC_04 SPTO_BCLK SPI0_CLK MSIO_D1 SMCO_A12 TMO_ACLKO
PC_05 SPTO_AFS TMO_TMR3 MSIO_CMD
PC_06 SPTO_BDO SPI0_MISO MSI0_D3
PC_07 SPTO_BFS SPI0_MOSI MSI0_D2 TMO_ACI2
PC_08 SPTO_ADO SPI0_D2 MSI0_DO
PC_09 SPTO_ACLK SPI0_D3 MSI0_CLK TMO_ACLK2
PC_10 SPT1_BCLK MSI0_D4 SPIT_SEL3 TMO_ACLK1
PC_11 SPT1_BFS MSI0_D5 SPIO_SEL3
PC_12 SPT1_BDO MSI0_Dé6
PC_13 SPT1_BD1 MsSlo_D7
PC_14 SPT1_BTDV MSIO_INT
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GPI0 MULTIPLEXING FOR 12 mm x 12 mm 88-LEAD LFCSP (QFN)

Table 12 through Table 14 identify the pin functions that are

multiplexed on the general-purpose I/O pins of the
12 mm x 12 mm 88-Lead LFCSP (QFN) package.

Table 12. Signal Multiplexing for Port A

Multiplexed Multiplexed Multiplexed Multiplexed Multiplexed
Signal Name Function 0 Function 1 Function 2 Function 3 Function Input Tap
PA_00 SPI1_CLK TRACEO_DO7 SMCO_ABEO
PA_01 SPI1_MISO TRACEO_D06 SMCO_ABET
PA_02 SPI1_MOSI TRACEO_DO5 SMCO_AMST
PA_03 SPIT_SEL2 SPI1_RDY SMCO_ARDY
PA_04 SPIT_SELT TMO_TMR? SPI2_RDY SMCO_A08 SPIT_SS
PA_05 TMO_TMRO SPI0_SELT SMCO_A07 SPI0_SS
PA_06 TMO_TMR1 SPI0_SEL2 SPI0_RDY SMCO_A06
PA_07 TMO_TMR2 SPT1_BTDV SPT1_ATDV SMCO_AO05 CNTO_DG
PA_08 PPIO_D11 MSIO_CD SPT1_ACLK SMCO_A01
PA_09 PPIO_D10 TMO_TMR4 SPT1_AFS SMCO_A02
PA_10 PPI0_D09 TMO_TMRS5 SPT1_ADO SMCO_AO03
PA_11 PPI0O_DO8 TMO_TMR6 SPT1_AD1 SMCO_A04
PA_12 PPIO_FS1 CAN1_RX SPTO_AFS SMCO_AOE TMO_ACI6/SYS_
WAKE4
PA_13 PPIO_FS2 CAN1_TX SPTO_ACLK SMCO_ARE CNTO_ZM
PA_14 PPIO_CLK SPIT_SEL4 SPTO_ADO SMCO_AWE TMO_ACLK5
PA_15 PPIO_FS3 SPTO_ATDV SPTO_BTDV SMCO_AMSO CNTO_UD
Table 13. Signal Multiplexing for Port B
Multiplexed Multiplexed Multiplexed Multiplexed Multiplexed
Signal Name Function 0 Function 1 Function 2 Function 3 Function Input Tap
PB_00 PPI0O_DO7 SPT1_BCLK SPIO_CLK SMCO0_D07 TMO_ACLK3
PB_01 PPIO_DO06 SPT1_BFS SPIO_MISO SMCO0_D06 TMO_ACI1
PB_02 PPI0_DO5 SPT1_BDO SPI0_MOSI SMCO0_DO05
PB_03 PPI0O_DO04 SPT1_BD1 SPI0_D2 SMCO0_D04
PB_04 PPI0_DO03 SPTO_BCLK SPIO_SEL4 SMC0_DO03 TMO_ACLK6
PB_05 PPI0_DO02 SPTO_BDO SPI0_SEL5 SMC0_D02
PB_06 PPI0_DO1 SPTO_BFS SPI0_SEL6 SMC0_DO01 TMO_CLK
PB_07 PPI0_DO0O SPTO_BD1 SPI0_D3 SMCO0_D00 SYS_WAKEO
PB_08 UARTO_TX PPIO_D16 SPI2_SEL2 SMC0_DO08 SYS_WAKE1
PB_09 UARTO_RX PPIO_D17 SPI2_SEL3 SMC0_DO09 TMO_ACI3
PB_10 SPI2_CLK TRACEO_CLK SMC0_D10 TMO_ACLK4
PB_11 SPI2_MISO TRACEO_DO4 SMCO0_D11
PB_12 SPI2_MOSI TRACEO_DO3 SMC0_D12 SYS_WAKE2
PB_13 SPI2_D2 UART1_RTS TRACEO_DO02 SMC0_D13
PB_14 SPI2_D3 UART1_CTS TRACEO_DO1 SMCO0_D14
PB_15 SPI2_SELT TRACEO_D00O SMCO0_D15 SPI2_SS
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ADSP-BF70x DESIGNER QUICK REFERENCE

Table 15 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 and (where applica-
ble) the GPIO multiplexed pin function for every pin.

« Pin Type: The 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 (input/output), a (analog), s
(supply), and g (ground).

o Driver Type: The Driver Type column in the table identi-
fies the driver type used by the pin. The driver types are
defined in the output drive currents section of this data
sheet.

o Internal Termination: The Int Term 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), or pd (pull-down).

o Reset Termination: The Reset Term 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), or pd (pull-down).

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

o Hibernate Termination: The Hiber Term 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), or pd (pull-down).

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

Table 15. ADSP-BF70x Designer Quick Reference

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

o 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.

If an external pull-up or pull-down resistor is required for any
signal, 100 kQ is the maximum value that can be used unless
otherwise noted.

Note that for Port A, Port B, and Port C (PA_00 to PC_14),
when SYS_HWRST is low, these pads are three-state. After
SYS_HWRST is released, but before code execution begins,
these pins are internally pulled up. Subsequently, the state
depends on the input enable and output enable which are
controlled by software.

Software control of internal pull-ups works according to the
following settings in the PADS_PCFGO register. When
PADS_PCFGO = 0: For PA_15:PA_00, PB_15:PB_00, and
PC_14:PC_00, the internal pull-up is enabled when both the
input enable and output enable of a particular pin are
deasserted. When PADS_PCFGO = 1: For PA_15:PA_00,
PB_15:PB_00, and PC_14:PC_00, the internal pull-up is
enabled as long as the output enable of a particular pin is
deasserted.

There are some exceptions to this scheme:

« Internal pull-ups are always disabled if MSI mode is
selected for that signal.

« The following signals enabled the internal pull-down when
the output enable is de-asserted: SMCO0_AMS|1:0],
SMCO_ARE, SMC0_AWE, SMC0_AOE, SMC0_ARDY,
SPIO_SEL[6:1], SPI1_SEL[4:1], and SPI2_SEL[3:1].

Driver |Int Reset |Reset |Hiber |Hiber |Power Description

Signal Name | Type Type Term |[Term |Drive |Term |Drive |Domain and Notes

DMCO_A00 1/0 B none none none none none VDD_DMC | Desc: DMCO Address 0
Notes: No notes.

DMCO0_AO01 1/0 B none none none none none VDD_DMC | Desc: DMCO Address 1
Notes: No notes.

DMCO_A02 1/0 B none none none none none VDD_DMC | Desc: DMCO Address 2
Notes: No notes.

DMCO_AO03 1/0 B none none none none none VDD_DMC | Desc: DMCO Address 3
Notes: No notes.

DMCO_A04 1/0 B none none none none none VDD_DMC | Desc: DMCO Address 4
Notes: No notes.

DMCO_A05 1/0 B none none none none none VDD_DMC | Desc: DMCO Address 5
Notes: No notes.
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Table 15. ADSP-BF70x Designer Quick Reference (Continued)

Driver |Int Reset |Reset |Hiber |Hiber |Power Description

Signal Name | Type Type Term |[Term |Drive |Term |Drive |Domain and Notes

VDD_OTP S na none none none none none na Desc: VDD for OTP
Notes: Must be powered.

VDD_RTC s na none none none none none na Desc: VDD for RTC
Notes: If RTC 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.
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Asynchronous Flash Read

Table 33 and Figure 12 show asynchronous flash memory read timing, related to the static memory controller (SMC).

Table 33. Asynchronous Flash Read

Vop_exr
1.8 V/3.3V Nominal

Parameter Min Max Unit
Switching Characteristics

tamsapy SMCO_Ax (Address)/SMCO_AMSx Assertion Before SMCO_NORDV | PREST X tsciio — 2 ns

Low'

twaov SMCO_NORDV Active Low Width? RST X tsciyo — 2 ns
tDADVARE SMCO_ARE Low Delay From SMCO_NORDV High? PREAT X tscixo — 2 ns
thare Output* Hold After SMCO_ARE High® RHT X tscixo - 2 ns
tware SMCO_ARE Active Low Width’ RAT X tsciio - 2 ns

I PREST value set using the SMC_BXETIM.PREST bits.
2RST value set using the SMC_BxTIM.RST bits.

3PREAT value set using the SMC_BXETIM.PREAT bits.
“Output signals are SMCO_Ax, SMCO_AMS, SMCO_AOE.
> RHT value set using the SMC_BxTIM.RHT bits.
$SMCO_BxCTL.ARDYEN bit = 0.

’RAT value set using the SMC_BxTIM.RAT bits.

SMCO0_Ax
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(NOR_CE)

tamsabv twapv
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tware thare
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Figure 12. Asynchronous Flash Read
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Asynchronous Flash Write

Table 37 and Figure 16 show asynchronous flash memory write timing, related to the static memory controller (SMC).

Table 37. Asynchronous Flash Write

Vop_exr
1.8V/3.3V Nominal
Parameter Min Max Unit
Switching Characteristics
tamsabv SMCO_Ax/SMCO_AMSx Assertion Before ADV Low' PREST X tsciko — 2 ns
toADVAWE SMCO_AWE Low Delay From ADV ngh2 PREAT x tsciko — 4 ns
twaov NR_ADV Active Low Width? WST X tscixo — 2 ns
thawe Output4 Hold After SMCO_AWE nghs WHT x tsciko ns
twawe SMCO_AWE Active Low Width’ WAT X tociio — 2 ns
! PREST value set using the SMC_BXETIM.PREST bits.
?PREAT value set using the SMC_BxETIM.PREAT bits.
*WST value set using the SMC_BxTIM.WST bits.
4 Output signals are DATA, SMC0_Ax, SMCO0_AMSx, SMCO_ABEx.
*WHT value set using the SMC_BxTIM.WHT bits.
¢SMC_BxCTL.ARDYEN bit = 0.
7WAT value set using the SMC_BxTIM.WAT bits.
NOR_A x-1 )
(SMCO_Ax)
NR_CE
(SMCO0_AMSX)
tamsabv >l »| twapv
NR_ADV
(SMCO_AOE) \
¢ twawe thawe
DADVAWE >
NR_WE
(SMCO_AWE)
NR_DQ 15-0
(SMCO_Dx)

Figure 16. Asynchronous Flash Write

All Accesses

Table 38 describes timing that applies to all memory accesses, related to the static memory controller (SMC).

Table 38. All Accesses

VDD?EXT vDDfEXT
1.8V Nominal 3.3V Nominal
Parameter Min Max Min Max Unit
Switching Characteristic
trurn SMCO_AMSx Inactive Width (IT+TT) X teciko - 2 (IT+TT) X teciko - 2 ns
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Mobile DDR SDRAM Read Cycle Timing
Table 43 and Figure 21 show mobile DDR SDRAM read cycle timing, related to the dynamic memory controller (DMC).

Table 43. Mobile DDR SDRAM Read Cycle Timing, Vpp pyc Nominal 1.8 V

200 MHz

Parameter Min Max Unit
Timing Requirements

ton DMCO_DQ, DMCO0_DQS Output Hold Time From DMCO_DQS 1.5 ns
tbasq DMCO0_DQS-DMCO0_DQ Skew for DMCO_DQS and Associated 0.7 ns

DMCO0_DQ Signals

treRe Read Preamble 0.9 1.1 tek
trpst Read Postamble 04 0.6 tek

DMCO0_CK m

tRPRE—> tRpST—>
DMCo0_DQs
e— taH
DMCO0_DQS % Dn Dn+1 X Dn+2 X Dn+3 X
(DATA)
tbasa+-

Figure 21. Mobile DDR SDRAM Controller Input AC Timing
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Mobile DDR SDRAM Write Cycle Timing
Table 44 and Figure 22 show mobile DDR SDRAM write cycle timing, related to the dynamic memory controller (DMC).

Table 44. Mobile DDR SDRAM Write Cycle Timing, Vpp pyc Nominal 1.8 V

200 MHz

Parameter Min Max Unit
Switching Characteristics

tpass' DMCO_DQS Latching Rising Transitions to Associated Clock Edges 0.75 1.25 ek
tos Last Data Valid to DMCO_DQS Delay (Slew > 1 V/ns) 0.48 ns
toy DMCO0_DAQS to First Data Invalid Delay (Slew > 1 V/ns) 0.48 ns
toss DMCO0_DQS Falling Edge to Clock Setup Time 0.2 tek
tosH DMCO_DQS Falling Edge Hold Time From DMCO0_CK 0.2 tek
toasH DMCO0_DQS Input High Pulse Width 04 tek
toast DMCO0_DQS Input Low Pulse Width 0.4 tek
twere Write Preamble 0.25 tek
twpsT Write Postamble 0.4 tek
tow Address and Control Output Pulse Width 23 ns
topw DMCO0_DQ and DMCO_DM Output Pulse Width 1.8 ns

! Write command to first DMC0_DQS delay = WL X tcg + tpgss-

DMCO0_CK

DMCO0_DQS0-1

DMCO_DQO-15/ Dn Dn+1 Dn+2 Dn+3 X
DMCO_DQMO-1
~<— tpipw —

CONTROL Write CMD
NOTE: CONTROL = DMC0_CS0, DMCO_CKE, DMCO_RAS, DMCO_CAS, AND DMCO_WE.
— ADDRESS = DMCO_A00-13, AND DMCO_BA0-1.
tipw

Figure 22. Mobile DDR SDRAM Controller Output AC Timing
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Debug Interface (JTAG Emulation Port) Timing

Table 48 and Figure 26 provide I/O timing, related to the debug interface (JTAG emulator port).

Table 48. JTAG Port Timing

vDD?EXT vDD?EXT

1.8V Nominal 3.3V Nominal
Parameter Min Max Min Max Unit
Timing Requirements
trek JTG_TCK Period 20 20 ns
tsap JTG_TDI, JTG_TMS Setup Before JTG_TCK High 5 4 ns
tmap JTG_TDI, JTG_TMS Hold After JTG_TCK High 4 4 ns
tssys System Inputs Setup Before JTG_TCK High' 4 4 ns
thsys System Inputs Hold After JTG_TCK High' 4 4 ns
trreTw JTG_TRST Pulse Width (Measured in JTG_TCK Cycles)? |4 4 trek
Switching Characteristics
totoo JTG_TDO Delay From JTG_TCK Low 16.5 14.5 ns
tosys System Outputs Delay After JTG_TCK Low? 18 16.5 ns
totms TMS Delay After TCK High in SWD Mode 35 16.5 3.5 14.5 ns

! System inputs = DMC0_DQxx, DMCO0_LDQS, DMC0_LDQS, DMC0_UDQS, DMC0_UDQS, PA_xx, PB_xx, PC_xx, SYS_BMODEX, SYS_HWRST, SYS_FAULT,
SYS_NMI, TWI0_SCL, TWI0_SDA, and SYS_EXTWAKE.

250 MHz maximum.

3 System outputs = DMCO0_Axx, DMC0_BAx, DMC0_CAS, DMC0_CK, DMC0_CK, DMC0_CKE, DMC0_CS0, DMC0_DQxx, DMC0_LDM, DMC0_LDQS, DMC0_LDQS,
DMC0_ODT,DMC0_RAS, DMC0_UDM, DMC0_UDQS, DMC0_UDQS, DMC0_WE, PA_xx, PB_xx, PC_xx, SYS_CLKOUT, SYS_FAULT, SYS_RESOUT, and SYS_NMI.

- trek -

JTG_TCK

turap ——>

JTG_TMS
JTG_TDI

JTG_TDO
| tssvs =2 tusys >
SYSTEM
INPUTS
- tosys >|
SYSTEM
OUTPUTS

Figure 26. JTAG Port Timing
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Table 58. SPI Port—ODM Slave Mode

VDD?EXT VDD?EXT
1.8V Nominal 3.3V Nominal
Parameter Min Max Min Max Unit
Switching Characteristics
tHDSPIODMS SPI_CLK Edge to High Impedance from Data Out Valid 2.5 2.5 ns
toDsPIODMS SPI_CLK Edge to Data Out Valid from High Impedance 17.5 14.5 ns

— = typspiopms —»| == thpspiobms
PoL=0) a \_/'_\—/_\_/_\ / _/_\_/_\_/_\_
(CPOL = 0) | \

SPI_CLK
(CPOL = 1) |

OUTPUT — — r - —- - —- -3 - - —
(CPHA =1) \ — =

TPUT — — — —| — — — — — _—_ —_ —_- —_= =
OUTPU s

(CPHA = 0)

tDDSPIODMS —> - topspiobms —=

I

Figure 36. ODM Slave
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Universal Asynchronous Receiver-Transmitter
(UART) Ports—Receive and Transmit Timing

The universal asynchronous receiver-transmitter (UART) ports receive and transmit operations are described in the ADSP-BF70x
Blackfin+ Processor Hardware Reference.

Controller Area Network (CAN) Interface
The controller area network (CAN) interface timing is described in the ADSP-BF70x Blackfin+ Processor Hardware Reference.

Universal Serial Bus (USB) On-The-Go—Receive and Transmit Timing

Table 62 describes the universal serial bus (USB) on-the-go receive and transmit operations.

Table 62. USB On-The-Go—Receive and Transmit Timing

Vb _uss
3.3V Nominal
Parameter Min Max Unit
Timing Requirements
fuses USB_XI Frequency 24 24 MHz
fsuss USB_XI Clock Frequency Stability -50 +50 ppm
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1 INPUT INCLUDES MSI_Dx AND MSI_CMD SIGNALS.
2 OUTPUT INCLUDES MSI_Dx AND MSI_CMD SIGNALS.

Figure 49. MSI Controller Timing
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Figure 55. Driver Type B and Driver Type C (DDR Drive Strength 40 Q)
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Figure 56. Driver Type B and Driver Type C (DDR Drive Strength 50 Q)
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Figure 57. Driver Type B and Driver Type C (DDR Drive Strength 60 Q)

Rev.A | Page1030f 116

35 T T T T T
====Vpp_pmc = 1.7V @ 125°C
— = Vpp_pmc = 1.8V @ 25°C
30 [ — Voo_omc = 1.9V @ -40°C
&g 2 T N \\
E --...“~. \N“\ \
~
Sa
& 20 < N N
g Vou RN
o 15 ., \\
w N
g NN
3 AN
@ 10 NN
Y \
5 \‘ \
N
LY
0 LY

0 02 04 06 08 10 12 14 16 18 20
SOURCE VOLTAGE (V)

Figure 58. Driver Type B and Driver Type C (DDR Drive Strength 34 Q)
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Figure 59. Driver Type B and Driver Type C (DDR Drive Strength 40 Q)

25
====Vpp_pmc = 1.7V @ 125°C
= = Vpp_pmc = 1.8V @ 25°C
= Vpp pmc = 1.9V @ —40°C
20 ‘\ _|
E - M~ \
E it T N N~ \
&5 15 s <
§ | S N \
= ~y N\
(] Vo “‘s \
RS
w 10 S, \
g . N\
5 NEAS
[} NN\
(2] \\ \
5 Y
S\
Y
1N \ \
0 KA

0 02 04 06 08 10 12 14 16 18 20
SOURCE VOLTAGE (V)

Figure 60. Driver Type B and Driver Type C (DDR Drive Strength 50 Q)
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ADSP-BF70x 184-BALL CSP_BGA BALL ASSIGNMENTS
(NUMERICAL BY BALL NUMBER)

Figure 69 shows an overview of signal placement on the Table 67 lists the 184-ball CSP_BGA package by ball number for
184-ball CSP_BGA. the ADSP-BF70x. Table 68 lists the 184-ball CSP_BGA package
by signal.
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Figure 69. 184-Ball CSP_BGA Configuration
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Table 70. ADSP-BF70x 12 mm x 12 mm 88 -Lead LFCSP (QFN) Lead Assignments (Alphabetical by Signal Name)

Signal Name Lead No. |Signal Name Lead No. |Signal Name Lead No. |Signal Name Lead No.
GND 76 PB_00 52 PC_07 5 USBO_VBUS 34
GND 89 PB_01 48 PC_08 3 USBO_XTAL 31
JTG_TCK_SWCLK 85 PB_02 47 PC_09 2 VDD_EXT 4
JTG_TDI 86 PB_03 46 PC_10 1 VDD_EXT 11
JTG_TDO_SWO 83 PB_04 45 RTCO_CLKIN 21 VDD_EXT 17
JTG_TMS_SWDIO 84 PB_05 44 RTCO_XTAL 20 VDD_EXT 26
JTG_TRST 87 PB_06 43 SYS_BMODEO 66 VDD_EXT 41
PA_00 88 PB_07 42 SYS_BMODE1 67 VDD_EXT 50
PA_01 80 PB_08 40 SYS_CLKIN 57 VDD_EXT 55
PA_02 78 PB_09 39 SYS_CLKOUT 12 VDD_EXT 62
PA_03 75 PB_10 29 SYS_EXTWAKE 79 VDD_EXT 72
PA_04 74 PB_11 28 SYS_FAULT 65 VDD_EXT 82
PA_05 73 PB_12 27 SYS_HWRST 68 VDD_INT 14
PA_06 71 PB_13 25 SYS_NMI 77 VDD_INT 30
PA_07 70 PB_14 24 SYS_RESOUT 15 VDD_INT 51
PA_08 69 PB_15 23 SYS_XTAL 56 VDD_INT 61
PA_09 64 PC_00 16 TWIO_SCL 19 VDD_INT 81
PA_10 63 PC_01 13 TWIO_SDA 18 VDD_OTP 49
PA_11 60 PC_02 10 USBO_CLKIN 32 VDD_RTC 22
PA_12 59 PC_03 9 USBO_DM 37 VDD_USB 36
PA_13 58 PC_04 8 USBO_DP 35

PA_14 54 PC_05 7 USBO_ID 33

PA_15 53 PC_06 6 USBO_VBC 38
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ORDERING GUIDE
Temperature Package
Model' Max. Core Clock |L2 SRAM Grade? Package Description Option
ADSP-BF700KCPZ-1 100 MHz 128K bytes 0°Cto +70°C 88-Lead LFCSP_VQ CP-88-8
ADSP-BF700KCPZ-2 200 MHz 128K bytes 0°Cto +70°C 88-Lead LFCSP_VQ CP-88-8
ADSP-BF700BCPZ-2 200 MHz 128K bytes -40°Cto +85°C | 88-Lead LFCSP_VQ CP-88-8
ADSP-BF701KBCZ-1 100 MHz 128K bytes 0°Cto +70°C 184-Ball CSP_BGA BC-184-1
ADSP-BF701KBCZ-2 200 MHz 128K bytes 0°Cto +70°C 184-Ball CSP_BGA BC-184-1
ADSP-BF701BBCZ-2 200 MHz 128K bytes -40°C to +85°C | 184-Ball CSP_BGA BC-184-1
ADSP-BF702KCPZ-3 300 MHz 256K bytes 0°Cto +70°C 88-Lead LFCSP_VQ CP-88-8
ADSP-BF702BCPZ-3 300 MHz 256K bytes -40°Cto +85°C | 88-Lead LFCSP_VQ CP-88-8
ADSP-BF702KCPZ-4 400 MHz 256K bytes 0°Cto +70°C 88-Lead LFCSP_VQ CP-88-8
ADSP-BF702BCPZ-4 400 MHz 256K bytes -40°Cto +85°C | 88-Lead LFCSP_VQ CP-88-8
ADSP-BF703KBCZ-3 300 MHz 256K bytes 0°Cto +70°C 184-Ball CSP_BGA BC-184-1
ADSP-BF703BBCZ-3 300 MHz 256K bytes -40°C to +85°C | 184-Ball CSP_BGA BC-184-1
ADSP-BF703KBCZ-4 400 MHz 256K bytes 0°Cto +70°C 184-Ball CSP_BGA BC-184-1
ADSP-BF703BBCZ-4 400 MHz 256K bytes -40°C to +85°C | 184-Ball CSP_BGA BC-184-1
ADSP-BF704KCPZ-3 300 MHz 512K bytes 0°Cto +70°C 88-Lead LFCSP_VQ CP-88-8
ADSP-BF704BCPZ-3 300 MHz 512K bytes -40°Cto +85°C | 88-Lead LFCSP_VQ CP-88-8
ADSP-BF704KCPZ-4 400 MHz 512K bytes 0C to +70C 88-Lead LFCSP_VQ CP-88-8
ADSP-BF704BCPZ-4 400 MHz 512K bytes -40°Cto +85°C | 88-Lead LFCSP_VQ CP-88-8
ADSP-BF705KBCZ-3 300 MHz 512K bytes 0°Cto +70°C 184-Ball CSP_BGA BC-184-1
ADSP-BF705BBCZ-3 300 MHz 512K bytes -40°C to +85°C | 184-Ball CSP_BGA BC-184-1
ADSP-BF705KBCZ-4 400 MHz 512K bytes 0C to +70C 184-Ball CSP_BGA BC-184-1
ADSP-BF705BBCZ-4 400 MHz 512K bytes -40°Cto +85°C | 184-Ball CSP_BGA BC-184-1
ADSP-BF706KCPZ-3 300 MHz 1024K bytes 0°Cto +70°C 88-Lead LFCSP_VQ CP-88-8
ADSP-BF706BCPZ-3 300 MHz 1024K bytes -40°Cto +85°C | 88-Lead LFCSP_VQ CP-88-8
ADSP-BF706KCPZ-4 400 MHz 1024K bytes 0°Cto +70°C 88-Lead LFCSP_VQ CP-88-8
ADSP-BF706BCPZ-4 400 MHz 1024K bytes -40°C to +85°C | 88-Lead LFCSP_VQ CP-88-8
ADSP-BF707KBCZ-3 300 MHz 1024K bytes 0°Cto +70°C 184-Ball CSP_BGA BC-184-1
ADSP-BF707BBCZ-3 300 MHz 1024K bytes -40°C to +85°C | 184-Ball CSP_BGA BC-184-1
ADSP-BF707KBCZ-4 400 MHz 1024K bytes 0°Cto +70°C 184-Ball CSP_BGA BC-184-1
ADSP-BF707BBCZ-4 400 MHz 1024K bytes -40°C to +85°C | 184-Ball CSP_BGA BC-184-1

! Z = RoHS Compliant Part.
? Referenced temperature is ambient temperature. The ambient temperature is not a specification. See Operating Conditions on Page 50 for the junction temperature (T;)

specification which is the only temperature specification.
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