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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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The CAN controller offers the following features:

« 32 mailboxes (8 receive only, 8 transmit only, 16 configu-
rable for receive or transmit)

o Dedicated acceptance masks for each mailbox

« Additional data filtering on first two bytes

o Support for both the standard (11-bit) and extended
(29-bit) identifier (ID) message formats

« Support for remote frames

o Active or passive network support

o CAN wake-up from hibernation mode (lowest static power
consumption mode)

« Interrupts, including: TX complete, RX complete, error
and global

An additional crystal is not required to supply the CAN clock, as
the CAN clock is derived from a system clock through a pro-
grammable divider.

USB 2.0 On-the-Go Dual-Role Device Controller

The USB 2.0 on-the-go (OTG) dual-role device controller pro-
vides a low-cost connectivity solution for the growing adoption
of this bus standard in industrial applications, as well as con-
sumer mobile devices such as cell phones, digital still cameras,
and MP3 players. The USB 2.0 controller allows these devices to
transfer data using a point-to-point USB connection without
the need for a PC host. The module can operate in a traditional
USB peripheral-only mode as well as the host mode presented
in the OTG supplement to the USB 2.0 specification.

The USB clock is provided through a dedicated external crystal
or crystal oscillator.

The USB OTG dual-role device controller includes a phase
locked loop with programmable multipliers to generate the nec-
essary internal clocking frequency for USB.

Housekeeping ADC (HADC)

The HADC provides a general-purpose, multichannel succes-
sive approximation analog-to-digital converter. It supports the
following features:

o 12-bit ADC core (10-bit accuracy) with built-in sample and
hold

« 4 single-ended input channels
« Throughput rates up to 1 MSPS

« Single external reference with analog inputs between 0 V
and 3.3V

o Selectable ADC clock frequency including the ability to
program a prescaler

« Adaptable conversion type: allows single or continuous
conversion with option of autoscan

Rev.A | Page120of116

« Auto sequencing capability with up to 4 autoconversions in
a single session. Each conversion can be programmed to
select any input channel.

o Four data registers (individually addressable) to store con-
version values

System Crossbars (SCB)

The system crossbars (SCB) are the fundamental building
blocks of a switch-fabric style for (on-chip) system bus inter-
connection. The SCBs connect system bus masters to system
bus slaves, providing concurrent data transfer between multiple
bus masters and multiple bus slaves. A hierarchical model—
built from multiple SCBs—provides a power and area efficient
system interconnect, which satisfies the performance and flexi-
bility requirements of a specific system.

The SCBs provide the following features:

« Highly efficient, pipelined bus transfer protocol for sus-
tained throughput

o Full-duplex bus operation for flexibility and reduced
latency

« Concurrent bus transfer support to allow multiple bus
masters to access bus slaves simultaneously

« Protection model (privileged/secure) support for selective
bus interconnect protection

POWER AND CLOCK MANAGEMENT

The processor provides three operating modes, each with a dif-
ferent performance/power profile. Control of clocking to each
of the processor peripherals also reduces power consumption.
See Table 5 for a summary of the power settings for each mode.

System Crystal Oscillator and USB Crystal Oscillator

The processor can be clocked by an external crystal (see

Figure 4), 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 nor-
mal operation. This signal is connected to the SYS_CLKIN pin
of the processor. When an external clock is used, the SYS_XTAL
pin must be left unconnected. Alternatively, because the proces-
sor includes an on-chip oscillator circuit, an external crystal
may be used.

For fundamental frequency operation, use the circuit shown in
Figure 4. A parallel-resonant, fundamental frequency, micro-
processor grade crystal is connected across the SYS_CLKIN and
SYS_XTAL pins. The on-chip resistance between SYS_CLKIN
and the SYS_XTAL pin is in the 500 kQ) range. Further parallel
resistors are typically not recommended.

The two capacitors and the series resistor shown in Figure 4
fine-tune phase and amplitude of the sine frequency. The capac-
itor and resistor values shown in Figure 4 are typical values
only. The capacitor values are dependent upon the load capaci-
tance recommendations of the crystal manufacturer and the
PCB physical layout. The resistor value depends on the drive
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ADSP-BF70x DETAILED SIGNAL DESCRIPTIONS

Table 6 provides a detailed description of each pin.

Table 6. ADSP-BF70x Detailed Signal Descriptions

Port Name Direction Description

CAN_RX Input Receive. Typically an external CAN transceiver's RX output.

CAN_TX Output Transmit. Typically an external CAN transceiver's TX input.

CNT_DG Input Count Down and Gate. Depending on the mode of operation this input acts either as a count down
signal or a gate signal Count Down - This input causes the GP counter to decrement Gate - Stops the
GP counter from incrementing or decrementing.

CNT_UD Input Count Up and Direction. Depending on the mode of operation this input acts either as a count up
signal oradirection signal CountUp - Thisinput causes the GP counter toincrement Direction - Selects
whether the GP counter is incrementing or decrementing.

CNT_zZM Input Count Zero Marker. Input that connects to the zero marker output of a rotary device or detects the
pressing of a pushbutton.

DMC_Ann Output Address n. Address bus.

DMC_BAn Output Bank Address Input n. Defines which internal bank an ACTIVATE, READ, WRITE, or PRECHARGE
command is being applied to on the dynamic memory. Also defines which mode registers (MR, EMR,
EMR2, and/or EMR3) are loaded during the LOAD MODE REGISTER command.

‘DMC_CAS Output Column Address Strobe. Defines the operation for external dynamic memory to perform in
conjunction with other DMC command signals. Connect to the CAS input of dynamic memory.

DMC_CK Output Clock. Outputs DCLK to external dynamic memory.

‘DMC_CK Output Clock (Complement). Complement of DMC_CK.

DMC_CKE Output Clock enable. Active high clock enables. Connects to the dynamic memory's CKE input.

‘DMC_CSn Output Chip Select n. Commands are recognized by the memory only when this signal is asserted.

DMC_DQnn 1/0 Data n. Bidirectional Data bus.

DMC_LDM Output Data Mask for Lower Byte. Mask for DMC_DQO07:DMC_DQO0 write data when driven high. Sampled
on both edges of the data strobe by the dynamic memory.

DMC_LDQS 1/0 Data Strobe for Lower Byte. DMC_DQ07:DMC_DQO00 data strobe. Output with Write Data. Input with
Read Data. May be single-ended or differential depending on register settings.

'DMC_LDQS 1/0 Data Strobe for Lower Byte (complement). Complement of LDQS. Not used in single-ended mode.

DMC_ODT Output On-die termination. Enables dynamic memory termination resistances when driven high (assuming
the memory is properly configured). ODT is enabled/disabled regardless of read or write commands.

DMC_RAS Output Row Address Strobe. Defines the operation for external dynamic memory to perform in conjunction
with other DMC command signals. Connect to the RAS input of dynamic memory.

DMC_UDM Output Data Mask for Upper Byte. Mask for DMC_DQ15:DMC_DQO08 write data when driven high. Sampled
on both edges of the data strobe by the dynamic memory.

DMC_UDQS 1/0 Data Strobe for Upper Byte. DMC_DQ15:DMC_DQO08 data strobe. Output with Write Data. Input with
Read Data. May be single-ended or differential depending on register settings.

‘'DMC_UDQS I/0 Data Strobe for Upper Byte (complement). Complement of UDQSb. Not used in single-ended mode.

DMC_VREF Input Voltage Reference. Connect to half of the VDD_DMC voltage.

"DMC_WE Output Write Enable. Defines the operation for external dynamic memory to perform in conjunction with
other DMC command signals. Connect to the WE input of dynamic memory.

PPI_CLK 1/0 Clock. Input in external clock mode, output in internal clock mode.

PPI_Dnn 1/0 Data n. Bidirectional data bus.

PPI_FS1 1/0 Frame Sync 1 (HSYNC). Behavior depends on EPPI mode. See the EPPI HRM chapter for more details.

PPI_FS2 1/0 Frame Sync 2 (VSYNC). Behavior depends on EPPI mode. See the EPPI HRM chapter for more details.

PPI_FS3 1/0 Frame Sync 3 (FIELD). Behavior depends on EPPI mode. See the EPPI HRM chapter for more details.

HADC_VINn Input Analog Input at channel n. Analog voltage inputs for digital conversion.
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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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Table 15. ADSP-BF70x Designer Quick Reference (Continued)

Signal Name

Type

Driver
Type

Int
Term

Reset
Term

Reset
Drive

Hiber
Term

Hiber
Drive

Power
Domain

Description
and Notes

PA_02

PA_03

PA_04

PA_05

PA_06

PA_07

PA_08

PA_09

PA_10

PA_11

I/0

I/0

I/0

I/0

I/0

I/0

I/0

I/0

I/0

I/0

A

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

Desc: SPIT Master Out, Slave In | TRACEO
Trace Data 5 | SMCO Memory Select 1
Notes: May require a pull-up if used as
an SMC memory select. Check the data
sheetrequirements of the ICit connects
to.

Desc: SPI1 Slave Select Output 2 | SPI1
Ready | SMCO Asynchronous Ready
Notes: May require a pull-up or pull-
down if used as an SMC asynchronous
ready. Check the data sheet require-
ments of the IC it connects to and the
programmed polarity.

Desc: SPI1 Slave Select Output 1 | TMO
Timer 7 | SP12 Ready | SMCO Address 8 |
SPI1 Slave Select Input

Notes: SPIslave select outputs require a
pull-up when used.

Desc: TMO Timer O | SPIO Slave Select
Output 1| SMCO Address 7 | SPI0 Slave
Select Input

Notes: SPIslave select outputs require a
pull-up when used.

Desc: TMO Timer 1| SPIO Slave Select
Output 2 | SPI0 Ready | SMCO Address 6
Notes: SPIslave select outputs require a
pull-up when used.

Desc: TMO Timer 2 | SPT1 Channel B
Transmit Data Valid | SPT1 Channel A
Transmit Data Valid | SMCO Address 5 |
CNTO Count Down and Gate

Notes: No notes.

Desc: PPI0 Data 11 | MSIO Card Detect |
SPT1 Channel A Clock | SMCO Address 1
Notes: An external pull-up may be
required for MSI modes, see the MSI
chapter in the hardware reference for
details.

Desc: PPI0 Data 10 | TMO Timer 4 | SPT1
Channel AFrame Sync|SMCO Address 2
Notes: No notes.

Desc: PPI0 Data 9 | TMO Timer 5 | SPT1
Channel A Data 0 | SMCO Address 3
Notes: No notes.

Desc: PPI0 Data 8 | TMO Timer 6 | SPT1
Channel A Data 1 | SMCO Address 4
Notes: No notes.
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Table 15. ADSP-BF70x Designer Quick Reference (Continued)

Signal Name

Type

Driver
Type

Int
Term

Reset
Term

Reset
Drive

Hiber
Term

Hiber
Drive

Power
Domain

Description
and Notes

PC_05

PC_06

PC_07

PC_08

PC_09

PC_10

PC_11

PC_12

I/0

I/0

I/0

I/0

I/0

I/0

I/0

I/0

A

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

Desc: SPTO Channel A Frame Sync | TMO
Timer 3 | MSI0O Command

Notes: An external pull-up may be
required for MSI modes, see the MSI
chapter in the hardware reference for
details.

Desc: SPTO Channel B Data 0 | SPIO
Master In, Slave Out | MSIO Data 3
Notes: An external pull-up may be
required for MSI modes, see the MSI
chapter in the hardware reference for
details.

Desc: SPTO Channel B Frame Sync | SPI0
Master Out, Slave In | MSIO Data 2 | TMO
Alternate Capture Input 2

Notes: An external pull-up may be
required for MSI modes, see the MSI
chapter in the hardware reference for
details.

Desc: SPTO Channel A Data 0| SPI0 Data
2| MSIO0 Data 0

Notes: An external pull-up may be
required for MSI modes, see the MSI
chapter in the hardware reference for
details.

Desc: SPTO Channel A Clock | SPI0 Data
3| MSIO Clock | TMO Alternate Clock 2
Notes: No notes.

Desc: SPT1 Channel B Clock | MSIO Data
4| SPI1 Slave Select Output 3 | TMO
Alternate Clock 1

Notes: An external pull-up may be
required for MSI modes, see the MSI
chapter in the hardware reference for
details. SPI slave select outputs require
a pull-up when used.

Desc:SPT1 Channel BFrame Sync|MSIO0
Data 5 | SPIO Slave Select Output 3
Notes: An external pull-up may be
required for MSI modes, see the MSI
chapter in the hardware reference for
details. SPI slave select outputs require
a pull-up when used.

Desc:SPT1 Channel BData 0| MSIO Data
6

Notes: An external pull-up may be
required for MSI modes, see the MSI
chapter in the hardware reference for
details.
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SPECIFICATIONS

For information about product specifications, contact your Analog Devices, Inc. representative.

OPERATING CONDITIONS
Parameter Test Conditions/Comments | Min Nominal Max Unit
Voo, Nt Internal Supply Voltage CCLK <400 MHz 1.045 1.100 1.155
Voo, ext' External Supply Voltage 1.7 1.8 1.9 v
Voo, ext! External Supply Voltage 3.13 3.30 347 Vv
Vob_pmc DDR2/LPDDR Supply Voltage 1.7 1.8 1.9 Vv
Voo, use? USB Supply Voltage 3.13 3.30 3.47 v
Voo _gtc Real-Time Clock Supply Voltage 2.00 3.30 347 Vv
Vbb_HabC Housekeeping ADC Supply 3.13 3.30 347 Vv
Voltage
Voo, orp' OTP Supply Voltage
For Reads 2.25 3.30 3.47 \Y
For Writes 3.13 3.30 347 \
Vbor vReF DDR2 Reference Voltage 0.49 X Vpp pmc  0.50 X Vpp pmc 051 X Vpp pmc |V
VHADC ReF HADC Reference Voltage 2.5 3.30 Vob_HADC v
Vit High Level Input Voltage Vpp_exr =347V 2.0 v
Vit High Level Input Voltage Vop exr=1.9V 0.7 X Vpp_gxr v
- High Level Input Voltage Vpp_exr = Mmaximum 0.7 X Vygustwi Vysustwi v
Vi_pora” Voo omc =19V Voor_ger + 0.25 \Y
VIH?LPDDRg Voo omc =19V 0.8 X Vpp_pmc v
Vio_oor’ Differential Input Voltage Vix=1.075V 0.50 v
Vio_por2’ Differential Input Voltage Vix=0.725V 0.55 v
7 Low Level Input Voltage Vpp exr=3.13V 0.8 v
v, Low Level Input Voltage Vpp exr=1.7V 0.3 X Vpp_gxr \%
Virw © Low Level Input Voltage Vpp_gxt = minimum 0.3 X Vygustwi Vv
Vi pora Vop_omc= 1.7V Voor rer —0.25 |V
VIL?LPDDRS Voo omc=1.7V 0.2 X Vpp_pmc v
T, Junction Temperature Tamsient = 0°C to +70°C 0 105 °C
T, Junction Temperature Tampient = —40°C to +85°C -40 +105 °C
T, Junction Temperature Tamsient = —40°C to +105°C -40 +125 °C

! Must remain powered (even if the associated function is not used).
*If not used, connect to 1.8 Vor 3.3 V.

3 Vuapc_vrer should always be less than Vpp gapc.
 Parameter value applies to all input and bidirectional signals except RTC signals, TWT signals, DMCO signals, and USBO signals.
* Parameter applies to TWI signals.

S TWT signals are pulled up to Viysrwi. See Table 16.

7 Parameter applies to DMCO signals in DDR2 mode.

8 Parameter applies to DMCO signals in LPDDR mode.
? Parameter applies to signals DMCO0_LDQS, DMCO0_LDQS, DMC0_UDQS, DMC0_UDQS when used in DDR? differential input mode.

Rev.A |
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Table 16. TWI_VSEL Selections and Vpp gxr/Vaustwi

TWI_DT Setting | Vpp exr Nominal Vgustwi Min Vgystwi Nominal Vgystwi Max Unit
TWI000' 3.30 3.13 3.30 3.47 \Y
TWIO01 1.80 1.70 1.80 1.90 Vv
TWIO11 1.80 3.13 3.30 3.47 Vv
TWI100 3.30 4.75 5.00 5.25 \"

! Designs must comply with the Vpp_gxr and Vgysrwi voltages specified for the default TWI_DT setting for correct JTAG boundary scan operation during reset.

Clock Related Operating Conditions

Table 17 and Table 18 describe the core clock, system clock, and peripheral clock timing requirements. The data presented in the tables
applies to all speed grades (found in the Ordering Guide) except where expressly noted. Figure 6 provides a graphical representation of the
various clocks and their available divider values.

Table 17. Core and System Clock Operating Conditions

Parameter Ratio Restriction PLLCLK Restriction Min Max Unit
feak Core Clock Frequency fecik = fsyscik PLLCLK =800 400 MHz
feck Core Clock Frequency feck = fsyscuk 600 < PLLCLK < 800 390 MHz
feck Core Clock Frequency feck = fsyscik 380 < PLLCLK < 600 380 MHz
feck Core Clock Frequency feck = fsyscuk 230.2 < PLLCLK < 380 PLLCLK MHz
fsysck  SYSCLK Frequency! PLLCLK =800 60 200 MHz
fosak  SYSCLK Frequency! 600 < PLLCLK < 800 60 195 MHz
fsysck  SYSCLK Frequency! 380 < PLLCLK < 600 60 190 MHz
fosak  SYSCLK Frequency' 230.2 <PLLCLK<380 |60 PLLCLK+2 |MHz
fsco  SCLKO Frequency' fovscik = Fsciko 30 100 MHz
fscua SCLK1 Frequency fovscik = fscua 200 MHz
fock DDR2 Clock Frequency fovscik = fock 125 200 MHz
focik LPDDR Clock Frequency foyscik = focik 10 200 MHz

! The minimum frequency for SYSCLK and SCLKO applies only when the USB is used.
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Table 18. Peripheral Clock Operating Conditions

Parameter Restriction Min Typ Max Unit
focik Output Clock Frequency 50 MHz
fsys.ckoun  SYS_CLKOUT Period Jitter" 2 +2 %

focLkeroG Programmed PPI Clock When Transmitting Data and Frame Sync 50 MHz
focikeroG Programmed PPI Clock When Receiving Data or Frame Sync 50 MHz
focikexT External PPl Clock When Receiving Data and Frame Sync®* foctkext < fsciko 50 MHz
focikext External PP| Clock Transmitting Data or Frame Sync®* focikext < fsciko 50 MHz
fsprcLkerOG Programmed SPT Clock When Transmitting Data and Frame Sync 50 MHz
fsprcLkeroG Programmed SPT Clock When Receiving Data or Frame Sync 50 MHz
fepreLkexT External SPT Clock When Receiving Data and Frame Sync®* fspreikext < fsciko 50 MHz
foprcLkext External SPT Clock Transmitting Data or Frame Sync> * fsprcikext < fsciko 50 MHz
fspicLkproG Programmed SPI Clock When Transmitting Data 50 MHz
fspicLkproG Programmed SPI Clock When Receiving Data 50 MHz
fopicLkext External SPI Clock When Receiving Data® * fopicikext < fsciko 50 MHz
fepicLkext External SPI Clock When Transmitting Data* * fspickext < Fsciko 50 MHz
fusicLkerog Programmed MSI Clock 50 MHz

'SYS_CLKOUT jitter is dependent on the application system design including pin switching activity, board layout, and the jitter characteristics of the SYS_CLKIN source. Due
to the dependency on these factors the measured jitter may be higher or lower than this typical specification for each end application.

?The value in the Typ field is the percentage of the SYS_CLKOUT period.

* The maximum achievable frequency for any peripheral in external clock mode is dependent on being able to meet the setup and hold times in the ac timing specifications
section for that peripheral. Pay particular attention to setup and hold times for VDD_EXT = 1.8 V which may preclude the maximum frequency listed here.

*The peripheral external clock frequency must also be less than or equal to the ficx that clocks the peripheral.

» | CSEL
> L CCLK
(1-32)
SCLKO

> 5(‘1’35)'- | 5 (ALL OTHER PERIPHERALS)
_ [svysseL] syscLk
™1 (1-32) >

SYS_CLKIN PLLCLK

- _»

™1 “1-g) (MDMA1, MDMA2, CRYPTOGRAPHIC ACCELERATORS)
| DsEL
> (1239 [—>DCLK
_ [ oseL
| (28 [ OCK

Figure 6. Clock Relationships and Divider Values

Table 19. Phase-Locked Loop Operating Conditions

Parameter Min Max Unit
forcik PLL Clock Frequency 230.2 800 MHz
CGU_CTL.MSEL' PLL Multiplier 8 41

! The CGU_CTL.MSEL setting must also be chosen to ensure that the fprcix specification is not violated.
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Table 21. Static Current—IDD_DEEpSLEEP (mA)

Voltage (Vpp inr)

T,(°C) 1.045 (1.050 [1.060 [1.070 [1.080 [1.090 [1.100 [1.110 |1.120 [1.130 |1.140 [1.150 |1.155
-40 0.6 0.6 0.7 0.7 0.7 0.8 0.8 0.8 0.9 0.9 0.9 1.0 1.0
-20 1.1 1.1 1.2 1.2 1.2 1.3 1.4 1.4 1.5 1.5 1.6 1.7 1.7
0 2.0 2.0 2.1 2.2 23 24 25 25 26 27 2.8 3.0 3.0
25 43 43 45 4.7 48 5.0 5.2 53 5.5 5.7 5.9 6.1 6.2
40 6.7 6.8 7.0 7.3 7.5 7.8 8.0 8.3 8.6 8.8 9.1 9.4 9.6
55 10.3 10.5 10.8 11.2 11.5 11.9 12.3 12.6 13.0 134 13.9 14.3 14.5
70 15.7 15.9 16.4 16.8 17.4 17.9 18.4 18.9 19.5 20.1 20.7 213 21.6
85 233 236 243 25.0 25.7 26.4 27.2 27.9 28.7 29.5 30.4 31.2 31.7
100 34.2 346 355 36.5 375 38.5 39.5 40.6 417 428 439 45,1 45.7
105 38.7 39.2 40.2 413 424 435 44.6 45.8 47.0 48.2 495 50.8 51.5
115 48.9 49.5 50.7 52.0 53.4 54.7 56.0 57.5 59.0 60.5 62.0 63.6 64.4
125 61.5 62.1 63.6 65.1 66.7 68.3 69.9 71.7 73.4 75.2 77.0 79.0 79.9

Table 22. Activity Scaling Factors (ASF)

lppint POWer Vector

ASF

Iop-DLET
Iop-pLe2
Iop-nop1
Iop-nor2
Ipp-APP3
IoD-APP1
Iop-App2
Ioprver
Iop-Tvp3
lopTve2
IoD-HiGH
Iop-HiGH3

IDD»HIGHZ

0.05
0.05
0.56
0.59
0.78
0.79
0.83
1.00
1.01
1.03
1.39
1.39
1.54

Table 23. CCLK Dynamic Current per core (mA, with ASF = 1)

Voltage (Vpp nr)
fcak (MHz) |1.045 |[1.050 |1.060 |1.070 |1.080 |1.090 |1.100 1.110 1.120 1.130 1.140 1.150 1.155
400 66.7 67.2 67.9 68.7 69.4 70.2 71.1 71.8 72.6 734 74.2 74.9 754
350 58.6 59.0 59.6 60.3 61.0 61.7 62.4 63.0 63.7 64.4 65.1 65.8 66.1
300 50.2 50.5 511 51.7 52.3 529 53.5 54.1 54.7 553 55.9 56.4 56.8
250 42.1 423 42.8 43.3 43.8 443 447 453 45.8 46.3 46.8 47.4 47.6
200 33.7 33.9 343 34.7 35.1 355 35.9 36.3 36.7 37.1 375 37.9 38.0
150 254 25.5 258 26.1 26.4 26.7 27.0 27.3 27.6 27.9 28.2 28.5 28.8
100 17.0 171 17.3 17.5 17.7 17.9 18.1 18.3 18.5 18.6 18.8 19.0 19.1
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Power-Up Reset Timing

A power-up reset is required to place the processor in a known state after power-up. A power-up reset is initiated by asserting
SYS_HWRST and JTG_TRST. During power-up reset, all pins are high impedance except for those noted in the ADSP-BF70x Designer
Quick Reference on Page 38.

Both JTG_TRST and SYS_HWRST need to be asserted upon power-up, but only SYS_HWRST needs to be released for the device to boot
properly. JTG_TRST may be asserted indefinitely for normal operation. JTG_TRST only needs to be released when using an emulator to
connect to the DAP for debug or boundary scan. There is an internal pull-down on JTG_TRST to ensure internal emulation logic will
always be properly initialized during power-up reset.

Table 30 and Figure 9 show the relationship between power supply startup and processor reset timing, related to the clock generation unit
(CGU) and reset control unit (RCU). In Figure 9, VDD_SUPPLIES are VDD_INT> VDD_EXT: VDD_DMC> VDD_USB: VDD_RTC> VDD_OTP: and VDD_HADC-

There is no power supply sequencing requirement for the ADSP-BF70x processor. However, if saving power during power-on is import-
ant, bringing up Vpp nr last is recommended. This avoids a small current drain in the Vpp vy domain during the transition period of I/O
voltages from 0 V to within the voltage specification.

Table 30. Power-Up Reset Timing

Parameter Min Max Unit

Timing Requirement

tRSTﬁINiPWR SYS_HWRST and JTG_TRST Deasserted After VDD?INTI VDD?DMCI VDD?USB! 11 % tCKIN ns
Voo_rter Voo_orer Voo_napc @and SYS_CLKIN are Stable and Within Specification

tvopext rst  SYS_HWRST Deasserted After Vipp gy is Stable and Within Specifications 10 Us
(No External Pull-Down on JTG_TRST)

typpext rst  SYS_HWRST Deasserted After Vpp gy is Stable and Within Specifications (10k |1 us

External Pull-Down on JTG_TRST)

SYS_HWRST \
AND

JTG_TRST

I — tRSTJ N_PWR— P

CLKIN

VDD7$UPPLIES

(EXCEPTYV,

DI DiEXT)

Vbp_EXT

tVDDEXT,RST e

Figure 9. Power-Up Reset Timing
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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

SMCO_AMSX
(NOR_CE)

tamsabv twapv

SMCO0_NORDV

tware thare

\
A

tDADVARE |

SMCO_ARE
(NOR_OE)

SMCO0_Dx X X
(DATA)

READ LATCHED
DATA

Figure 12. Asynchronous Flash Read
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DDR2 SDRAM Read Cycle Timing
Table 40 and Figure 18 show DDR2 SDRAM read cycle timing, related to the dynamic memory controller (DMC).

Table 40. DDR2 SDRAM Read Cycle Timing, Vpp pyc Nominal 1.8 V

200 MHZ'
Parameter Min Max Unit
Timing Requirements
tbasq DMCO0_DQS-DMCO0_DQ Skew for DMCO_DQS and Associated DMCO_ 0.35 ns
DQ Signals
toH DMCO0_DQ, DMCO0_DQS Output Hold Time From DMCO0_DQS 1.8 ns
treRe Read Preamble 0.9 tek
trpsT Read Postamble 04 tek
! To ensure proper operation of the DDR?2, all the DDR2 guidelines have to be strictly followed.
DMCO_CKx \/ - - " r — - -
DMCO_CKx _ o/ _ -
DMCO_Ax

DMCO CONTROL

DMCO0_DQSn
DMCO0_DQSn

DMCO0_DQx

Figure 18. DDR2 SDRAM Controller Input AC Timing
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DATA RECEIVE—INTERNAL CLOCK DATA RECEIVE—EXTERNAL CLOCK
DRIVE EDGE SAMPLE EDGE DRIVE EDGE SAMPLE EDGE
le——— tscLkw ———> - tscLkw -
SPT_A/BCLK SPT_A/BCLK
(SPORT CLOCK) (SPORT CLOCK)
le— tpFs l— tprse

thors tsps) —»| tuesi thorse tsrse —»] turse
SPT_A/BFS SPT_A/BFS
(FRAME SYNC) (FRAME SYNC)
tspri —>| tupr tspre —> tupre
SPT_A/BDx SPT_A/BDx
(DATA CHANNEL A/B) (DATA CHANNEL A/B)

DATA TRANSMIT—INTERNAL CLOCK DATA TRANSMIT—EXTERNAL CLOCK
DRIVE EDGE SAMPLE EDGE DRIVE EDGE SAMPLE EDGE
le——tscLkw ———» - tscLkw >
SPT_A/BCLK SPT_A/BCLK
(SPORT CLOCK) (SPORT CLOCK)
e— tprs| —» <e— tprse —»|
thoFs| [<e— la—tsps) — thrsi tHoFsE [—> la— tspsg —»| turse
SPT_A/BFS SPT_A/BFS
(FRAME SYNC) (FRAME SYNC)
- > topTi - > tppTE
thpTl [—> thpTE [¢—
SPT_A/BDx SPT_A/BDx
(DATA CHANNEL A/B) (DATA CHANNEL A/B)

Figure 27. Serial Ports
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Serial Peripheral Interface (SPI) Port—SPI_RDY Slave Timing

Table 56. SPI Port—SPI_RDY Slave Timing

VDD?EXT
1.8 V/3.3V Nominal

Parameter Min Max Unit
Switching Characteristics

tospisckrRDYSR SPI_RDY De-assertion from Valid Input SPI_CLK Edge in Slave Mode Receive 2.5x% tsciko + thpspip 3.5x% tsciko + topspip | NS
tospisckroyst  SPI_RDY De-assertion from Valid Input SPI_CLK Edge in Slave Mode Transmit | 3.5 X tsciko + thoseo 4.5 X tsciko + topseip | NS

. tbspisckrDYSR

- ——————————
SPI_CLK
(CPOL = 0) / \ / \

CPHA=0 _\
_J

SPI_CLK

(CPOL = 1) \ / \ /
SPI_CLK

(CPOL = 0) \ / \ /

CPHA =1

SPI_CLK / \ / \
(cPOL = 1)

SPI_RDY (0) <

55

.

Figure 33. SPI_RDY De-assertion from Valid Input SPI_CLK Edge in Slave Mode Receive (FCCH = 0)

tpspisckrDYST

_
-

SPI_CLK
(CPOL = 1)

C

CPHA=0

SPI_CLK
(CPOL = 0)

SPI_CLK
(CPOL = 1)

3

CPHA =1

SPI_CLK
(CPOL = 0)

JCC

C

.

SPI_RDY (0) (

Figure 34. SPI_RDY De-assertion from Valid Input SPI_CLK Edge in Slave Mode Transmit (FCCH = 1)
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tsrovsckmi

SPI_RDY
SPI_CLK

(CPOL = 0)
SPI_CLK

(CPOL = 1)

Figure 38. SPI_RDY Setup Before SP|_CLK with CPHA =1

1T

tsrovsckm

SPI_RDY
SPI_CLK

(CPOL = 0)
SPI_CLK

(CPOL = 1)

Figure 39. SPI_CLK Switching Diagram after SP|_RDY Assertion, CPHA = x
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Capacitive Loading

Output delays and holds are based on standard capacitive loads
of an average of 6 pF on all balls (see Figure 64). Vioap is equal
to Vpp gxr/2. The graphs of Figure 65 through Figure 68 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.

TESTER PIN ELECTRONICS

50Q
V
LoAD @ WV T D%T
OUTPUT
45Q
70Q
Z0 =500 (impedance)
500 TD=4.04+1.18 ns
0.5pF
4pF 2pF % P
4000
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.

Figure 64. Equivalent Device Loading for AC Measurements
(Includes All Fixtures)

40

35 2

7
4
truse = 1.8V @ 25°c//
30 <

2 7

|
» /
L 2 A
= 7 - o
F //FA,_,_ =1.8V @ 25°C
:t' 20 75
w ,//
a /
Z 15 4
< 4

Z

7 y
o 10 74

Nd

0 50 100 150 200 250
LOAD CAPACITANCE (pF)

Figure 65. Driver Type A Typical Rise and Fall Times (10% to 90%) vs. Load
Capacitance (Vpp gxr=1.8V)
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10 /

L]

RISE AND FALL TIMES (ns)

0 50 100 150 200 250
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Figure 66. Driver Type A Typical Rise and Fall Times (10% to 90%) vs. Load
Capacitance (Vpp gxr=3.3V)
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Figure 67. Driver Type B & C Typical Rise and Fall Times (10% to 90%)
vs. Load Capacitance (Vpp pyc=1.8V)
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Figure 68. Driver Type B and Driver Type C Typical Rise and Fall Times
(10% to 90%) vs. Load Capacitance (Vpp puc = 1.8 V) for LPDDR
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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.
TOP VIEW

A1BALL ® ono

CORNERT\ 1 2 3 4 5 6 ; 8 0 1011121314 (1) GND_HADC
» [ 0000000000000 © rosienaLs
B | OO000000000000 o v
c [ OOOO0O0O0OB®OOO000 DD_EXT
D1 OO0 ©OO® 000 O v
e | 000 OO0 Q0 bD_INT
F 1000000000000 00 ® v
¢ | 0000 0000000000 bD_bMC
H| 0000 0000000000 ® v
J [ O000RO00®DOOO0 DD_HADC
k| Q00 666668 QQ0| © vpy or
L1000 0o 00e -
M | 0000000000000 0 ® Vpp rrC
N [ OOO000000000000 -
P | @O000000000000e® © vpp_yss

BOTTOM VIEW
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14 12 10 8 6 4 2 CORNER
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0000000000000 ®
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Figure 69. 184-Ball CSP_BGA Configuration
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Table 69 lists the 12 mm x 12 mm 88-Lead LFCSP (QFN) pack-
age by lead number for the ADSP-BF70x. Table 70 lists the
12 mm x 12 mm 88-Lead LFCSP (QFN) package by signal.

Table 69. 12 mm x 12 mm 88-Lead LFCSP (QFN) Lead Assignment (Numerical by Lead Number)

Lead No. |Signal Name Lead No. |Signal Name Lead No. |Signal Name Lead No. |Signal Name

1 PC_10 24 PB_14 47 PB_02 70 PA_07

2 PC_09 25 PB_13 48 PB_01 71 PA_06

3 PC_08 26 VDD_EXT 49 VDD_OTP 72 VDD_EXT

4 VDD_EXT 27 PB_12 50 VDD_EXT 73 PA_05

5 PC_07 28 PB_11 51 VDD_INT 74 PA_04

6 PC_06 29 PB_10 52 PB_00 75 PA_03

7 PC_05 30 VDD_INT 53 PA_15 76 GND

8 PC_04 31 USBO_XTAL 54 PA_14 77 SYS_NMI

9 PC_03 32 USBO_CLKIN 55 VDD_EXT 78 PA_02

10 PC_02 33 USBO_ID 56 SYS_XTAL 79 SYS_EXTWAKE
11 VDD_EXT 34 USBO_VBUS 57 SYS_CLKIN 80 PA_01

12 SYS_CLKOUT 35 USBO_DP 58 PA_13 81 VDD_INT

13 PC_01 36 VDD_USB 59 PA_12 82 VDD_EXT

14 VDD_INT 37 USBO_DM 60 PA_11 83 JTG_TDO_SWO
15 SYS_RESOUT 38 USBO_VBC 61 VDD_INT 84 JTG_TMS_SWDIO
16 PC_00 39 PB_09 62 VDD_EXT 85 JTG_TCK_SWCLK
17 VDD_EXT 40 PB_08 63 PA_10 86 JTG_TDI

18 TWIO_SDA 41 VDD_EXT 64 PA_09 87 JTG_TRST

19 TWIO_SCL 42 PB_07 65 SYS_FAULT 88 PA_00

20 RTCO_XTAL 43 PB_06 66 SYS_BMODEO 89* GND

21 RTCO_CLKIN 44 PB_05 67 SYS_BMODET

22 VDD_RTC 45 PB_04 68 SYS_HWRST

23 PB_15 46 PB_03 69 PA_08

*Pin no. 89 is the GND supply (see Figure 70) for the processor; this pad must connect to GND.
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OUTLINE DIMENSIONS

Dimensions for the 12 mm x 12 mm CSP_BGA package in
Figure 71 are shown in millimeters.
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Figure 71. 184-Ball Chip Scale Package Ball Grid Array [CSP_BGA]
(BC-184-1)
Dimensions shown in millimeters
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