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SECURITY FEATURES DISCLAIMER

To our knowledge, the Security Features, when used in accor-
dance with the data sheet and hardware reference manual
specifications, provide a secure method of implementing code
and data safeguards. However, Analog Devices does not guaran-
tee that this technology provides absolute security.
ACCORDINGLY, ANALOG DEVICES HEREBY DISCLAIMS
ANY AND ALL EXPRESS AND IMPLIED WARRANTIES
THAT THE SECURITY FEATURES CANNOT BE
BREACHED, COMPROMISED, OR OTHERWISE CIRCUM-
VENTED AND IN NO EVENT SHALL ANALOG DEVICES
BE LIABLE FOR ANY LOSS, DAMAGE, DESTRUCTION, OR
RELEASE OF DATA, INFORMATION, PHYSICAL PROP-
ERTY, OR INTELLECTUAL PROPERTY.
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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.

Rev.A | Page180f116 | September2015




ADSP-BF700/701/702/103/104/103/706/701

12 mm x 12 mm 88-LEAD LFCSP (QFN) SIGNAL DESCRIPTIONS

The processor’s pin definitions are shown in Table 11. The col- o General-Purpose Port: The Port column in the table shows
umns in this table provide the following information: whether or not the signal is multiplexed with other signals
« Signal Name: The Signal Name column in the table on a general-purpose /O port pin.
includes the signal name for every pin and (where applica-  Pin Name: The Pin Name column in the table identifies the
ble) the GPIO multiplexed pin function for every pin. name of the package pin (at power on reset) on which the

signal is located (if a single function pin) or is multiplexed

o Description: The Description column in the table provides X )
(if a general-purpose I/O pin).

a verbose (descriptive) name for the signal.

Table 11. ADSP-BF70x 12 mm x 12 mm 88-Lead LFCSP (QFN) Signal Descriptions

Signal Name Description Port Pin Name
CANO_RX CANO Receive C PC_02

CANO_TX CANO Transmit C PC_03

CANT_RX CANT1 Receive A PA_12

CANT_TX CANT1 Transmit A PA_13

CNTO_DG CNTO Count Down and Gate A PA_07

CNTO_UD CNTO Count Up and Direction A PA_15

CNTO_ZM CNTO Count Zero Marker A PA_13

GND Ground Not Muxed GND
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
MSIO_CD MSIO Card Detect A PA_08

MSIO_CLK MSIO Clock C PC_09
MSIO_CMD MSI0 Command C PC_05

MSI0_DO MSIO Data 0 C PC_08

MSI0_D1 MSIO Data 1 C PC_04

MSI0_D2 MSIO Data 2 C PC_07

MSI0_D3 MSIO Data 3 C PC_06

MSI0O_D4 MSIO Data 4 C PC_10
PA_00-PA_15 Position 00 through Position 15 A PA_00-PA_15
PB_00-PB_15 Position 00 through Position 15 B PB_00-PB_15
PC_00-PC_10 Position 00 through Position 10 C PC_00-PC_10
PPIO_CLK EPPIO Clock A PA_14

PPI10_D00 EPPIO Data 0 B PB_07

PPI0_DO01 EPPIO Data 1 B PB_06

PPI0_D02 EPPIO Data 2 B PB_05

PPIO_DO03 EPPIO Data 3 B PB_04

PPI0O_Do04 EPPIO Data 4 B PB_03

PPI0_DO05 EPPIO Data 5 B PB_02

PPI0_D06 EPPIO Data 6 B PB_01

PPI0_DO07 EPPIO Data 7 B PB_00
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Table 11. ADSP-BF70x 12 mm x 12 mm 88-Lead LFCSP (QFN) Signal Descriptions (Continued)

Signal Name Description Port Pin Name
SPTO_AFS SPORTO Channel A Frame Sync A PA_12
SPTO_AFS SPORTO Channel A Frame Sync C PC_05
SPTO_ATDV SPORTO Channel A Transmit Data Valid A PA_15
SPTO_BCLK SPORTO Channel B Clock B PB_04
SPTO_BCLK SPORTO Channel B Clock C PC_04
SPTO_BDO SPORTO Channel B Data 0 B PB_05
SPTO_BDO SPORTO Channel B Data 0 @ PC_06
SPTO_BD1 SPORTO Channel B Data 1 B PB_07
SPTO_BD1 SPORTO Channel B Data 1 C PC_01
SPTO_BFS SPORTO Channel B Frame Sync B PB_06
SPTO_BFS SPORTO Channel B Frame Sync C PC_07
SPTO_BTDV SPORTO Channel B Transmit Data Valid A PA_15
SPT1_ACLK SPORT1 Channel A Clock A PA_08
SPT1_ADO SPORT1 Channel A Data 0 A PA_10
SPT1_AD1 SPORT1 Channel A Data 1 A PA_11
SPT1_AFS SPORT1 Channel A Frame Sync A PA_09
SPT1_ATDV SPORT1 Channel A Transmit Data Valid A PA_07
SPT1_BCLK SPORT1 Channel B Clock B PB_00
SPT1_BCLK SPORT1 Channel B Clock C PC_10
SPT1_BDO SPORT1 Channel B Data 0 B PB_02
SPT1_BD1 SPORT1 Channel B Data 1 B PB_03
SPT1_BFS SPORT1 Channel B Frame Sync B PB_01
SPT1_BTDV SPORT1 Channel B Transmit Data Valid A PA_07
SYS_BMODEO Boot Mode Control 0 Not Muxed SYS_BMODEO
SYS_BMODE1 Boot Mode Control 1 Not Muxed SYS_BMODE1
SYS_CLKIN Clock/Crystal Input Not Muxed SYS_CLKIN
SYS_CLKOUT Processor Clock Output Not Muxed SYS_CLKOUT
SYS_EXTWAKE External Wake Control Not Muxed SYS_EXTWAKE
SYS_FAULT Active-Low Fault Output Not Muxed SYS_FAULT
SYS_HWRST Processor Hardware Reset Control Not Muxed SYS_HWRST
SYS_NMI Non-maskable Interrupt Not Muxed SYS_NMI
SYS_RESOUT Reset Output Not Muxed SYS_RESOUT
SYS_WAKEO Power Saving Mode Wake-up 0 B PB_07
SYS_WAKE1 Power Saving Mode Wake-up 1 B PB_08
SYS_WAKE2 Power Saving Mode Wake-up 2 B PB_12
SYS_WAKE3 Power Saving Mode Wake-up 3 C PC_02
SYS_WAKE4 Power Saving Mode Wake-up 4 A PA_12
SYS_XTAL Crystal Output Not Muxed SYS_XTAL
TMO_ACIO TIMERO Alternate Capture Input 0 C PC_03
TMO_ACI TIMERO Alternate Capture Input 1 B PB_01
TMO_ACI2 TIMERO Alternate Capture Input 2 C PC_07
TMO_ACI3 TIMERO Alternate Capture Input 3 B PB_09
TMO_ACI4 TIMERO Alternate Capture Input 4 C PC_01
TMO_ACI5 TIMERO Alternate Capture Input 5 C PC_02
TMO_ACI6 TIMERO Alternate Capture Input 6 A PA_12
TMO_ACLKO TIMERO Alternate Clock 0 C PC_04
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Table 14. 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 UARTT_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 PPI0_D12 SMCO_A11 TMO_ACIO
PC_04 SPTO_BCLK SPIO_CLK MSIO_D1 SMCO_A12 TMO_ACLKO
PC_05 SPTO_AFS TMO_TMR3 MSIO_CMD
PC_06 SPTO_BDO SPI0_MISO MSIO_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 MSIO_CLK TMO_ACLK2
PC_10 SPT1_BCLK MSIO_D4 SPIT_SEL3 TMO_ACLK1
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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)

Signal Name

Type

Driver
Type

Int
Term

Reset
Term

Reset
Drive

Hiber
Term

Hiber
Drive

Power
Domain

Description
and Notes

GND_HADC

HADCO_VINO

HADCO_VIN1

HADCO_VIN2

HADCO_VIN3

HADCO_VREFN

HADCO_VREFP

JTG_TCK_
SWCLK
JTG_TDI

JTG_TDO_SWO

JTG_TMS_
SWDIO

JTG_TRST

PA_00

PA_01

g

I/0

I/0

I/0

I/0

I/0

I/0

I/0

na

na

na

na

na

na

na

na

na

na

none

none

none

none

none

none

none

pd

pu

none

pu

pd

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 na

none VDD_HADC

none VDD_HADC

none VDD_HADC

none VDD_HADC

none VDD_HADC

none VDD_HADC

none VDD_EXT
none VDD_EXT
none VDD_EXT
VDD_EXT

none

none VDD_EXT

VDD_EXT

none

none VDD_EXT

Desc: Ground HADC

Notes: If HADC is not used, connect to
ground.

Desc: HADCO Analog Input at channel 0
Notes: If HADC is not used, connect to
ground.

Desc: HADCO Analog Input at channel 1
Notes: If HADC is not used, connect to
ground.

Desc: HADCO Analog Input at channel 2
Notes: If HADC is not used, connect to
ground.

Desc: HADCO Analog Input at channel 3
Notes: If HADC is not used, connect to
ground.

Desc: HADCO Ground Reference for
ADC

Notes: If HADC is not used, connect to
ground.

Desc: HADCO External Reference for
ADC

Notes: If HADC is not used, connect to
ground.

Desc: JTAG Clock | Serial Wire Clock
Notes: Functional during reset.

Desc: JTAG Serial Data In

Notes: Functional during reset.

Desc: JTAG Serial Data Out | Serial Wire
Out

Notes: Functional during reset, three-
state when JTG_TRST is asserted.
Desc:JTAG Mode Select | Serial Wire DIO
Notes: Functional during reset.

Desc: JTAG Reset

Notes: Functional during reset, a 10k
external pull-down may be used to
shorten the typpexr gst timing
requirement.

Desc: SPI1 Clock | TRACEQ Trace Data 7 |
SMCO Byte Enable 0

Notes: SPI clock requires a pull-down
when controlling most SPI flash
devices.

Desc: SPI1 Master In, Slave Out | TRACEQ
Trace Data 6 | SMCO Byte Enable 1
Notes: Pull-up required for SPI_MISO if
SPI master boot is used.
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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.
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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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PACKAGE INFORMATION

The information presented in Figure 7 and Table 27 provides
details about package branding. For a complete listing of prod-

uct availability, see the Ordering Guide.

ANALOG
DEVICES

ADSP-BF70x
tppZccec

VVVVVV.X n.n

mcl{/)zg

#yyww country_of_origin

Figure 7. Product Information

on Package'

! Exact brand may differ, depending on package type.

Table 27. Package Brand Information

Table 28. Absolute Maximum Ratings (Continued)

Parameter Rating
DDR2 Reference Voltage (Vppg ger) -0.33Vto+1.90V
Input Voltage' 2 -0.33Vto+3.60V

~0.33Vt0 +5.50 V
-0.33V1t0+5.25V
-033Vto+6V
-0.33Vto+1.90 V

~0.33 V10 Vpp gxr + 0.5V

TWI Input Voltage??
USBO_Dx Input Voltage*
USBO_VBUS Input Voltage®
DDR2 Input Voltage®
Output Voltage Swing

low/loL Current per Signal' 4 mA (max)
Storage Temperature Range -65°Cto +150°C
Junction Temperature While Biased | +125°C

! Applies to 100% transient duty cycle.

% Applies only when Vp, gxr is within specifications. When Vi, gxr is outside
specifications, the range is Vpp gxr £ 0.2 V.

3 Applies to balls TWI_SCL and TWI_SDA.

*Ifthe USBis not used, connect USBO_Dx and USBO_VBUS according to Table 15
on Page 38.

> Applies only when Vpp pyc is within specifications. When Vpp pyc is outside
specifications, the range is Vpp pyc + 0.2 V.

Brand Key Field Description
ADSP-BF70x 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 SENSITIVITY

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.

A
Ala\

ABSOLUTE MAXIMUM RATINGS

Stresses at or above those listed in Table 28 may cause perma-

nent damage to the product. This is a st

ress rating only;

functional operation of the product at these or any other condi-
tions above those indicated in the operational section of this
specification is not implied. Operation beyond the maximum
operating conditions for extended periods may affect product

reliability.

Table 28. Absolute Maximum Ratings

Parameter Rating
Internal Supply Voltage (Vpp_nt) -0.33Vto+1.20V
External (1/0) Supply Voltage (Vpp gxr) | -0.33 Vto +3.60V

DDR2 Controller Supply Voltage
(VDDfDMC)

-0.33Vto+1.90V

USB PHY Supply Voltage (Vpp_ysg) -0.33Vto+3.60V

Real-Time Clock Supply Voltage -0.33Vto+3.60V

(VDDfRTC)

Housekeeping ADC Supply Voltage |-0.33Vto+3.60V

(VDDfHADC)

One-Time Programmable Memory -0.33Vto+3.60V

Supply Voltage (Vpp orp)

HADC Reference Voltage (Viapc rer) -0.33Vto+3.60V
Rev.A |
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Up/Down Counter/Rotary Encoder Timing
Table 47 and Figure 25 describe timing, related to the general-purpose counter (CNT).

Table 47. Up/Down Counter/Rotary Encoder Timing

VDD?EXT VDD?EXT
1.8V Nominal 3.3V Nominal
Parameter Min Max Min Max Unit
Timing Requirement
tweount Up/Down Counter/Rotary Encoder Input Pulse Width |2 X tscixo 2 X tscro ns

CNT_UD
CNT DG
CNT_ZM

twcount

Figure 25. Up/Down Counter/Rotary Encoder Timing
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Table 51. Serial Ports—Enable and Three-State

Parameter

vDDﬁEXT
1.8V Nominal

Min Max

Min

VDDfEXT
3.3V Nominal

Max

Unit

Switching Characteristics

tooTEN Data Enable from External Transmit SPT_CLK'
toorTe Data Disable from External Transmit SPT_CLK'
toomin Data Enable from Internal Transmit SPT_CLK'

topr Data Disable from Internal Transmit SPT_CLK'

14
-1.12
2.8

14

2.8

ns
ns
ns
ns

! Referenced to drive edge.

DRIVE EDGE

).

DRIVE EDGE

SPT_CLK
(SPORT CLOCK
EXTERNAL)

[{¢

).

topTEN

[{¢

).

topTTE |[t—

SPT_A/BDx
(DATA
CHANNEL A/B)

[{¢

).

DRIVE EDGE

[{¢

)).

DRIVE EDGE

SPT_CLK
(SPORT CLOCK
INTERNAL)

[{¢

)).

topTin

[{¢

)).

topTmi

SPT_A/BDx
(DATA
CHANNEL A/B)

[{¢

)).

[{¢

Figure 28. Serial Ports—Enable and Three-State
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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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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 (fpcxprog) 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 65,535:

f _ _Jsciko
PCLKPROG = (AL UE + 1)

N S
fecrxproG

!pCLKPROG

When externally generated the EPPI_CLK is called fpcyggxr:

1

tperkexT = F—
PCLKEXT

Table 60. Enhanced Parallel Peripheral Interface—Internal Clock

Vpp_ext Vop_ext
1.8V Nominal 3.3V Nominal

Parameter Min Max Min Max Unit
Timing Requirements
tsrsp) External FS Setup Before EPPI_CLK 6.5 5 ns
thrspl External FS Hold After EPPI_CLK 1.5 1 ns
tsprei Receive Data Setup Before EPPI_CLK 6.4 5 ns
tHprel Receive Data Hold After EPPI_CLK 1 1 ns
tss3l External FS3 Input Setup Before EPPI_CLK| 16.5 14 ns

Fall Edge in Clock Gating Mode
thrssal External FS3 Input Hold Before EPPI_CLK | 1.5 0 ns

Fall Edge in Clock Gating Mode
Switching Characteristics
tocLkw EPPI_CLK Width' 0.5 X tpcikprog — 2 0.5 X tpcikprog — 2 ns
tpcik EPPI_CLK Period' tecLkprOG — 2 tecikproG — 2 ns
torspl Internal FS Delay After EPPI_CLK 2 2 ns
thorsel Internal FS Hold After EPPI_CLK -4 -3 ns
tooTPI Transmit Data Delay After EPPI_CLK 2 2 ns
tyorel Transmit Data Hold After EPPI_CLK -4 -3 ns

! See Table 18 on Page 52 in Clock Related Operating Conditions for details on the minimum period that may be programmed for tpcikproc-
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FRAME SYNC DATA
DRIVEN SAMPLED
POLC[1:0] = 10
EPPI_CLK X X
POLCI[1:0] = 01
torspi le— tpcLkw
thorspi e——tpcik
EPPI_FS1/2
tsprei thprel

X X

Figure 40. PPl Internal Clock GP Receive Mode with Internal Frame Sync Timing

FRAME SYNC DATA DATA
DRIVEN DRIVEN DRIVEN
- tecik >

POLC[1:0] = 11
EPPI_CLK X

POLC[1:0] = 00

torspi e— tpcLw—
thorsei
EPPI_FS1/2
tootel thpTel
EPPI_Dx
Figure 41. PPl Internal Clock GP Transmit Mode with Internal Frame Sync Timing
DATA SAMPLED / DATA SAMPLED /
FRAME SYNC SAMPLED FRAME SYNC SAMPLED

POLC[1:0] = 11

EPPI_CLK x X

POLC[1:0] = 00

¢ ¢ e— tpcLkw
SFSPI HFSPI ¢
e—tpcik
EPPI_FS1/2
tsprei tuprel

EPPL DX X X

Figure 42. PPl Internal Clock GP Receive Mode with External Frame Sync Timing
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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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t Vo (miN)
le—— tusicLk ——»
MSI_CLK / _\_ _\_/_\_/_
tul | |« | |« trn tisu ty Vou wax)
tw [¢—>| [«—>|twn

INPUT

topLy ton
[—

OUTPUT

NOTES:

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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Dimensions for the 12 mm x 12 mm LFCSP_VQ package in

Figure 72 are shown in millimeters.

SURFACE-MOUNT DESIGN

PIN 1
" INDICATOR

FOR PROPER CONNECTION OF

12.10 0.28

12.00 sQ 0.60 MAX 0.23

11.90 0.60 0.18

MAX
T Z
/O =
PIN1_] /é
INDICATOR -
1.85 0.50 E
1n.758Q BSC EXPOSED g
11.65 PAD =
Lo
L=
L |
L |
=
e L |
0.50 =
O 0 S
0.30 «ANNNNNNNNNNNNNNNNNANNR=
TOP VIEW 4 BOTTOM VIEW
0.70 ReF
090 12°MAX 0.65 — 0.045
0.85 : - THE EXPOSED

o
I
=)

»
£
=
4
@

PLANE

L 0.190~0.245 REF

COMPLIANT TO JEDEC STANDARDS MO-220

0.025

— 0.005

PAD, REFER TO

THE PIN CONFIGURATION AND
FUNCTION DESCRIPTIONS
SECTION OF THIS DATA SHEET.

Figure 72. 88-Lead Lead Frame Chip Scale Package [LFCSP_VQ]

(CP-88-8)

Dimensions shown in millimeters

Table 71 is provided as an aid to PCB design. For industry-
standard design recommendations, refer to IPC-7351, Generic
Requirements for Surface-Mount Design and Land Pattern

Standard.

Table 71. CSP_BGA Data for Use with Surface-Mount Design

Package Package Package
Package Ball Attach Type Solder Mask Opening Ball Pad Size
BC-184-1 Solder Mask Defined 0.4 mm Diameter 0.5 mm Diameter
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PLANNED AUTOMOTIVE PRODUCTION PRODUCTS

Temperature Package
Model %3 Max. Core Clock |L2 SRAM Grade’ Package Description Option
ADBF702WCCPZ3xx 300 MHz 256K bytes -40°C to +105°C | 88-Lead LFCSP_VQ CP-88-8
ADBF702WCCPZ4xx 400 MHz 256K bytes -40°C to +105°C | 88-Lead LFCSP_VQ CP-88-8
ADBF703WCBCZ3xx 300 MHz 256K bytes -40°Cto +105°C | 184-Ball CSP_BGA BC-184-1
ADBF703WCBCZ4xx 400 MHz 256K bytes -40°C to +105°C | 184-Ball CSP_BGA BC-184-1
ADBF704WCCPZ3xx 300 MHz 512K bytes -40°C to +105°C | 88-Lead LFCSP_VQ CP-88-8
ADBF704WCCPZ4xx 400 MHz 512K bytes -40°C to +105°C | 88-Lead LFCSP_VQ CP-88-8
ADBF705WCBCZ3xx 300 MHz 512K bytes -40°C to +105°C | 184-Ball CSP_BGA BC-184-1
ADBF705WCBCZ4xx 400 MHz 512K bytes -40°Cto +105°C | 184-Ball CSP_BGA BC-184-1
ADBF706WCCPZ3xx 300 MHz 1024K bytes -40°Cto +105°C | 88-Lead LFCSP_VQ CP-88-8
ADBF706WCCPZ4xx 400 MHz 1024K bytes -40°C to +105°C | 88-Lead LFCSP_VQ CP-88-8
ADBF707WCBCZ3xx 300 MHz 1024K bytes -40°C to +105°C | 184-Ball CSP_BGA BC-184-1
ADBF707WCBCZ4xx 400 MHz 1024K bytes -40°C to +105°C | 184-Ball CSP_BGA BC-184-1

! Select Automotive grade products, supporting ~40°C to +105°C T aypext condition, will be available when they appear in the Automotive Products table.

?Z = RoHS Compliant Part.
3xx denotes the current die revision.

*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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