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Table 3. Clock Dividers

Divider (if Available on
Clock Source SYS_CLKOUT)

CCLK (Core Clock) By 16

SYSCLK (System Clock) By 8

SCLKO (System Clock, All Periph-| Not available on SYS_CLKOUT
erals not Covered by SCLK1)
SCLK1 (System Clock for Crypto | By 8
Engines and MDMA)

DCLK (LPDDR/DDR2 Clock) By 8

OCLK (Output Clock) Programmable

CLKBUF None, direct from SYS_CLKIN
Power Management

As shown in Table 4, the processor supports multiple power
domains, which maximizes flexibility while maintaining com-
pliance with industry standards and conventions. There are no
sequencing requirements for the various power domains, but all
domains must be powered according to the appropriate Specifi-
cations table for processor operating conditions; even if the
feature/peripheral is not used.

Table 4. Power Domains

Power Domain Vpp Range
All Internal Logic Voo INT
DDR2/LPDDR Voo, owmc
usB Voo_uss
OTP Memory VDD?OTP
HADC Vbb_Habc
RTC Vbo_rtc

All Other I/0O (Includes SYS, JTAG, and Ports Pins) | Vpp gxr

The dynamic power management feature of the processor
allows the processor’s core clock frequency (fccix) to be dynam-
ically controlled.

The power dissipated by a processor is largely a function of its
clock frequency and the square of the operating voltage. For
example, reducing the clock frequency by 25% results in a 25%
reduction in dynamic power dissipation.

See Table 5 for a summary of the power settings for each mode.

Full-On Operating Mode—Maximum Performance

In the full-on mode, the PLL is enabled and is not bypassed,
providing capability for maximum operational frequency. This
is the power-up default execution state in which maximum per-
formance can be achieved. The processor core and all enabled
peripherals run at full speed.
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Deep Sleep Operating Mode—Maximum Dynamic Power
Savings

The deep sleep mode maximizes dynamic power savings by dis-
abling the clocks to the processor core and to all synchronous
peripherals. Asynchronous peripherals may still be running but
cannot access internal resources or external memory.

Table 5. Power Settings

fsvscLie
fDCLKI
PLL fscikor Core
Mode/State | PLL Bypassed | fcci« fscik Power
Full On Enabled |No Enabled |Enabled |On
Deep Sleep | Disabled | — Disabled | Disabled |On
Hibernate Disabled | — Disabled | Disabled | Off

Hibernate State—Maximum Static Power Savings

The hibernate state maximizes static power savings by disabling
the voltage and clocks to the processor core and to all of the
peripherals. This setting signals the external voltage regulator
supplying the VDD_INT pins to shut off using the SYS_

EXTW AKE signal, which provides the lowest static power
dissipation.

Any critical information stored internally (for example, mem-
ory contents, register contents, and other information) must be
written to a nonvolatile storage device (or self-refreshed
DRAM) prior to removing power if the processor state is to be
preserved.

Because the Vpp gxr pins can still be supplied in this mode, all of
the external pins three-state, unless otherwise specified. This
allows other devices that may be connected to the processor to
still have power applied without drawing unwanted current.

Reset Control Unit

Reset is the initial state of the whole processor or the core and is
the result of a hardware- or software-triggered event. In this
state, all control registers are set to their default values and func-
tional units are idle. Exiting a full system reset starts with the
core being ready to boot.

The reset control unit (RCU) controls how all the functional
units enter and exit reset. Differences in functional require-
ments and clocking constraints define how reset signals are
generated. Programs must guarantee that none of the reset
functions puts the system into an undefined state or causes
resources to stall. This is particularly important when the core is
reset (programs must ensure that there is no pending system
activity involving the core when it is being reset).

From a system perspective, reset is defined by both the reset tar-
get and the reset source described as follows in the following list.
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184-BALL CSP_BGA SIGNAL DESCRIPTIONS

The processor’s pin definitions are shown in Table 7. The col-
umns in this table provide the following information:

o General-Purpose Port: The Port column in the table shows
whether or not the signal is multiplexed with other signals

« Signal Name: The Signal Name column in the table on a general-purpose 1/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 7. ADSP-BF70x 184-Ball CSP_BGA Signal Descriptions

Signal Name Description Port Pin Name
CANO_RX CANO Receive @ 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
DMCO0_A00 DMCO Address 0 Not Muxed DMCO0_A00
DMCO_AO01 DMCO Address 1 Not Muxed DMCO0_AO01
DMCO_A02 DMCO Address 2 Not Muxed DMCO_A02
DMCO0_A03 DMCO Address 3 Not Muxed DMCO0_A03
DMCO0_A04 DMCO Address 4 Not Muxed DMCO0_A04
DMCO_A05 DMCO Address 5 Not Muxed DMCO_A05
DMCO0_A06 DMCO Address 6 Not Muxed DMCO_A06
DMCO0_A07 DMCO Address 7 Not Muxed DMCO0_A07
DMCO0_A08 DMCO Address 8 Not Muxed DMCO0_A08
DMCO0_A09 DMCO Address 9 Not Muxed DMCO0_A09
DMCO_A10 DMCO Address 10 Not Muxed DMCO_A10
DMCO_A11 DMCO Address 11 Not Muxed DMCO_A11
DMCO0_A12 DMCO Address 12 Not Muxed DMCO0_A12
DMCO0_A13 DMCO Address 13 Not Muxed DMCO0_A13
DMCO_BAO DMCO0 Bank Address Input 0 Not Muxed DMCO_BAO
DMCO_BA1 DMCO0 Bank Address Input 1 Not Muxed DMCO0_BAT1
DMCO_BA2 DMCO Bank Address Input 2 Not Muxed DMCO_BA2
DMCO_CAS DMCO Column Address Strobe Not Muxed DMCO0_CAS
DMCO0_CK DMCO Clock Not Muxed DMCO0_CK
DMCO_CKE DMCO Clock enable Not Muxed DMCO_CKE
DMCO0_CK DMCO Clock (complement) Not Muxed DMCO0_CK
DMC0_CS0 DMCO Chip Select 0 Not Muxed DMC0_CS0
DMCO0_DQO00 DMCO0 Data 0 Not Muxed DMCO0_DQO00
DMCO0_DQo1 DMCO0 Data 1 Not Muxed DMCO0_DQO01
DMCO0_DQ02 DMCO Data 2 Not Muxed DMC0_DQO02
DMC0_DQo03 DMCO Data 3 Not Muxed DMC0_DQo03
DMCO0_DQo04 DMCO0 Data 4 Not Muxed DMCO0_DQo4
DMCO0_DQO05 DMCO Data 5 Not Muxed DMCO0_DQO05
DMCO0_DQo06 DMCO0 Data 6 Not Muxed DMCO0_DQO06
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Table 7. ADSP-BF70x 184-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name Description Port Pin Name
MSIO_INT MSI0 eSDIO Interrupt Input C PC_14
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_14 Position 00 through Position 14 C PC_00-PC_14
PPIO_CLK EPPIO Clock A PA_14
PPI0_DO00 EPPIO Data 0 B PB_07
PPI0_DO01 EPPIO Data 1 B PB_06
PPI0_D02 EPPIO Data 2 B PB_05
PPI0O_DO03 EPPIO Data 3 B PB_04
PPI0_D04 EPPIO Data 4 B PB_03
PPI0O_DO5 EPPIO Data 5 B PB_02
PPI0_D06 EPPIO Data 6 B PB_01
PPI0O_DO07 EPPIO Data 7 B PB_00
PPI0_D08 EPPIO Data 8 A PA_11
PPI0_D09 EPPIO Data 9 A PA_10
PPIO_D10 EPPIO Data 10 A PA_09
PPIO_D11 EPPIO Data 11 A PA_08
PPIO_D12 EPPIO Data 12 C PC_03
PPIO_D13 EPPIO Data 13 C PC_02
PPIO_D14 EPPIO Data 14 C PC_01
PPIO_D15 EPPIO Data 15 C PC_00
PPIO_D16 EPPIO Data 16 B PB_08
PPIO_D17 EPPIO Data 17 B PB_09
PPIO_FS1 EPPIO Frame Sync 1 (HSYNCQ) A PA_12
PPIO_FS2 EPPIO Frame Sync 2 (VSYNC) A PA_13
PPIO_FS3 EPPIO Frame Sync 3 (FIELD) A PA_15
RTCO_CLKIN RTCO Crystal input/external oscillator connection Not Muxed RTCO_CLKIN
RTCO_XTAL RTCO Crystal output Not Muxed RTCO_XTAL
SMCO_AO01 SMCO Address 1 A PA_08
SMCO_A02 SMCO Address 2 A PA_09
SMCO_A03 SMCO Address 3 A PA_10
SMCO0_A04 SMCO Address 4 A PA_11
SMCO_A05 SMCO Address 5 A PA_07
SMCO_A06 SMCO Address 6 A PA_06
SMCO0_A07 SMCO Address 7 A PA_05
SMCO_A08 SMCO Address 8 A PA_04
SMCO0_A09 SMCO Address 9 C PC_01
SMCO_A10 SMCO Address 10 C PC_02
SMCO_A11 SMCO Address 11 C PC_03
SMCO_A12 SMCO Address 12 C PC_04
SMCO_ABEO SMCO Byte Enable 0 A PA_00
SMCO_ABET SMCO Byte Enable 1 A PA_01
SMCO_AMSO SMCO Memory Select 0 A PA_15
SMCO_AMST SMCO Memory Select 1 A PA_02
SMCO_AOE SMCO Output Enable A PA_12
SMCO_ARDY SMCO Asynchronous Ready A PA_03
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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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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

PB_12

PB_13

PB_14

PB_15

PC_00

PC_01

PC_02

PC_03

PC_04

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

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

Desc: SPI2 Master Out, Slave In | TRACEO
Trace Data 3| SMCO Data 12| SYS Power
Saving Mode Wakeup 2

Notes: If hibernate mode is used, one of
the following must be true during
hibernate. Either this pin must be
actively driven by another IC, or it must
have a pull-up or pull-down.

Desc: SPI2 Data 2 | UART1 Request to
Send | TRACEO Trace Data 2 | SMCO Data
13

Notes: No notes.

Desc: SP12 Data 3 | UART1 Clear to Send
| TRACEO Trace Data 1 | SMCO Data 14
Notes: No notes.

Desc: SPI2 Slave Select Output 1 |
TRACEO Trace Data 0 | SMCO Data 15 |
SPI2 Slave Select Input

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

Desc: UART1 Transmit | SPTO Channel A
Data 1| PPIO Data 15

Notes: No notes.

Desc: UART1 Receive | SPTO Channel B
Data 1| PPIO Data 14| SMCO Address 9 |
TMO Alternate Capture Input 4

Notes: No notes.

Desc: UARTO Request to Send | CANO
Receive | PPI0 Data 13 | SMCO Address
10| SYS Power Saving Mode Wakeup 3 |
TMO Alternate Capture Input 5

Notes: If hibernate mode is used, one of
the following must be true during
hibernate. Either this pin must be
actively driven by another IC, or it must
have a pull-up or pull-down.

Desc: UARTO Clear to Send | CANO
Transmit | PPI0 Data 12 | SMCO Address
11 | TMO Alternate Capture Input 0
Notes: No notes.

Desc: SPTO Channel B Clock | SPI0 Clock
| MSIO Data 1 | SMCO Address 12 | TMO
Alternate Clock 0

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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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

TWIO_SCL 1/0 D none none none none none VDD_EXT Desc: TWIO Serial Clock
Notes: Open drain, requires external
pull up. Consult version 2.1 of the 12C
specification for the proper resistor
value. If TWI is not used, connect to
ground.

TWIO_SDA 1/0 D none none none none none VDD_EXT Desc: TWIO Serial Data
Notes: Open drain, requires external
pull up. Consult version 2.1 of the 12C
specification for the proper resistor
value. If TWI is not used, connect to
ground.

USBO_CLKIN a na none none none none none VDD_USB Desc: USBO Clock/Crystal Input
Notes: If USB is not used, connect to
ground. Active during reset

USBO_DM 1/0 F none none none none none VDD_USB Desc: USBO Data -
Notes: Pull low if not using USB. For
complete documentation of hibernate
behavior when USBis used, see the USB
chapter in the HRM.

USBO_DP 1/0 F none none none none none VDD_USB Desc: USBO Data +
Notes: Pull low if not using USB. For
complete documentation of hibernate
behavior when USBis used, see the USB
chapter in the HRM.

USBO_ID 1/0 na none none none none none VDD_USB Desc: USBO OTG ID
Notes: If USB is not used connect to
ground. When USB is being used, the
internal pull-up that is present during
hibernate is programmable. See the
USB chapter in the HRM. Active during
reset.

USBO_VBC 1/0 E none none none none none VDD_USB Desc: USBO VBUS Control
Notes: If USB is not, used pull low.

USBO_VBUS I/0 G none none none none none VDD_USB Desc: USBO Bus Voltage
Notes: If USB is not used, connect to
ground.

USBO_XTAL a na none none none none none VDD_USB Desc: USBO Crystal
Notes: No notes.

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

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

VDD_HADC s na none none none none none na Desc: VDD for HADC
Notes: If HADC is not used, connect to
ground.

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

Test Conditions/Comments

Min

Typ

Max

Unit

lozr.Twi™* Three-State Leakage Current

Vop_ext =347 V, Vpp puc = 1.9V,
VDD?USB =347 V, VIN =55V

10

HA

ADSP-BF701/703/705/707 Input Capacitance

Cn (GPIO)®  Input Capacitance

Tameient = 25°C

52

6.0

pF

Cnrw™ Input Capacitance

TAMBIENT =25°C

6.9

74

pF

Cin_por '© Input Capacitance

TAMBIENT =25°C

6.1

6.9

pF

ADSP-BF700/702/704/706 Input Capacitance

Cn (GPIO)™® Input Capacitance

Tamsient = 25°C

5.0

53

pF

Crnrw™ Input Capacitance

Tamsient = 25°C

6.8

7.4

pF

IDDiDEEPSLEEPW' 18 VDDJNT Currentin Deep 5|eep Mode

Clocks disabled
T,=25°C

1.4

mA

IDD?IDLE18 VDD?INT Currentin Idle

foLicik= 300 MHz

fcck = 100 MHz

ASF = 0.05 (idle)

fovscik = fscko = 25 MHz
USBCLK = DCLK = OUTCLK =
SCLK1 = DISABLED
Peripherals disabled
T,=25°C

13

mA

18
Iop_Tvp Voo_int Current

foLLck= 800 MHz

feck =400 MHz

ASF = 1.0 (full-on typical)
fsvscik = fsciko = 25 MHz
USBCLK = DCLK = OUTCLK =
SCLK1 = DISABLED
Peripherals disabled
T,=25°C

90

mA

18
Iop_Tvp Vop_int Current

frLLck= 300 MHz

feck =300 MHz

ASF = 1.0 (full-on typical)
fsvscuk = fscko = 25 MHz
USBCLK = DCLK = OUTCLK =
SCLK1 = DISABLED
Peripherals disabled
T,=25°C

66

mA

18
Iop_Tvp Vop_int Current

frLLcik= 400 MHz

feck =200 MHz

ASF = 1.0 (full-on typical)
fsvscuk = fscko = 25 MHz
USBCLK = DCLK = OUTCLK =
SCLK1 = DISABLED
Peripherals disabled
T,=25°C

49

mA

18
Iop_Tvp Vop_int Current

forcc= 300 MHz

fecl= 100 MHz

ASF = 1.0 (full-on typical)
fsvscuk = fscko = 25 MHz
USBCLK = DCLK = OUTCLK =
SCLK1 = DISABLED
Peripherals disabled
T,=25°C

30

mA
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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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SMC Read Cycle Timing With Reference to SYS_CLKOUT

The following SMC specifications with respect to SYS_CLKOUT are given to accommodate the connection of the SMC to
programmable logic devices. These specifications assume that SYS_CLKOUT is outputting a buffered version of SCLKO by
setting CGU_CLKOUTSEL.CLKOUTSEL = 0x3. However, SCLKO must not run faster than the maximum focx specification.

For this example, RST = 0x2, RAT = 0x4, and RHT = 0x1.

Table 32. SMC Read Cycle Timing With Reference to SYS_CLKOUT (BxMODE = b#00)

vDD?EXT vDD?EXT
1.8V Nominal 3.3V Nominal
Parameter Min Max Min Max Unit
Timing Requirements
tspar SMCO_Dx Setup Before SYS_CLKOUT 53 4.3 ns
tHpAT SMCO_Dx Hold After SYS_CLKOUT 1.5 1.5 ns
tsaroy SMCO_ARDY Setup Before SYS_CLKOUT 16.6 14.4 ns
tharDY SMCO_ARDY Hold After SYS_CLKOUT 0.7 0.7 ns
Switching Characteristics
too Output Delay After SYS_CLKOUT' 7 7 ns
tho Output Hold After SYS_CLKOUT' -2.5 -2.5 ns
! Output signals are SMCO_Ax, SMCO_AMSx, SMCO_AOE, and SMCO_ABEx.
SETUP PROGRAMMED READ ACCESS EXTENDED HOLD
2 CYCLES ACCESS 4 CYCLES . 3 CYCLES 1CYCLE,
I tpo | tho
SMCO_AMSX
'SMCO_ABExX
SMCO_Ax
SMCO_AOE
e too tho —-
SMCO_ARE
tsarDY e~ tHarRDY
|
SMCO_ARDY
T
tsarDy |  |=— l— tspat
thaRDY —- - thpat

DATA 15-0 4(

Figure 11. Asynchronous Memory Read Cycle Timing
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DDR2 SDRAM Write Cycle Timing

Table 41 and Figure 19 show DDR2 SDRAM write cycle timing, related to the dynamic memory controller (DMC).

Table 41. DDR2 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 -0.25 +0.25 tek
tos Last Data Valid to DMCO_DQS Delay 0.15 ns
toy DMCO0_DAQS to First Data Invalid Delay 0.275 ns
toss DMCO0_DQS Falling Edge to Clock Setup Time 0.2 tek
tosH DMCO_DQS Falling Edge Hold Time From DMCO_CK 0.2 tek
toasH DMCO0_DQS Output High Pulse Width 0.35 tek
Toast DMCO0_DQS Output Low Pulse Width 0.35 tek
twere Write Preamble 0.35 tek
twpsT Write Postamble 04 tek
tow Address and Control Output Pulse Width 0.6 tek
topw DMCO0_DQ and DMCO0_DM Output Pulse Width 0.35 tek

! To ensure proper operation of the DDR2, all the DDR2 guidelines have to be strictly followed.
> Write command to first DMCO_DQS delay = WL X tcg + tpagss.

pmMco_cK - = - - "
DMCO_CK I, - — Y 4

tipw

r — —

DMCO_Ax
DMCO CONTROL —_ —_— - | — — =

toss

DMCO_LDQS
DMCO0_UDQS

DMCO_LDM
DMCO0_UDM X

DMCO0_DQx

Figure 19. DDR2 SDRAM Controller Output AC Timing
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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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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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Table 61. Enhanced Parallel Peripheral Interface—External Clock

VDD?EXT vDDﬁEXT

1.8V Nominal 3.3V Nominal
Parameter Min Max Min Max Unit
Timing Requirements
tpeew  EPPI_CLK Width' (0.5 X tpeikext) — 1 (0.5 X tpckexy) — 1 ns
trcLk EPPI_CLK Period’ trcikext — 1 tpcikext — 1 ns
tsrspe External FS Setup Before EPPI_CLK 1.5 1 ns
thrspe External FS Hold After EPPI_CLK 33 3 ns
tspReE Receive Data Setup Before EPPI_CLK 1 1 ns
thoreE Receive Data Hold After EPPI_CLK 3 3 ns
Switching Characteristics
torspE Internal FS Delay After EPPI_CLK 17.5 14.5 ns
tuorspe Internal FS Hold After EPPI_CLK 25 25 ns
tooTee Transmit Data Delay After EPPI_CLK 17.5 14.5 ns
thoTee Transmit Data Hold After EPPI_CLK 2.5 2.5 ns

! This specification indicates the minimum instantaneous width or period that can be tolerated due to duty cycle variation or jitter on the external EPPI_CLK. For the external
EPPI_CLK ideal maximum frequency, see the fpc;gexr specification in Table 18 on Page 52 in Clock Related Operating Conditions.

FRAME SYNC DATA
DRIVEN SAMPLED
POLC[1:0] = 10
EPPI_CLK X X
POLCI1:0] = 01
torspe e— tpcLkw
thorspe le———trcik
EPPI_FS1/2
tspree tupreE
EPPI_Dx X X
Figure 45. PPl External Clock GP Receive Mode with Internal Frame Sync Timing
FRAME SYNC DATA DATA
DRIVEN DRIVEN DRIVEN
- tecik >
POLC[1:0] = 11
EPPI_CLK X
POLCI[1:0] = 00
torsPE e— tpcLkw—o]
thorspe
EPPI_FS1/2
<— tppTPE ethpTPE
EPPI_Dx

Figure 46. PPl External Clock GP Transmit Mode with Internal 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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Mobile Storage Interface (MSI) Controller Timing

Table 64 and Figure 49 show I/O timing, related to the mobile storage interface (MSI).

The MSI timing depends on the period of the input clock that has been routed to the MSI peripheral (tysicixn) by setting the
MSIO_UHS_EXT register. See Table 63 for this information.

Table 63. tMSICLKIN Settings

EXT_CLK_MUX_CTRL[31 :30] tMSICLKIN
00 tsciko X 2
01 tsciko
10 tscuka X 3
¢ _ 1
MSICLKIN — f
MSICLKIN

(fmsicxeroc) frequency in MHz is set by the following equation where DIVO is a field in the MSI_CLKDIV register that can be set from 0 to
255. When DIVO is set between 1 and 255, the following equation is used to determine fygicikproG:

_ fusicrxin

IusicrkeroG = DIVO x 2

When DIVO0 =0,
Fmsicikero = fusicikn
Also note the following:

1

! MSICLKPROG = o
MSICLKPROG

Table 64. MSI Controller Timing

Vop_exr Vop_exr

1.8V Nominal 3.3V Nominal
Parameter Min Max Min Max Unit
Timing Requirements
tisu Input Setup Time 55 4.7 ns
ty Input Hold Time 2 0.5 ns
Switching Characteristics
twsick Clock Period Data Transfer Mode' tmsicLkerog — 1.5 tusicikerog — 1.5 ns
twi Clock Low Time 7 7 ns
twy  Clock High Time 7 7 ns
try Clock Rise Time 3 ns
trw Clock Fall Time 3 3 ns
top,y Output Delay Time During Data Transfer Mode (0.5 X tysican) + 3.2 (0.5 X tysicukn) + 3 |[ns
ton Output Hold Time (0.5 X tysician) — 4 (0.5 X tysician) — 3 ns

! See Table 18 on Page 52 in Clock Related Operating Conditions for details on the minimum period that may be programmed for tysicrproc-
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Table 67. 184-Ball CSP_BGA Ball Assignment (Numerical by Ball Number)

Ball No. |Signal Name Ball No. |Signal Name Ball No. |Signal Name Ball No. |Signal Name
AO1 GND D08 VDD_DMC HO3 SYS_CLKOUT L14 GND

A02 DMCO_A09 D09 VDD_DMC Ho4 VDD_INT MO1 PC_00

AO3 DMCO_BAO D12 PA_08 HO5 GND M02 RTCO_CLKIN
A04 DMCO_BA1 D13 DMCO0_DQO06 HO6 GND Mo03 PB_15

AO5 DMCO_BA2 D14 DMCO0_DQO05 Ho7 GND M04 PB_12

A06 DMCO_CAS EO1 DMCO_A06 HO8 GND MO5 PC_12

A07 DMCO_RAS E02 DMCO_A05 HO9 GND M06 USBO_VBUS
AO8 DMCO_A13 E03 JTG_TDI H10 GND Mo7 USBO_VBC
A09 PA_03 EO5 VDD_INT H11 VDD_DMC M08 PB_09

A10 DMCO_CK E06 VDD_DMC H12 PA_10 M09 PB_05

A11 DMCO_CK E07 VDD_DMC H13 PA_11 M10 PB_04

A12 DMCO_LDQS E08 VDD_DMC H14 DMCO0_UDQS M11 PB_01

A13 DMCO0_LDQS E09 VDD_DMC Jo1 PC_05 M12 PB_03

A14 GND E10 DMCO_VREF Jo2 PC_06 M13 DMCO_LDM
BO1 DMCO_A07 E12 SYS_BMODEO Jo3 SYS_RESOUT M14 SYS_CLKIN
BO2 DMCO_A08 E13 DMC0_DQO08 Jo4 VDD_INT NO1 RTCO_XTAL
BO3 DMCO_A11 E14 DMC0_DQ07 Jos VDD_RTC NO2 PB_14

BO4 DMCO_A10 FO1 DMCO_A01 Joe GND NO3 PB_11

BO5 DMCO_A12 FO2 DMCO_A02 Jo7 GND NO4 PC_14

BO6 DMCO_WE FO3 PC_09 Jos GND NO5 PC_11

BO7 DMCO0_CS0 FO4 VDD_INT Jo9 GND NO6 USBO_ID

BOS DMCO_ODT FO5 VDD_INT J10 GND_HADC NO7 USBO_DP
B09 DMCO_CKE F06 GND Jm VDD_OTP NO8 PB_08

B10 DMC0_DQO00 Fo7 GND J12 PA_13 NO9 PB_06

B11 DMC0_DQ02 Fo8 GND 3 DMC0_DQ13 N10 PB_00

B12 DMCO_DQO1 F09 GND 4 DMCO_UDQS N11 HADCO_VIN2
B13 DMCO_DQ04 F10 VDD_DMC Ko1 PC_04 N12 HADCO_VIN1
B14 DMCO0_DQO03 F11 VDD_DMC K02 PC_01 N13 PA_15

Co1 JTG_TDO_SWO F12 SYS_FAULT K03 PC_02 N14 SYS_XTAL
C02 JTG_TMS_SWDIO F13 DMC0_DQ10 K05 VDD_EXT PO1 GND

Co3 JTG_TCK_SWCLK F14 DMC0_DQ09 K06 VDD_EXT P02 PB_13

Co4 PA_01 GO1 DMCO_A03 Ko7 VDD_EXT P03 PB_10

Co5 SYS_EXTWAKE GO2 PA_00 K08 VDD_EXT P04 PC_13

Co6 PA_02 GO3 PC_08 K09 VDD_EXT P05 USBO_XTAL
Co7 SYS_NMI G04 VDD_INT K10 VDD_HADC P06 USBO_CLKIN
cos GND GO5 GND K12 PA_12 P07 USBO_DM
C09 PA_04 G06 GND K13 DMC0_DQ15 P08 PB_07

C10 PA_05 GO7 GND K14 DMC0_DQ14 P09 HADCO_VREFN
C11 PA_06 G08 GND LO1 PC_03 P10 HADCO_VREFP
C12 PA_07 G09 GND LO2 TWIO_SDA P11 HADCO_VIN3
C13 SYS_HWRST G10 GND L03 TWIO_SCL P12 HADCO_VINO
C14 SYS_BMODET G11 VDD_DMC LO6 VDD_USB P13 PA_14

DO1 DMCO_A00 G12 PA_09 LO7 VDD_EXT P14 GND

D02 DMCO_A04 G13 DMC0_DQ11 L08 VDD_EXT

D03 JTG_TRST G14 DMCO0_DQ12 L09 VDD_EXT

D06 VDD_DMC HO1 PC_07 L12 PB_02

DO7 VDD_DMC HO2 PC_10 L13 DMCO_UDM

Rev.A | Page1080f116 | September2015




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

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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