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GENERAL DESCRIPTION

The ADSP-BF70x processor is a member of the Blackfin®
family of products. The Blackfin processor combines a dual-
MAC 16-bit state-of-the-art signal processing engine, the
advantages of a clean, orthogonal RISC-like microprocessor
instruction set, and single-instruction, multiple-data (SIMD)
multimedia capabilities into a single instruction-set architec-
ture. New enhancements to the Blackfin+ core add 32-bit MAC
and 16-bit complex MAC support, cache enhancements, branch
prediction and other instruction set improvements—all while
maintaining instruction set compatibility to previous Blackfin
products.

Table 1. Processor Comparison

The processor offers performance up to 400 MHz, as well as low
static power consumption. Produced with a low-power and low-
voltage design methodology, they provide world-class power
management and performance.

By integrating a rich set of industry-leading system peripherals
and memory (shown in Table 1), the Blackfin processor is the
platform of choice for next-generation applications that require
RISC-like programmability, multimedia support, and leading-
edge signal processing in one integrated package. These applica-
tions span a wide array of markets, from automotive systems to
embedded industrial, instrumentation, video/image analysis,
biometric and power/motor control applications.

ADSP- ADSP- ADSP- ADSP- ADSP- ADSP- ADSP- ADSP-
Processor Feature BF700 BF701 BF702 BF703 BF704 BF705 BF706 BF707
Maximum Speed Grade (MHz)' 200 400
Maximum SYSCLK (MHz) 100 200
Package Options 88-Lead 184-Ball 88-Lead 184-Ball 88-Lead 184-Ball 88-Lead 184-Ball
LFCSP CSP_BGA LFCSP CSP_BGA LFCSP CSP_BGA LFCSP CSP_BGA
GPIOs 43 47 43 47 43 47 43 47
L1 Instruction SRAM 48K
_|L1 Instruction SRAM/Cache 16K
£ |L1 Data sRAM 32K
< |L1 Data SRAM/Cache 32K
g L1 Scratchpad (L1 Data C) 8K
2 |L2SRAM 128K | 256K | 512K | 1024K
L2 ROM 512K
DDR2/LPDDR (16-bit) No Yes | No Ys | No Ys | No Yes
1’C 1
Up/Down/Rotary Counter 1
GP Timer 8
Watchdog Timer 1
GP Counter 1
SPORTs 2
Quad SPI 2
Dual SPI 1
SPI Host Port 1
USB 2.0 HS OTG 1
Parallel Peripheral Interface 1
CAN 2
UART 2
Real-Time Clock 1
Static Memory Controller (SMC) Yes
Security Crypto Engine Yes
SD/SDIO (MSI) 4-bit 8-bit 4-bit 8-bit 4-bit 8-bit 4-bit 8-bit
4-Channel 12-Bit ADC No Yes No Yes No Yes No Yes
! Other speed grades available.
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Table 6. ADSP-BF70x Detailed Signal Descriptions (Continued)

Port Name Direction Description

USB_DM 1/0 Data -. Bidirectional differential data line.

USB_DP 1/0 Data +. Bidirectional differential data line.

USB_ID Input OTG ID. Senses whether the controller is a host or device. This signal is pulled low when an A-type
plug is sensed (signifying that the USB controller is the A device), but the input is high when a B-type
plug is sensed (signifying that the USB controller is the B device).

USB_VBC Output VBUS Control. Controls an external voltage source to supply VBUS when in host mode. May be
configured as open-drain. Polarity is configurable as well.

USB_VBUS 1/0 Bus Voltage. Connects to bus voltage in host and device modes.

USB_XTAL Output Crystal. Drives an external crystal. Must be left unconnected if an external clock is driving USB_CLKIN.
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Table 7. ADSP-BF70x 184-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name Description Port Pin Name
SPI2_D2 SPI2 Data 2 B PB_13
SPI2_D3 SPI2 Data 3 B PB_14
SPI12_MISO SPI2 Master In, Slave Out B PB_11
SPI2_MOSI SPI12 Master Out, Slave In B PB_12
SPI2_RDY SPI2 Ready A PA_04
SPI2_SELT SPI2 Slave Select Output 1 B PB_15
SPI2_SEL2 SPI2 Slave Select Output 2 B PB_08
SPI2_SEL3 SPI2 Slave Select Output 3 B PB_09
SPI2_SS SPI2 Slave Select Input B PB_15
SPTO_ACLK SPORTO Channel A Clock A PA_13
SPTO_ACLK SPORTO Channel A Clock C PC_09
SPTO_ADO SPORTO Channel A Data 0 A PA_14
SPTO_ADO SPORTO Channel A Data 0 C PC_08
SPTO_AD1 SPORTO Channel A Data 1 C PC_00
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 C 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_BDO SPORT1 Channel B Data 0 C PC_12
SPT1_BD1 SPORT1 Channel B Data 1 B PB_03
SPT1_BD1 SPORT1 Channel B Data 1 C PC_13
SPT1_BFS SPORT1 Channel B Frame Sync B PB_01
SPT1_BFS SPORT1 Channel B Frame Sync C PC_11
SPT1_BTDV SPORT1 Channel B Transmit Data Valid A PA_07
SPT1_BTDV SPORT1 Channel B Transmit Data Valid C PC_14
SYS_BMODEO Boot Mode Control 0 Not Muxed SYS_BMODEO
SYS_BMODET1 Boot Mode Control 1 Not Muxed SYS_BMODET1
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
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GPI0 MULTIPLEXING FOR 184-BALL CSP_BGA

Table 8 through Table 10 identify the pin functions that are
multiplexed on the general-purpose I/O pins of the 184-ball
CSP_BGA package.

Table 8. 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_DO07 SMCO_ABEO
PA_01 SPI1_MISO TRACEO_DO06 SMCO_ABET
PA_02 SPI1_MOSI TRACEO_DO5 SMCO_AMST
PA_03 SPIT_SEL2 SPI1_RDY SMCO_ARDY
PA_04 SPIT_SELT TMO_TMR7 SPI2_RDY SMCO_A08 SPI1_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_AO5 CNTO_DG
PA_08 PPIO_D11 MSI0_CD SPT1_ACLK SMCO_A01
PA_09 PPIO_D10 TMO_TMR4 SPT1_AFS SMCO_AO02
PA_10 PPI0_D09 TMO_TMR5 SPT1_ADO SMCO_AO03
PA_11 PPI0_D08 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_ACLKS5
PA_15 PPIO_FS3 SPTO_ATDV SPTO_BTDV SMCO_AMSO CNTO_UD
Table 9. 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 PPI0_D07 SPT1_BCLK SPIO_CLK SMCO0_D07 TMO_ACLK3
PB_01 PPI0_D06 SPT1_BFS SPI0_MISO SMCO0_D06 TMO_ACI
PB_02 PPI0_DO5 SPT1_BDO SPI0_MOSI SMCO0_DO05
PB_03 PPI0_D04 SPT1_BD1 SPI0_D2 SMCO0_D04
PB_04 PPI0_D03 SPTO_BCLK SPIO_SEL4 SMC0_DO03 TMO_ACLK6
PB_05 PPI0_D02 SPTO_BDO SPI0_SEL5 SMC0_D02
PB_06 PPI0_DO1 SPTO_BFS SPI0_SEL6 SMC0_DO01 TMO_CLK
PB_07 PPI0_D00 SPTO_BD1 SPIO_D3 SMCO0_D00 SYS_WAKEO
PB_08 UARTO_TX PPI0_D16 SPI2_SEL2 SMC0_DO08 SYS_WAKE1
PB_09 UARTO_RX PPI0_D17 SPI2_SEL3 SMC0_D09 TMO_ACI3
PB_10 SPI2_CLK TRACEO_CLK SMCO0_D10 TMO_ACLK4
PB_11 SPI2_MISO TRACEO_D04 SMCO_D11
PB_12 SPI2_MOSI TRACEO_DO3 SMC0_D12 SYS_WAKE?2
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_DO0O SMCO0_D15 SPI2_SS
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ADSP-BF70x DESIGNER QUICK REFERENCE

Table 15 provides a quick reference summary of pin related
information for circuit board design. The columns in this table
provide the following information:

« Signal Name: The Signal Name column in the table
includes the signal name for every pin and (where applica-
ble) the GPIO multiplexed pin function for every pin.

« Pin Type: The Type column in the table identifies the I/O
type or supply type of the pin. The abbreviations used in
this column are na (none), I/O (input/output), a (analog), s
(supply), and g (ground).

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

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

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

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

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

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

Table 15. ADSP-BF70x Designer Quick Reference

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

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

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

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

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

There are some exceptions to this scheme:

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

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

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

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

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

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

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

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

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

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

Driver |Int Reset |Reset |Hiber |Hiber |Power Description
Signal Name | Type Type Term Term Drive |Term Drive |Domain and Notes
DMCO_A06 1/0 B none none none none none VDD_DMC | Desc: DMCO Address 6
Notes: No notes.
DMCO_A07 1/0 B none none none none none VDD_DMC | Desc: DMCO Address 7
Notes: No notes.
DMCO_A08 1/0 B none none none none none VDD_DMC | Desc: DMCO Address 8
Notes: No notes.
DMCO_A09 1/0 B none none none none none VDD_DMC | Desc: DMCO Address 9
Notes: No notes.
DMCO_A10 1/0 B none none none none none VDD_DMC | Desc: DMCO Address 10
Notes: No notes.
DMCO_A11 1/0 B none none none none none VDD_DMC | Desc: DMCO Address 11
Notes: No notes.
DMCO_A12 1/0 B none none none none none VDD_DMC | Desc: DMCO Address 12
Notes: No notes.
DMCO_A13 1/0 B none none none none none VDD_DMC | Desc: DMCO Address 13
Notes: No notes.
DMCO0_BAO I/0 B none none none none none VDD_DMC | Desc: DMCO Bank Address Input 0
Notes: No notes.
DMCO_BAT1 I/0 B none none none none none VDD_DMC | Desc: DMCO Bank Address Input 1
Notes: No notes.
DMCO_BA2 1/0 B none none none none none VDD_DMC | Desc: DMCO Bank Address Input 2
Notes: For LPDDR, leave unconnected.
DMCO0_CAS I/O B none |none |none |none |[none |VDD_DMC |Desc:DMCO Column Address Strobe
Notes: No notes.
DMCO_CK I/0 C none none L none L VDD_DMC | Desc: DMCO Clock
Notes: No notes.
DMCO0_CK I/O C none |none |L none |L VDD_DMC | Desc: DMCO Clock (complement)
Notes: No notes.
DMCO_CKE 1/0 B none none L none L VDD_DMC | Desc: DMCO Clock enable
Notes: No notes.
DMCO0_CS0 I/0 B none |none |none |none |none |VDD_DMC |Desc: DMCO Chip Select0
Notes: No notes.
DMC0_DQO0 |1/0 B none none none none none VDD_DMC | Desc: DMCO Data 0
Notes: No notes.
DMCO0_DQO1 1/0 B none none none none none VDD_DMC | Desc: DMCO Data 1
Notes: No notes.
DMCO0_DQ02 |1/0 B none none none none none VDD_DMC | Desc: DMCO Data 2
Notes: No notes.
DMCO0_DQO03 1/0 B none none none none none VDD_DMC | Desc: DMCO Data 3
Notes: No notes.
DMC0_DQ04 |1/0 B none none none none none VDD_DMC | Desc: DMCO Data 4
Notes: No notes.
DMCO0_DQO5 |1/0 B none none none none none VDD_DMC | Desc: DMCO Data 5
Notes: No notes.
DMCO0_DQo06 |1/0 B none none none none none VDD_DMC | Desc: DMCO Data 6
Notes: No notes.
DMCO0_DQO07 |1/0 B none none none none none VDD_DMC | Desc: DMCO Data 7
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

PA_12

PA_13

PA_14

PA_15

PB_00

PB_01

PB_02

PB_03

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:PPI0Frame Sync 1 (HSYNC) | CAN1
Receive | SPORTOChannel AFrame Sync
|SMCO Output Enable |SYS Power
Saving Mode Wakeup 4 | TMO Alternate
Capture Input 6

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: PP10 Frame Sync 2 (VSYNC) | CAN1
Transmit | SPORTO Channel A Clock |
SMCO Read Enable | CNTO Count Zero
Marker

Notes: No notes.

Desc: PPI0 Clock | SPI1 Slave Select
Output 4 | SPORTO Channel AData 0 |
SMCO Write Enable | TMO Alternate
Clock 5

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

Desc: PPIO Frame Sync 3 (FIELD) | SPTO
Channel A Transmit Data Valid | SPTO
Channel B Transmit Data Valid | SMCO
Memory Select 0 | CNTO Count Up and
Direction

Notes: May require a pull-up if used as
an SMC memory select. Check the data
sheetrequirements of the ICitconnects
to.

Desc:PPI0Data 7 | SPT1 Channel B Clock
| SPI0 Clock | SMCO Data 7 | TMO
Alternate Clock 3

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

Desc: PPI0 Data 6 | SPT1 Channel B
Frame Sync | SPIO Master In, Slave Out |
SMCO Data 6 | TMO Alternate Capture
Input 1

Notes: Pull-up required for SPI_MISO if
SPI master boot is used.

Desc: PPI0O Data 5| SPT1 Channel B Data
0| SPI0 Master Out, Slave In | SMCO Data
5

Notes: No notes.

Desc: PPI0O Data 4| SPT1 Channel B Data
1| SPIO Data 2 | SMCO Data 4

Notes: No notes.
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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 Read

Table 31 and Figure 10 show asynchronous memory read timing, related to the static memory controller (SMC).

Table 31. Asynchronous Memory Read (BxMODE = b#00)

Vop_exr Voo _ext
1.8V Nominal 3.3V Nominal

Parameter Min Max Min Max Unit

Timing Requirements

tspATARE DATA in Setup Before 11.8 10.8 ns
SMCO_ARE High

tHDATARE DATA in Hold After 0 0 ns
SMCO_ARE High

toarovare ~ SMCO_ARDY Valid After (RAT - 2.5) x (RAT - 2.5) x ns
SMCO_ARE Low" 2 tocio— 17.5 tocko— 17.5

Switching Characteristics

tamsane SMCO_Ax/SMCO_AMSx | (PREST +RST + PREAT) (PREST+RST + PREAT) ns
Assertion Before X tsciko — 2 X tsciko — 2
SMCO_ARE Low?

toADvARE SMCO_ARE Low Delay PREAT X tscixo — 2 PREAT X tscixo — 2 ns
From ADV High

taoEARE SMCO_AOE Assertion (RST + PREAT) x (RST + PREAT) x ns
Before SMCO_ARE Low | tsciko — 2 tsciko — 2

tuare Output* Hold After RHT X tecixo — 2 RHT X teciko — 2 ns
SMCO_ARE High®

twase SMCO_ARE Active Low | RAT X tgcixo — 2 RAT X tsciko — 2 ns
Width®

toarearoy  SMCO_ARE High Delay 3.5 X tscio + 17.5 3.5 X tsqo+ 175 | ns

After SMCO_ARDY
Assertion’

'SMCO_BxCTL.ARDYEN bit = 1.

2RAT value set using the SMC_BXTIM.RAT bits.
*PREST, RST, and PREAT values set using the SMC_BXETIM.PREST bits, SMC_BxTIM.RST bits, and the SMC_BxETIM.PREAT bits.

*Output signals are SMCO0_Ax, SMCO_AMSx, SMCO_AOE, and SMCO_ABEx.
SRHT value set using the SMC_BXTIM.RHT bits.

®SMCO0_BxCTL.ARDYEN bit = 0.
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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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Table 50. Serial Ports—Internal Clock

VDD?EXT vDDﬁEXT
1.8V Nominal 3.3V Nominal
Parameter Min Max Min Max Unit
Timing Requirements
tsrs) Frame Sync Setup Before SPT_CLK 17 14.5 ns
(Externally Generated Frame Sync in Either
Transmit or Receive Mode)'
s Frame Sync Hold After SPT_CLK -0.5 -0.5 ns
(Externally Generated Frame Sync in Either
Transmit or Receive Mode)'
tsoRi Receive Data Setup Before SPT_CLK' 6.5 5 ns
tuoR Receive Data Hold After SPT_CLK' 1.5 1 ns
Switching Characteristics
tors) Frame Sync Delay After SPT_CLK (Internally 2 2 ns
Generated Frame Sync in Transmit or
Receive Mode)?
thorsi Frame Sync Hold After SPT_CLK (Internally | -4.5 -35 ns
Generated Frame Sync in Transmit or
Receive Mode)?
oo Transmit Data Delay After SPT_CLK? 2 2 ns
tuom Transmit Data Hold After SPT_CLK? -5 -35 ns
tscLw SPT_CLK Width? 0.5 X teprcikprog — 1.5 0.5 X teprcikprog — 1.5 ns
tsprcik SPT_CLK Period® tsprcikproc — 1.5 tsprcikprog — 1.5 ns

!Referenced to the sample edge.
?Referenced to drive edge.
3See Table 18 on Page 52 in Clock Related Operating Conditions for details on the minimum period that may be programmed for tsprcixproc-
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The SPT_TDV output signal becomes active in SPORT multichannel mode. During transmit slots (enabled with active channel selection
registers) the SPT_TDYV is asserted for communication with external devices.

Table 52. Serial Ports—Transmit Data Valid (TDV)

Vbp_exr Vop_exr
1.8V Nominal 3.3V Nominal
Parameter Min Max Min Max Unit
Switching Characteristics
toROVEN Data-Valid Enable Delay from Drive Edge of External Clock' |2.5 2.5 ns
torDVEN Data-Valid Disable Delay from Drive Edge of External Clock' 17.5 14.5 ns
torOVIN Data-Valid Enable Delay from Drive Edge of Internal Clock' |-4.5 -35 ns
toroviN Data-Valid Disable Delay from Drive Edge of Internal Clock' 2 2 ns
! Referenced to drive edge.
DRIVE EDGE DRIVE EDGE
SPT_CLK e
(SPORT CLOCK
EXTERNAL) (\(\
tbrROVEN | - torDvEN | =
2
SPT_A/BTDV
DRIVE EDGE DRIVE EDGE
SPT_CLK (s
(SPORT CLOCK
INTERNAL) »
tDRDVIN B tDFDVIN - L
2
SPT_A/BTDV

Figure 29. Serial Ports—Transmit Data Valid Internal and External Clock
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Serial Peripheral Interface (SPI) Port—Open Drain Mode (ODM) Timing
In Figure 35 and Figure 36, the outputs can be SPI_MOSI SPI_MISO, SPI_D2, and/or SPI_D3 depending on the mode of operation.

Table 57. SPI Port ODM Master Mode Timing

vDD?EXT vDD?EXT
1.8V Nominal 3.3V Nominal
Parameter Min Max Min Max Unit
Switching Characteristics
tHDsPIODMM SPI_CLK Edge to High Impedance from Data Out Valid -4.5 -3.5 ns
toDsPIODMM SPI_CLK Edge to Data Out Valid from High Impedance 2.5 2 ns

< typspiobmm

SPI_CLK ,_

(CPOL=0)

SPI_CLK
(CPOL = 1)

OUTPUT __
(CPHA = 1)

OUTPUT __
(CPHA =0)

tDDSPIODMM —> ~— tDDSPIODMM —>

S C

}

Figure 35. ODM Master
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DATA DRIVEN/
FRAME SYNC SAMPLED

POLC[1:0] = 11
EPPI_CLK X X
POLCI[1:0] = 00
tsespi | turspi e— trcLkw

— tPCLK

EPPI_FS1/2

topTe
tuptel

X X

Figure 43. PPl Internal Clock GP Transmit Mode with External Frame Sync Timing

EPPI_CLK \ /

= tsessal =

t
HFS3GI > l——

EPPI_FS3

Figure 44. Clock Gating Mode with Internal Clock and 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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SOURCE CURRENT (mA) SOURCE CURRENT (mA)

SOURCE CURRENT (mA)
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Figure 55. Driver Type B and Driver Type C (DDR Drive Strength 40 Q)
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Figure 56. Driver Type B and Driver Type C (DDR Drive Strength 50 Q)
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Figure 57. Driver Type B and Driver Type C (DDR Drive Strength 60 Q)
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Figure 58. Driver Type B and Driver Type C (DDR Drive Strength 34 Q)
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Figure 59. Driver Type B and Driver Type C (DDR Drive Strength 40 Q)
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Figure 60. Driver Type B and Driver Type C (DDR Drive Strength 50 Q)
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ADSP-BF70x 12 mm x 12 mm 88-LEAD LFCSP (QFN) LEAD ASSIGNMENTS
(NUMERICAL BY LEAD NUMBER)

Figure 70 shows an overview of signal placement on the
12 mm x 12 mm 88-lead LFCSP (QFN).

PIN 88 PIN 67
1 66
(O
PIN 1_"1
INDICATOR
ADSP-BF70x
88-LEAD LFCSP (QFN)
TOP VIEW

22222

FFFFF PIN 88

PIN 66

PIN 1
l—" INDICATOR

/

GND PAD
(PIN 89)

BOTTOM VIEW PN 22

PIN 44 PIN 23

Figure 70. 12 mm x 12 mm 88-Lead LFCSP (QFN) Configuration
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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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