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

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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BLACKFIN+ PROCESSOR CORE

As shown in Figure 1, the processor integrates a Blackfin+ The ALUs perform a traditional set of arithmetic and logical
processor core. The core, shown in Figure 2, contains two 16-bit operations on 16-bit or 32-bit data. In addition, many special
multipliers, one 32-bit multiplier, two 40-bit accumulators instructions are included to accelerate various signal processing
(which may be used together as a 72-bit accumulator), two tasks. These include bit operations such as field extract and pop-
40-bit ALUs, one 72-bit ALU, four video ALUs, and a 40-bit ulation count, divide primitives, saturation and rounding, and
shifter. The computation units process 8-, 16-, or 32-bit data sign/exponent detection. The set of video instructions include
from the register file. byte alignment and packing operations, 16-bit and 8-bit adds

with clipping, 8-bit average operations, and 8-bit subtract/abso-
lute value/accumulate (SAA) operations. Also provided are the
compare/select and vector search instructions.

The compute register file contains eight 32-bit registers. When
performing compute operations on 16-bit operand data, the
register file operates as 16 independent 16-bit registers. All
operands for compute operations come from the multiported For certain instructions, two 16-bit ALU operations can be per-
register file and instruction constant fields. formed simultaneously on register pairs (a 16-bit high half and
16-bit low half of a compute register). If a second ALU is used,

The core can perform two 16-bit by 16-bit multiply-accumu- ) ) >
quad 16-bit operations are possible.

lates or one 32-bit multiply-accumulate in each cycle. Signed

and unsigned formats, rounding, saturation, and complex mul- The 40-bit shifter can perform shifts and rotates and is used to
tiplies are supported. support normalization, field extract, and field deposit
instructions.
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Figure 2. Blackfin+ Processor Core
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Table 7. ADSP-BF70x 184-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name Description Port Pin Name
SYS_FAULT Active-Low Fault Output Not Muxed SYS_FAULT
SYS_HWRST Processor Hardware Reset Control Not Muxed SYS_HWRST
SYS_NMI Nonmaskable 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
TMO_ACLK1 TIMERO Alternate Clock 1 C PC_10
TMO_ACLK2 TIMERO Alternate Clock 2 C PC_09
TMO_ACLK3 TIMERO Alternate Clock 3 B PB_00
TMO_ACLK4 TIMERO Alternate Clock 4 B PB_10
TMO_ACLK5 TIMERO Alternate Clock 5 A PA_14
TMO_ACLK6 TIMERO Alternate Clock 6 B PB_04
TMO_CLK TIMERO Clock B PB_06
TMO_TMRO TIMERO Timer 0 A PA_05
TMO_TMR1 TIMERO Timer 1 A PA_06
TMO_TMR2 TIMERO Timer 2 A PA_07
TMO_TMR3 TIMERO Timer 3 C PC_05
TMO_TMR4 TIMERO Timer 4 A PA_09
TMO_TMR5 TIMERO Timer 5 A PA_10
TMO_TMR6 TIMERO Timer 6 A PA_11
TMO_TMR7 TIMERO Timer 7 A PA_04
TRACEO_CLK TPIUO Trace Clock B PB_10
TRACEO_DO0OO TPIUO Trace Data O B PB_15
TRACEO_DO1 TPIUO Trace Data 1 B PB_14
TRACEO_DO02 TPIUO Trace Data 2 B PB_13
TRACEO_DO03 TPIUO Trace Data 3 B PB_12
TRACEO_DO04 TPIUO Trace Data 4 B PB_11
TRACEO_DO5 TPIUO Trace Data 5 A PA_02
TRACEO_D06 TPIUO Trace Data 6 A PA_01
TRACEO_DO07 TPIUO Trace Data 7 A PA_00
TWIO_SCL TWIO Serial Clock Not Muxed TWIO_SCL
TWIO_SDA TWIO Serial Data Not Muxed TWIO_SDA
UARTO_CTS UARTO Clear to Send C PC_03
UARTO_RTS UARTO Request to Send C PC_02
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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
SMCO0_D11 SMCO Data 11 B PB_11
SMC0_D12 SMCO Data 12 B PB_12
SMC0_D13 SMCO Data 13 B PB_13
SMCO0_D14 SMCO Data 14 B PB_14
SMCO0_D15 SMCO Data 15 B PB_15
SPI0_CLK SPIO Clock B PB_00
SPI0_CLK SPI0 Clock C PC_04
SPI0_D2 SPIO Data 2 B PB_03
SPI0_D2 SPIO Data 2 C PC_08
SPI0_D3 SPIO Data 3 B PB_07
SPI0_D3 SPI0 Data 3 C PC_09
SPI0O_MISO SPI10 Master In, Slave Out B PB_01
SPI0O_MISO SPI0 Master In, Slave Out C PC_06
SPI0_MOSI SPI0 Master Out, Slave In B PB_02
SP10_MOSI SPI0 Master Out, Slave In C PC_07
SPI0O_RDY SPI0 Ready A PA_06
SPIO_SELT SPI0 Slave Select Output 1 A PA_05
SPIO_SEL2 SPI0 Slave Select Output 2 A PA_06
SPI0_SEL4 SPI0 Slave Select Output 4 B PB_04
SPI0_SEL5 SPI0 Slave Select Output 5 B PB_05
SPI0_SEL6 SPIO Slave Select Output 6 B PB_06
SPI0_SS SPI0 Slave Select Input A PA_05
SPIT_CLK SPI1 Clock A PA_00
SPIT_MISO SPI1 Master In, Slave Out A PA_01
SPI1_MOSI SPI1 Master Out, Slave In A PA_02
SPI1_RDY SPI1 Ready A PA_03
SPIT_SELT SPI1 Slave Select Output 1 A PA_04
SPIT_SEL2 SPI1 Slave Select Output 2 A PA_03
SPIT_SEL3 SPI1 Slave Select Output 3 C PC_10
SPI1_SEL4 SPI1 Slave Select Output 4 A PA_14
SPIT_SS SPI1 Slave Select Input A PA_04
SPI2_CLK SPI2 Clock B PB_10
SPI2_D2 SPI2 Data 2 B PB_13
SPI2_D3 SPI2 Data 3 B PB_14
SP12_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
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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_04

PB_05

PB_06

PB_07

PB_08

PB_09

PB_10

PB_11

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:PPI0Data 3| SPTO Channel B Clock
| SPI0 Slave Select Output 4 | SMCO Data
3| TMO Alternate Clock 6

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

Desc: PPI0 Data 2 | SPTO Channel B Data
0| SPIO Slave Select Output 5 | SMCO
Data 2

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

Desc: PPI0 Data 1 | SPTO Channel B
Frame Sync| SPIO Slave Select Output 6
| SMCO Data 1 | TMO Clock

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

Desc: PPI0 Data 0 | SPTO Channel B Data
1|SPI0 Data 3| SMCO Data 0| SYS Power
Saving Mode Wakeup 0

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 Transmit | PPIO Data 16 |
SPI2 Slave Select Output 2 | SMCO Data
8| SYS Power Saving Mode Wakeup 1
Notes: SPIslave select outputs require a
pull-up when used. If hibernate modeis
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 Receive | PPIO Data 17 |
SPI2 Slave Select Output 3 | SMCO Data
9 | TMO Alternate Capture Input 3
Notes: SPIslave select outputs require a
pull-up when used.

Desc: SPI12 Clock | TRACEQ Trace Clock |
SMCO Data 10 | TMO Alternate Clock 4
Notes: SPI clock requires a pull-down
when controlling most SPI flash
devices.

Desc: SPI2 Master In, Slave Out | TRACEO
Trace Data 4 | SMCO Data 11

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)

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

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

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

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

VDD_USB s na none none none none none na Desc: VDD for USB
Notes: If USB is not used, connect to
VDD_EXT.
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Total Internal Power Dissipation
Total power dissipation has two components:
1. Static, including leakage current (deep sleep)

2. Dynamic, due to transistor switching characteristics for
each clock domain

Many operating conditions can also affect power dissipation,
including temperature, voltage, operating frequency, and pro-
cessor activity. The following equation describes the internal
current consumption.

Ippivt_tor = Ippint_peepsieep + Ippint cex_pyn +
Ippivt_pricik_pyn + IppinT syscLk_pyn +
Ippint scrko_pyn + IppiNT sciki_pyn +
Ippint ik pyn + Ippint pma_pr_pyn +
IppinT_usscLk_pYN

Ippint peepsLeep 1S the only item present that is part of the static
power dissipation component. Ippint peepsieep i specified as a
function of voltage (Vpp y7) and temperature (see Table 21).

There are eight different items that contribute to the dynamic
power dissipation. These components fall into three broad cate-
gories: application-dependent currents, clock currents, and data
transmission currents.

Application-Dependent Current

The application-dependent currents include the dynamic cur-
rent in the core clock domain.

Core clock (CCLK) use is subject to an activity scaling factor
(ASF) that represents application code running on the processor
cores and L1/L2 memories (Table 22). The ASF is combined
with the CCLK frequency and Vpp |yt dependent data in

Table 23 to calculate this portion.

Ippint ccrk_pyn (mA) = Table 23 x ASF

Rev.A | Page560of 116

Clock Current

The dynamic clock currents provide the total power dissipated
by all transistors switching in the clock paths. The power dissi-
pated by each clock domain is dependent on voltage (Vpp int)s
operating frequency and a unique scaling factor.

Ippint pricrk_pyn (MA) = 0.012 X fprrcrx (MHz) X Vpp ny (V)
Ippint syscrx_pyy (MA) = 0.120 X fyyscrx (MHz) x Vpp_vr (V)
Ippint sciko_pyn (MA) = 0.110 X fserxo (MHz) X Vpp iy (V)
Ippint scixi_pyw (MA) = 0.068 X fscrx; (MHz) x Vpp_nr (V)
Ippint perk pyy (MA) = 0.055 X foerk (MH2) x Vipp vy (V)

The dynamic component of the USB clock is a unique case. The
USB clock contributes a near constant current value when used.

Table 20. IDDINT?USBCLK?DYN Current

Is USB Enabled? IppinT_usscik_pyn (MA)
Yes — High-Speed Mode 13.94

Yes - Full-Speed Mode 10.83

Yes - Suspend Mode 5.2

No 0.34

Data Transmission Current

The data transmission current represents the power dissipated
when transmitting data. This current is expressed in terms of
data rate. The calculation is performed by adding the data rate
(MB/s) of each DMA-driven access to peripherals, L1, L2, and
external memory. This number is then multiplied by a weighted
data-rate coefficient and Vpp iy

IDDINTiDMADRiDYN (mA) = Welghted DRC x Total Data Rate
(MB/s) x Vpp_r (V)

A weighted data-rate coefficient is used because different coeffi-
cients exist depending on the source and destination of the
transfer. For details on using this equation and calculating the
weighted DRC, see the related Engineer Zone material. For a
quick maximum calculation, the weighted DRC can be assumed
to be 0.0497, which is the coefficient for L1 to L1 transfers.
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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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Asynchronous Page Mode Read

Table 34 and Figure 13 show asynchronous memory page mode read timing, related to the static memory controller (SMC).

Table 34. Asynchronous Page Mode Read

Vop_exr
1.8V /3.3V Nominal

Parameter Min Max Unit
Switching Characteristics

tay SMCO_Ax (Address) Valid for First Address Min Width! | (PREST + RST + PREAT + RAT) X tscixo — 2 ns
tavi SMCO_Ax (Address) Valid for Subsequent SMC0_Ax PGWS X tscio - 2 ns

(Address) Min Width

twapy SMCO_NORDV Active Low Width? RST X tsciko — 2 ns
thare Output® Hold After SMCO_ARE High* RHT X tscixo - 2 ns
tware SMCO_ARE Active Low Width® (RAT + (Nw — 1) X PGWS) X tscigo — 2 ns

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

3 Output signals are SMCO_Ax, SMCO_AMSx, SMCO_AOE.
*RHT value set using the SMC_BxTIM.RHT bits.
SSMC_BxCTL.ARDYEN bit = 0.

SRAT value set using the SMC_BXTIM.RAT bits.

READ READ READ READ
LATCHED LATCHED LATCHED LATCHED
DATA DATA DATA DATA
tay - tavi tavi | tavi |
SMCO_Ax
(ADDRESS) A0 A0 +1 A0 +2 A0 +3
SMCO0_AMSx
(NOR_CE)
SMCO0_AOE
NOR_ADV
twaby | >
SMCO_ARE
(NOR_OE)
tware - tHARE |«—>
SMCO0_Dx DO D1 D2 D3
(DATA)

Figure 13. Asynchronous Page Mode Read
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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 Clock and Control Cycle Timing
Table 42 and Figure 20 show mobile DDR SDRAM clock and control cycle timing, related to the dynamic memory controller (DMC).

Table 42. Mobile DDR SDRAM Clock and Control Cycle Timing, Vpp pyc Nominal 1.8 V

200 MHz

Parameter Min Max Unit
Switching Characteristics

tek Clock Cycle Time (CL = 2 Not Supported) 5 ns
ten Minimum Clock Pulse Width 0.45 0.55 tek
to Maximum Clock Pulse Width 0.45 0.55 tek
ts Control/Address Setup Relative to DMCO_CK Rise 1.5 ns
ty Control/Address Hold Relative to DMCO_CK Rise 1.5 ns

- tek »le— ton toL
DMCO_CK X
DMCO_CK

ADDRESS
CONTROL

NOTE: CONTROL = DMC0_CS0, DMCO_CKE, DMCO0_RAS, DMC0_CAS, AND DMCO_WE.
ADDRESS = DMC0_A00-13, AND DMCO_BA0-2.

Figure 20. Mobile DDR SDRAM Clock and Control Cycle Timing
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Mobile DDR SDRAM Write Cycle Timing
Table 44 and Figure 22 show mobile DDR SDRAM write cycle timing, related to the dynamic memory controller (DMC).

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

200 MHz

Parameter Min Max Unit
Switching Characteristics

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

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

DMCO0_CK

DMCO0_DQS0-1

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

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

Figure 22. Mobile DDR SDRAM Controller Output AC Timing
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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

Rev.A | Page770f116 | September2015




ADSP-BF700/701/702/103/104/105/106/1017

Debug Interface (JTAG Emulation Port) Timing

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

Table 48. JTAG Port Timing

vDD?EXT vDD?EXT

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

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

250 MHz maximum.

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

- trek -

JTG_TCK

turap ——>

JTG_TMS
JTG_TDI

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

Figure 26. JTAG Port Timing
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SPI_SS \

(INPUT) N
L(¢

tspsci | tspics tspicus

> > |e—— tspicLk ——»{<—thps —»a—tspirps

b))
L{4

>< ) ><

<«

SPI_CLK
(INPUT)

X X

topspip

tosoe topspip

tospHl [—>

tupspip

-

DATA OUTPUTS
(SPLLMISO) —

CPHA =1

tsspiD tuspip

DATA INPUTS
(SPI_MOSI)

—

thsoe tupspip topspip tospHl [—>

-

DATA OUTPUTS
(SPI_MISO)

CPHA =0 - tuspip
tsspip

DATA INPUTS
(SPI_MOSI)

Figure 32. Serial Peripheral Interface (SPI) Port—Slave Timing
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tsrovsckmi

SPI_RDY
SPI_CLK

(CPOL = 0)
SPI_CLK

(CPOL = 1)

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

1T

tsrovsckm

SPI_RDY
SPI_CLK

(CPOL = 0)
SPI_CLK

(CPOL = 1)

Figure 39. SPI_CLK Switching Diagram after SP|_RDY Assertion, CPHA = x
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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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OUTPUT DRIVE CURRENTS 0
Figure 50 through Figure 61 show typical current-voltage char- - ‘{‘
acteristics for the output drivers of the ADSP-BF70x Blackfin \\\
. o1 A Y
processors. The curves represent the current drive capability of z AN
. . »,
the output drivers as a function of output voltage. ;_E— . \\ . Vo
=z - .
iy \\\ N Vpp_ext = 1.7V @ 125°C
25 T T T T T % -8 AN
2 —— Vpp_gx = 1.9V @ -40°C 3 \\
= — — Vpp_ext = 1.8V @ 25°C S _10
15 _: ~~ \\ VO\H ====Vpp ex7=1.7V@125°C _| %‘ \ \\___VDD_EXT=1.SV@25°C
T~==al ~ i i
< 10 S ?'>\\ P _12
-~ ~ ~
£ B SN OSN
g, R " N Voo exr =19V @-40°C |
% VoL -16
o -5 . 0 05 1.0 15 2.0 25
S 10 S - SOURCE VOLTAGE (V)
S ~ Feead
a 15 \ \'" Figure 52. Driver Type D Current (1.8 V Vpp gx7)
S~
20 |- —— Vpp_exr = 1.9V @ 40°C ==
— — Vpp_x7 = 1.8V @ 25°C I~ 5
=25 | === Vpp_gx7 = 1.7V @ 125°C
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Figure 50. Driver Type A Current (1.8 V Vpp,_gx) £ 38, | Vo
E -15 "N
w \\ P,
60 5 -20 AN
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| | | | 3 25 \ N\ - “Fanel VoD ExT=313V@125°C |
w
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a ise Figure 53. Driver Type D Current (3.3 V Vpp_gx7)
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Figure 51. Driver Type A Current (3.3 V Vpp exr) E ‘\;‘ VoL ====Vpp _pmc = 1.7V @ 125°C
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Figure 54. Driver Type B and Driver Type C (DDR Drive Strength 34 Q)
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ADSP-BF70x 184-BALL CSP_BGA BALL ASSIGNMENTS
(NUMERICAL BY BALL NUMBER)

Figure 69 shows an overview of signal placement on the Table 67 lists the 184-ball CSP_BGA package by ball number for
184-ball CSP_BGA. the ADSP-BF70x. Table 68 lists the 184-ball CSP_BGA package
by signal.
TOP VIEW

A1BALL ® ono

CORNERT\ 1 2 3 4 5 6 ; 8 0 1011121314 (1) GND_HADC
» [ 0000000000000 © rosienaLs
B | OO000000000000 o v
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D1 OO0 ©OO® 000 O v
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Figure 69. 184-Ball CSP_BGA Configuration

Rev.A | Page1070f116 | September2015




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

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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