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For large page NAND flash devices, the 4-byte electronic
signature is read in order to configure the kernel for boot-
ing. This allows support for multiple large page devices.
The fourth byte of the electronic signature must comply
with the specifications in Table 9.

Any configuration from Table 9 that also complies with the
command set listed below is directly supported by the boot
kernel. There are no restrictions on the page size or block
size as imposed by the small-page boot kernel.

Table 9. Byte 4 Electronic Signature Specification

Page Size (excluding|D1:DO |00 1K bytes
spare area)
01 2K bytes
10 4K bytes
11 8K bytes
Spare Area Size D2 0 8 bytes/512 bytes
1 16 bytes/512 bytes
Block Size (excluding|D5:4 00 64K bytes
spare area)
01 128K bytes
10 256K bytes
11 512K bytes
Bus Width D6 0 x8
1 x16

Not Used for D3,D7
Configuration

Large page devices must support the following command set:

Reset: OxFF

Read Electronic Signature: 0x90

Read: 0x00, 0x30 (confirm command)

Large page devices must not support or react to NAND flash
command 0x50. This is a small page NAND flash command
used for device auto detection.

By default, the boot kernel will always issue five address cycles;
therefore, if a large page device requires only four cycles, the
device must be capable of ignoring the additional address cycle.

16-bit NAND flash memory devices must only support the issu-
ing of command and address cycles via the lower eight bits of
the data bus. Devices that use the full 16-bit bus for command
and address cycles are not supported.

+ Boot from OTP memory (BMODE = 0xB)—This provides
a standalone booting method. The boot stream is loaded
from on-chip OTP memory. By default, the boot stream is
expected to start from OTP page 0x40 and can occupy all
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public OTP memory up to page 0xDF (2560 bytes). Since
the start page is programmable, the maximum size of the
boot stream can be extended to 3072 bytes.

» Boot from 16-bit host DMA (BMODE = 0xE)—In this
mode, the host DMA port is configured in 16-bit acknowl-
edge mode with little endian data format. Unlike other
modes, the host is responsible for interpreting the boot
stream. It writes data blocks individually into the host
DMA port. Before configuring the DMA settings for each
block, the host may either poll the ALLOW_CONFIG bit in
HOST_STATUS or wait to be interrupted by the HWAIT
signal. When using HWAIT, the host must still check
ALLOW_CONFIG at least once before beginning to con-
figure the host DMA port. After completing the
configuration, the host is required to poll the READY bit in
HOST_STATUS before beginning to transfer data. When
the host sends an HIRQ control command, the boot kernel
issues a CALL instruction to address 0OxFFA0 0000. It is the
host’s responsibility to ensure valid code has been placed at
this address. The routine at address 0xFFA0 0000 can be a
simple initialization routine to configure internal
resources, such as the SDRAM controller, which then
returns using an RTS instruction. The routine may also be
the final application, which will never return to the boot
kernel.

» Boot from 8-bit host DMA (BMODE = 0xF)—In this
mode, the host DMA port is configured in 8-bit interrupt
mode with little endian data format. Unlike other modes,
the host is responsible for interpreting the boot stream. It
writes data blocks individually to the host DMA port.
Before configuring the DMA settings for each block, the
host may either poll the ALLOW_CONFIG bit in
HOST_STATUS or wait to be interrupted by the HWAIT
signal. When using HWAIT, the host must still check
ALLOW_CONFIG at least once before beginning to con-
figure the host DMA port. The host will receive an
interrupt from the HOST_ACK signal every time it is
allowed to send the next FIFO depth’s worth (sixteen 32-bit
words) of information. When the host sends an HIRQ con-
trol command, the boot kernel issues a CALL instruction to
address 0xFFAOQ 0000. It is the host's responsibility to
ensure valid code has been placed at this address. The rou-
tine at address 0XFFA0 0000 can be a simple initialization
routine to configure internal resources, such as the
SDRAM controller, which then returns using an RTS
instruction. The routine may also be the final application,
which will never return to the boot kernel.

For each of the boot modes, a 16-byte header is first read from
an external memory device. The header specifies the number of
bytes to be transferred and the memory destination address.
Multiple memory blocks may be loaded by any boot sequence.
Once all blocks are loaded, program execution commences from
the address stored in the EVT1 register.

Prior to booting, the pre-boot routine interrogates the OTP
memory. Individual boot modes can be customized or disabled
based on OTP programming. External hardware, especially
booting hosts, may monitor the HWAIT signal to determine
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PIN DESCRIPTIONS

The ADSP-BF54x processor pin multiplexing scheme is shown

in Table 10.

Table 10. Pin Multiplexing

Primary Pin

Function

(Number of First Peripheral Second Peripheral Third Peripheral Fourth Peripheral

Pins)" 2 Function Function Function Function Interrupt Capability

Port A

GPIO (16 pins) SPORT2 (8 pins) TMRA4 (1 pin) TACI7 (1 pin) Interrupts (16 pins)
TMRS5 (1 pin) TACLK7-0 (8 pins)

SPORT3 (8 pins) TMR6 (1 pin)

TMR7 (1 pin)

PortB

GPIO (15 pins)

TWIT (2 pins)

UART2 or 3 CTL (2 pins)
UART2 (2 pins)

UARTS3 (2 pins)

SPI2 SEL1-3 (3 pins)
SPI2 (4 pins)

TMRO-2 (3 pins)

TACI2-3 (2 pins)

TMR3 (1 pin)

HWAIT (1 pin)

Interrupts (15 pins)

Port C

GPIO (16 pins)

SPORTO (8 pins)

SDH (6 pins)

MXVR MMCLK, MBCLK
(2 pins)

Interrupts (8 pins)>

Interrupts (8 pins)

PortD

GPIO (16 pins)

PPI1 DO-15 (16 pins)

Host DO-15 (16 pins)

SPORTT1 (8 pins)

PPI0 D18- 23 (6 pins)

Interrupts (8 pins)

PPI2 DO-7 (8 pins)

Keypad
Row 0-3
Col 0-3 (8 pins)

Interrupts (8 pins)

PortE

GPIO (16 pins)

SPIO (7 pins)

Keypad
Row 4-6
Col 4-7 (7 pins)

UARTO TX (1 pin)

Keypad R7 (1 pin)

TACIO (1 pin)

UARTO RX (1 pin)
UARTO or 1 CTL (2 pins)

PPI1 CLK,FS (3 pins)
TWIO (2 pins)

Interrupts (8 pins)

Interrupts (8 pins)

Port F

GPIO (16 pins)

PPI0 DO-15 (16 pins)

ATAPI DO-15A

Interrupts (8 pins)
Interrupts (8 pins)

Port G

GPIO (16 pins)

PPI0 CLK,FS (3 pins)
DATA 16-17 (2 pins)

TMRCLK (1 pin)

ATAPI AO-2A

SPI1 SEL1-3 (3 pins)

Host CTL (3 pins)

PPI2 CLK,FS (3 pins)

CZM (1 pin)

Interrupts (8 pins)

SPI1 (4 pins)

MXVR MTXON (1 pin)

CANO (2 pins)

CANT1 (2 pins)

TACI4-5 (2 pins)

Interrupts (8 pins)

Rev.E |

Page 24 0f 102 |

March 2014



http://www.analog.com/ADSP-BF542?src=ADSP-BF542.pdf
http://www.analog.com/ADSP-BF544?src=ADSP-BF544.pdf
http://www.analog.com/ADSP-BF547?src=ADSP-BF547.pdf
http://www.analog.com/ADSP-BF548?src=ADSP-BF548.pdf
http://www.analog.com/ADSP-BF549?src=ADSP-BF549.pdf

ADSP-BF542/ADSP-BF544/ADSP-BF341/ADSP-BF 248/ADSP-BF 349

Table 11. Pin Descriptions (Continued)

Pin Name 1/0| Function (First/Second/Third/Fourth) ?;:aveezr

DDR Memory Interface

DAO0-12 O | DDR Address Bus D

DBAO-1 O | DDR Bank Active Strobe D

DQoO-15 I/0 | DDR Data Bus D

DQS0-1 I/0 | DDR Data Strobe D

DQMO-1 O | DDR Data Mask for Reads and Writes D

DCLKO-1 O | DDR Output Clock D

DCLKO-1 O | DDR Complementary Output Clock D

DCSo-1 O | DDR Chip Selects D

DCLKE® O | DDR Clock Enable (Requires a pull-down if hibernate with DDR self- D
refresh is used.)

DRAS O | DDR Row Address Strobe

DCAS O | DDR Column Address Strobe

DWE O | DDR Write Enable

DDR_VREF | DDR Voltage Reference

DDR_VSSR | DDR Voltage Reference Shield (Must be connected to GND.)

Asynchronous Memory Interface

A1-3 O | Address Bus for Async and ATAPI Addresses

DO0-15/ND_DO0-15/ATAPI_DO-15 I/0 | Data Bus for Async, NAND and ATAPI Accesses

AMS0-3 O | Bank Selects (Pull high with a resistor when used as chip select. Require| A
pull-ups if hibernate is used.)

ABEO/ND_CLE O | Byte Enables:Data Masks for Asynchronous Access/NAND Command | A
Latch Enable

ABE1/ND_ALE O |ByteEnables:Data Masks for Asynchronous Access/NAND Address Latch| A
Enable

AOE/NR_ADV O |Output Enable/NOR Address Data Valid

ARE O |Read Enable/NOR Output Enable

AWE O | Write Enable A

ATAPI Controller Pins

ATAPI_PDIAG | | Determines if an 80-pin cable is connected to the host. (Pull high or low
when unused.)

High Speed USB OTG Pins

USB_DP I/0 | USB D+ Pin (Pull low when unused.)

USB_DM 1/0 | USB D- Pin (Pull low when unused.)

USB_XI Clock XTAL Input (Pull high or low when unused.)

USB_XO Clock XTAL Output (Leave unconnected when unused.)

USB_ID™ I | USBOTGID Pin (Pull high when unused.)
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"Parameter value applies to USB_DP, USB_DM, and USB_VBUS pins. See Absolute Maximum Ratings on Page 40.

Parameter value applies to all input and bidirectional pins, except PB1-0, PE15-14, PG15-11, and PH7-6.

Parameter value applies to pins PG15-11 and PH7-6.

PParameter value applies to pins PB1-0 and PE15-14. Consult the I°C specification version 2.1 for the proper resistor value and other open drain pin electrical parameters.
T, must be in the range: 0°C < T} < 55°C during OTP memory programming operations.

Table 12 and Table 15 describe the voltage/frequency require-
ments for the ADSP-BF54x Blackfin processors’ clocks. Take
care in selecting MSEL, SSEL, and CSEL ratios so as not to
exceed the maximum core clock and system clock. Table 14
describes the phase-locked loop operating conditions.

Table 12. Core Clock (CCLK) Requirements—533 MHz and 600 MHz Speed Grade'

Max CCLK
Parameter Min Vppinr Internal Regulator Setting? Frequency Unit
feck Core Clock Frequency 130V N/A? 600 MHz
1.188V 1.25V 533 MHz
1.14V 1.20V 500 MHz
1.045V 1.10V 444 MHz
095V 1.00V 400 MHz
0.90V 095V 333 MHz

'See the Ordering Guide on Page 101.
2Use of an internal voltage regulator is not supported on automotive grade and 600 MHz speed grade models. Internal regulator setting should be used as recommended nominal
Vppint for external regulator.

Table 13. Core Clock (CCLK) Requirements—400 MHz Speed Grade'

Max CCLK
Parameter Min Vppinr Internal Regulator Setting? Frequency | Unit
feck Core Clock Frequency 1.14V 1.20V 400 MHz
1.045V 1.10V 364 MHz
095V 1.00V 333 MHz
0.90V 095V 300 MHz

''See Ordering Guide on Page 101.
2Use of an internal voltage regulator is not supported on automotive grade models. Internal regulator setting should be used as recommended nominal Vppyr for external
regulator.

Table 14. Phase-Locked Loop Operating Conditions

Parameter Min Max Unit

fuco Voltage Controlled Oscillator (VCO) Frequency 50 Maximum fecx MHz

Table 15. System Clock Requirements

DDR SDRAM Models | Mobile DDR SDRAM Models
Parameter | Condition Max Min Max Unit
fock Voot = 1.14 V', Non-extended temperature grades 1332 1203 1332 MHz
fseik Vpowr < 1.14 V!, Non-extended temperature grades 100 N/A* N/A* MHz
fsck Vpowr = 1.0 V!, Extended temperature grade 100 N/A N/A MHz

! fscLk must be less than or equal to feck.

?Rounded number. Actual test specification is SCLK period of 7.5 ns. See Table 25 on Page 43.

3Rounded number. Actual test specification is SCLK period of 8.33 ns.

4Vppinr must be greater than or equal to 1.14 V for mobile DDR SDRAM models. See Operating Conditions on Page 34.
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Table 18. Activity Scaling Factors'

lppint POwWer Vector Activity Scaling Factor (ASF)
Ipp-pEAK 1.29
Iop-HiGH 1.24
IppTve 1.00
Iop-App 0.87
Iop-noP 0.74
Iop-pLE 0.47

!'See Estimating Power for ADSP-BF534/BF536/BF537 Blackfin Processors
(EE-297). The power vector information also applies to the ADSP-
BF542/ADSP-BF544/ADSP-BF547/ADSP-BF548/ ADSP-BF549 processors.

Table 19. Dynamic Current in CCLK Domain (mA, with ASF = 1.0)!

Voltage (Vppint)?
feak
(MHz)> |0.90V |0.95V |1.00V |1.05V [1.10V [1.15V [1.20V |1.25V [1.30V |[1.35V |1.38V [1.40V [1.43V
100 29.7 31.6 339 35.7 379 40.5 429 455 48.2 50.8 52.0 53.5 54.6
200 55.3 58.9 62.5 66.0 70.0 74.0 78.3 82.5 86.7 91.3 93.3 95.6 97.6
300 80.8 85.8 91.0 96.0 101.3 107.0 112.8 118.7 124.6 130.9 133.8 137.0 140.0
400 N/A 112.2 119.4 125.5 1324 139.6 146.9 154.6 162.3 170.0 173.8 177.8 181.6
500 N/A N/A N/A N/A N/A 1719 [180.6 [189.9 |199.1 2057 |2103 |213.0 |217.6
533 N/A N/A N/A N/A N/A N/A 191.9 201.6 211.5 218.0 222.8 225.7 230.5
600 N/A N/A N/A N/A N/A N/A N/A N/A 233.1 2414 |246.7 |252.7 |258.1

! The values are not guaranteed as stand-alone maximum specifications. They must be combined with static current per the equations of Electrical Characteristics on Page 36.
2Valid frequency and voltage ranges are model-specific. See Operating Conditions on Page 34.
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ESD SENSITIVITY
ESD (electrostatic discharge) sensitive device.
A Charged devices and circuit boards can discharge

without detection. Although this product features
‘ !ﬁ I \ patented or proprietary protection circuitry, damage
may occur on devices subjected to high energy ESD.
Therefore, proper ESD precautions should be taken to
avoid performance degradation or loss of functionality.

PACKAGE INFORMATION

The information presented in Figure 9 and Table 23 provides
information related to specific product features. For a complete
listing of product offerings, see the Ordering Guide on

Page 101.

ANALOG
DEVICES
ADSP-BF54x(M)
tppZ-cc
VVVVVvVv.X-q n.n
#yyww country_of_origin

Bmcl{/}z»g

Figure 9. Product Information on Package

Table 23. Package Information

Brand Key Description

BF54x x=2,4,7,80r9

(M) Mobile DDR Indicator (Optional)
t Temperature Range

pp Package Type

Z RoHS Compliant Part (Optional)
cc See Ordering Guide

VVVVVV.X-q Assembly Lot Code

n.n Silicon Revision

# RoHS Compliant Designation
yyww Date Code

Rev.E | Page410f102 | March2014



http://www.analog.com/ADSP-BF542?src=ADSP-BF542.pdf
http://www.analog.com/ADSP-BF544?src=ADSP-BF544.pdf
http://www.analog.com/ADSP-BF547?src=ADSP-BF547.pdf
http://www.analog.com/ADSP-BF548?src=ADSP-BF548.pdf
http://www.analog.com/ADSP-BF549?src=ADSP-BF549.pdf

ADSP-BF342/ADSP-BF344/ADSP-BF 34 1/ADSP-BF348/ADSP-BF 349

Asynchronous Memory Read Cycle Timing

Table 27 and Table 28 on Page 45 and Figure 13 and Figure 14
on Page 45 describe asynchronous memory read cycle opera-
tions for synchronous and for asynchronous ARDY.

Table 27. Asynchronous Memory Read Cycle Timing with Synchronous ARDY

Parameter Min Max Unit
Timing Requirements
tspar DATA15-0 Setup Before CLKOUT 5.0 ns
thpar DATA15-0 Hold After CLKOUT 0.8 ns
Tsaroy ARDY Setup Before the Falling Edge of CLKOUT 5.0 ns
tHARDY ARDY Hold After the Falling Edge of CLKOUT 0.0 ns
Switching Characteristics
too Output Delay After CLKOUT' 6.0 ns
tuo Output Hold After CLKOUT' 0.3 ns
' Output pins include AMS3—0, ABE1-0, ADDR19-1, AOE, and ARE.
SETUP PROGRAMMED READ ACCESS EXTENDED HOLD
2 CYCLES ACCESS 4 CYCLES | 3 CYCLES 1CYCLE,
VAVAVAVAVAVAVA
AMSX
ABE1-0 > (
ADDR19-1
AOE
— tDO — tHO
ARE
tHARDY
tSARDY\L. tharDY e
ARDY
! \
tsarpy tspa

tupat

DATA 15-0 4(

>_

Figure 13. Asynchronous Memory Read Cycle Timing with Synchronous ARDY
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Table 35. External Port Bus Request and Grant Cycle Timing with Asynchronous BR

Parameter Min Max Unit
Timing Requirement

twer BR Pulsewidth 2 X tscik ns
Switching Characteristics

tsp CLKOUT Low to AMSx, Address, and ARE/AWE Disable 5.0 ns
tee CLKOUT Low to AMSx, Address, and ARE/AWE Enable 5.0 ns
tosc CLKOUT Low to BG Asserted Output Delay 4.0 ns
tesc CLKOUT Low to BG Deasserted Output Hold 4.0 ns
tosH CLKOUT Low to BGH Asserted Output Delay 3.6 ns
tegy CLKOUT Low to BGH Deasserted Output Hold 3.6 ns

CLKOUT _/_\_/_\_/_

| t

E

WBR
. \#

—  |etgp — tse
AMSx \ |
—»| |atsD — tse
ADDR 19-1
ABE1-0 \
—| |=tsp | tse
AWE
ARE |
—> toeg —> tesg
BG
> toeH — tesH
BGH

Figure 22. External Port Bus Request and Grant Cycle Timing with Asynchronous BR
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NAND Flash Controller Interface Timing
Table 36 and Figure 23 on Page 54 through Figure 27 on

Page 56 describe NAND flash controller interface operations. In

the figures, ND_DATA is ND_D0-D15.

Table 36. NAND Flash Controller Interface Timing

Parameter Min Max Unit
Write Cycle

Switching Characteristics

tewt ND_CE Setup Time to AWE Low 1.0 X tecx — 4 ns
ten ND_CE Hold Time from AWE High 3.0 X teqx— 4 ns
teLewL ND_CLE Setup Time High to AWE Low 0.0 ns
toy ND_CLE Hold Time from AWE High 2.5 X tocik - 4 ns
taewt ND_ALE Setup Time Low to AWE Low 0.0 ns
tan ND_ALE Hold Time from AWE High 2.5 X tsex - 4 ns
twp' AWE Low to AWE High (WR_DLY +1.0) X teq k- 4 ns
twhwe AWE High to AWE Low 4.0 X tgex— 4 ns
twc! AWE Low to AWE Low (WR_DLY +5.0) X tsc i - 4 ns
tows' Data Setup Time for a Write Access (WR_DLY +1.5) X tscix — 4 ns
towH Data Hold Time for a Write Access 25 Xtk -4 ns
Read Cycle

Switching Characteristics

teL ND_CE Setup Time to ARE Low 1.0 X tgcix - 4 ns
term ND_CE Hold Time from ARE High 3.0 X sk - 4 ns
trp' ARE Low to ARE High (RD_DLY +1.0) X tsc - 4 ns
tRuRL ARE High to ARE Low 40X te—4 ns
tac! ARE Low to ARE Low (RD_DLY +5.0) X tscix— 4 ns
Timing Requirements

pRs Data Setup Time for a Read Transaction 8.0 ns
torH Data Hold Time for a Read Transaction 0.0 ns
Write Followed by Read

Switching Characteristic

twHAL AWE High to ARE Low 5.0 X tocik - 4 ns
'"WR_DLY and RD_DLY are defined in the NFC_CTL register.
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— topw —»
ND_CE
|
ND_CLE
teLewL —»] le—toLn
| twp —|
AWE
- twHRL >l trp
ARE
< tpws —>=tpwh tors torH
ND_DATA

Figure 27. NAND Flash Controller Interface Timing—Write Followed by Read Operation
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External DMA Request Timing

Table 38 and Figure 29 describe the external DMA request tim-

ing operations.

Table 38. External DMA Request Timing

Parameter Min Max Unit
Timing Requirements

tos DMARXx Asserted to CLKOUT High Setup 6.0 ns
toy CLKOUT High to DMARx Deasserted Hold Time 0.0 ns
tOMARACT DMARXx Active Pulse Width 1.0 X tscik ns
TOMARINACT DMARX Inactive Pulse Width 1.75 X tgcik ns

CLKOUT

DMAROA
(ACTIVE LOW)

e——— tpmaracT

DMARO/
(ACTIVE HIGH)

tomarRINACT ————— >

Figure 29. External DMA Request Timing
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Figure 34. Serial Port Start-Up with External Clock and Frame Sync
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Serial Peripheral Interface (SPI) Port—Slave Timing

Table 45 and Figure 39 describe SPI port slave operations.

Table 45. Serial Peripheral Interface (SPI) Port—Slave Timing

Parameter Min Max Unit
Timing Requirements

tspichs SPIXSCK High Period 2tsck—1.5 ns
tspicis SPIXSCK Low Period 2tsck—1.5 ns
tspicLk SPIXSCK Period Atk ns
thps Last SPIXSCK Edge to SPIXSS Not Asserted 2tsck-1.5 ns
tspis Sequential Transfer Delay 2tsck—1.5 ns
tepscy SPIXSS Assertion to First SPIXSCK Edge 2teck-1.5 ns
tsspip Data Input Valid to SPIXSCK Edge (Data Input Setup) 1.6 ns
thspip SPIxSCK Sampling Edge to Data Input Invalid 1.6 ns
Switching Characteristics

tpsor SPIXSS Assertion to Data Out Active 0 8 ns
tpspHi SPIXSS Deassertion to Data High Impedance 0 8 ns
topseiD SPIXSCK Edge to Data Out Valid (Data Out Delay) 10 ns
tHpspiD SPIxSCK Edge to Data Out Invalid (Data Out Hold) 0 ns

SPIXSS \

(INPUT)

)

_ tspsc

. tseios

_ tspicus

1(s

)

le—— tspicik

typs —{<—tspitps

SPIXSCK
(INPUT)

L(

YY

)

tbsoe

,
SPIxMISO
(OUTPUT)

CPHA =1

SPIXMOSI
(INPUT)
.

tpsoe

.
SPIXMISO
(OUTPUT)

CPHA=0

SPIXMOSI
(INPUT)
.

tsspip

topspip

thpspip

tupspip

Figure 39. Serial Peripheral Interface (SPI) Port—Slave Timing
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HOSTDP A/C Timing-Host Write Cycle

Table 55 and Figure 47 describe the HOSTDP A/C host write
cycle timing requirements.

Table 55. Host Write Cycle Timing Requirements

Parameter Min Max Unit

Timing Requirements

toADWRL HOST_ADDR/HOST_CE Setup Before HOST_WR Falling Edge 4 ns

tHADWRH HOST_ADDR/HOST_CE Hold After HOST_WR Rising Edge 2.5 ns

twrwL HOST_WR Pulse Width Low (ACK Mode) toroywrL + troverp + towWRHRDY ns
HOST_WR Pulse Width Low (INT Mode) 1.5 X tscx + 8.7 ns

twrwh HOST_WR Pulse Width High or Time Between HOST_WR Rising Edge| 2 x tsc ns
and HOST_RD Falling Edge

towraroy  HOST_WRRising Edge Delay After HOST_ACK Rising Edge (ACK Mode)| 0 ns

tupATWH HOST_D15-0 Hold After HOST_WR Rising Edge 2.5 ns

topATWH HOST_D15-0 Setup Before HOST_WR Rising Edge 3.5 ns

Switching Characteristics

toroywe. ~ HOST_ACK Falling Edge After HOST_CE Asserted (ACK Mode) 11.25 ns

trRovPWR HOST_ACK Low Pulse-Width for Write Access (ACK Mode) NM' ns

'NM (not measured)—This parameter is based on tgc ¢. It is not measured because the number of SCLK cycles for which HOST ACK remains low depends on the Host DMA
FIFO status. This is system design dependent.

HOST_ADDR
HOST_CE
tsADWRL [ <—| thabwrH
—twrw —>|e twrwH >
HOST_WR ‘
tspaTWH | »(<e— typaTwH
HOST_DATA
ItRDYPWR

torDYWRL < »|<«—><—>| tpwrHRDY
HOST_ACK ‘ ~

In Figure 47, HOST_DATA is HOST_D0-D15.
Figure 47. HOSTDP A/C- Host Write Cycle
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Figure 51. Device Terminating a Multiword DMA Data Burst
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Figure 52. Host Terminating a Multiword DMA Data Burst
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ATAPI Ultra DMA Data-Out Transfer Timing

Table 61 and Figure 57 through Figure 60 describes the ATAPI
ultra DMA data-out transfer timing. The material in these fig-

ures is adapted from ATAPI-6 (INCITS 361-2002[R2007] and is
used with permission of the American National Standards Insti-

Table 61. ATAPI Ultra DMA Data-Out Transfer Timing

tute (ANSI) on behalf of the Information Technology Industry
Council (“ITIC”). Copies of ATAPI-6 (INCITS 361-2002
[R2007] can be purchased from ANSI.

ATAPI Parameter

ATAPI_ULTRA_TIM_x Timing
Register Setting'

Timing Equation

tevd
Tacve
tovs
Town
Tevs
Tovm

tozrs

ty
T
teny’
tres
tack

tss

Cycle time

Two cycle time

Data valid setup time at sender
Data valid hold time at sender
CRC word valid setup time at host
CRC word valid hold time at host

Time from data output released-to-driving to first
strobe timing

Limited interlock time

Interlock time with minimum

ATAPI_DMACK to ATAPI_DIOR/DIOW

Ready to final strobe time

Setup and Hold time for ATAPI_DMACK

Time from STROBE edge to assertion of ATAPI_DIOW

TDVS, TCYC_TDVS
TDVS, TCYC_TDVS
TDVS

TCYC_TDVS

TDVS

TACK

TDVS

N/A
TMLI
TENV
N/A
TACK
TSS

(TDVS + TCYC_TDVS) X tscik

2 X (TDVS + TCYC_TDVS) X tscik
TDVS X tscik = (tsr + tska)
TCYC_TDVS X tgc i — (tskq + tska)
TDVS X tscik = (tskr + tska)

TACK X tgcik = (tsky + tsko)

TDVS X tscik = (tskr + tska)

2 X tep + 2 X tsck + top
TMLIEX tscik = (tsgr + tsia)
(TENV X tscii) +/= (tsgr + tska)
2 X tgp + 2 X tsci + top

TACK X tgcik = (tsky + tsko)
TSS X tsaik = (tsia + tska)

! ATAPI Timing Register Setting should be programmed with a value that guarantees parameter compliance with the ATA ANSI specification for ATA device mode of operation.
2 ATA/ATAPI-6 compliant functionality with limited speed.
3 This timing equation can be used to calculate both the minimum and maximum tgyy.
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USB On-The-Go-Dual-Role Device Controller Timing

Table 62 describes the USB On-The-Go Dual-Role Device Con-
troller timing requirements.

Table 62. USB On-The-Go Dual-Role Device Controller Timing Requirements

Parameter Min Max Unit
Timing Requirements

fuss USB_XI frequency 9 33.3 MHz
FSysg USB_XI Clock Frequency Stability -50 +50 ppm

JTAG Test And Emulation Port Timing
Table 63 and Figure 61 describe JTAG port operations.

Table 63. JTAG Port Timing

Parameter Min Max Unit
Timing Requirements

trck TCK Period 20 ns
tsap TDI, TMS Setup Before TCK High 4 ns
thTap TDI, TMS Hold After TCK High 4 ns
tssys System Inputs Setup Before TCK High' 4 ns
thsys System Inputs Hold After TCK High' 1 ns
trrsTw TRST Pulse-Width? (measured in TCK cycles) 4 trek
Switching Characteristics

toroo TDO Delay from TCK Low 10 ns
tpsys System Outputs Delay After TCK Low? 0 16.5 ns

!'System inputs = PA15-0, PB14-0, PC13-0, PD15-0, PE15-0, PF15-0, PG15-0, PH13-0, P115-0, PJ13-0, DQ15-0, DQS1-0, D15-0, ATAPI_PDIAG, RESET, NMI, and
BMODE3-0.

250 MHz Maximum.

3 System outputs = PA15-0, PB14-0, PC13-0, PD15-0, PE15-0, PF15-0, PG15-0, PH13-0, PI115-0, PJ13-0, DQ15-0, DQS1-0, D15-0, DA12-0, DBA1-0, DQM1-0,

DCLKO-1, DCLKO-1, DCS1-0, DCLKE, DRAS, DCAS, DWE, AMS3-0, ABEI-0, AOE, ARE, AWE, CLKOUT, A3-1, and MFS.

- trek »|

TCK

tstap ——ta——tyrap

T™S
TDI

- torpo -
TDO >k
- tssys > tusys £
SYSTEM
INPUTS

- tosys .
SYSTEM
OUTPUTS

Figure 61. JTAG Port Timing
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400-BALL CSP_BGA PACKAGE

Table 65 lists the CSP_BGA package by signal for the
ADSP-BF549. Table 66 on Page 97 lists the CSP_BGA package
by ball number.

Table 65. 400-Ball CSP_BGA Ball Assignment (Alphabetical by Signal)

Signal Ball No. Signal Ball No. Signal Ball No. Signal Ball No.
Al B2 DA4 G16 DQS1 H18 GND L10
A2 A2 DA5 F19 DRAS E17 GND L11
A3 B3 DA6 D20 DWE E18 GND L12
ABEO c17 DA7 C20 EMU RS GND L13
ABET c16 DAS8 F18 EXT_WAKE M18 GND L14
AMSO A10 DA9 E19 GND A1 GND M6
AMST D9 DA10 B20 GND A13 GND M7
AMS2 B10 DA11 F17 GND A20 GND M8
AMS3 D10 DA12 D19 GND B11 GND M9
AOE C10 DBAO H17 GND D1 GND M10
ARE B12 DBA1 H16 GND D4 GND M11
ATAPI_PDIAG P19 DCAS F16 GND E3 GND M12
AWE D12 DCLKO E16 GND F3 GND M13
BMODEO W1 DCLKO D16 GND F6 GND M14
BMODE! w2 DCLK1 18 GND F14 GND N6
BMODE2 w3 DCLKT D18 GND G9 GND N7
BMODE3 w4 DCLKE B18 GND G10 GND N8
CLKBUF D11 DCS0 C19 GND G11 GND N9
CLKIN A1 DCST B19 GND H7 GND N10
CLKOUT L16 DDR_VREF M20 GND H8 GND N11
DO D13 DDR_VSSR N20 GND H9 GND N12
D1 C13 DQO L18 GND H10 GND N13
D2 B13 DQ1 M19 GND H11 GND N14
D3 B15 DQ2 L19 GND H12 GND P8
D4 A15 DQ3 L20 GND J7 GND P9
D5 B16 DQ4 L17 GND J8 GND P10
D6 A16 DQ5 K16 GND J9 GND P11
D7 B17 DQ6 K20 GND J10 GND P12
D8 C14 DQ7 K17 GND J11 GND P13
D9 C15 DQ8 K19 GND J12 GND R9
D10 A17 DQ9 J20 GND K7 GND R13
D11 D14 DQ10 K18 GND K8 GND R14
D12 D15 DQ11 H20 GND K9 GND R16
D13 E15 DQ12 9 GND K10 GND us
D14 E14 DQ13 ns GND K11 GND V6
D15 D17 DQ14 1z GND K12 GND Y1
DAO G19 DQ15 1eé GND K13 GND Y20
DA1 G17 DQMO G20 GND L7 GNDyp E7
DA2 E20 DQM1 H19 GND L8 MFS E6
DA3 G18 DQS0 F20 GND L9 MLF_M F4
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Table 66 lists the CSP_BGA package by ball number for the
ADSP-BF549. Table 65 on Page 94 lists the CSP_BGA package
by signal.

Table 66. 400-Ball CSP_BGA Ball Assignment (Numerical by Ball Number)

Ball No. Signal Ball No. Signal Ball No. Signal Ball No. Signal
Al GND C1 MXO E1 USB_DP G1 PC5
A2 A2 Q2 MXI E2 USB_DM G2 PC4
A3 PIO c3 PH5 E3 GND G3 USB_ID
A4 PI2 C4 PHO E4 MLF_P G4 Vopuss
A5 Pl4 cs PH11 E5 VopexT G5 VopexT
A6 PI6 C6 PH13 E6 MFS G6 VopexT
A7 PI8 c7 PH10 E7 GNDyp G7 VopexT
A8 PI11 cs PI9 E8 Voowmp G8 VooinT
A9 PI12 9 PI13 E9 VopexT G9 GND
A10 AMSO c10 AOE E10 VopexT G10 GND
A1 CLKIN cn NMI E11 Vopext G11 GND
A12 XTAL Cc12 RESET E12 Vopext G12 VooinT
A13 GND C13 D1 E13 Vopric G13 VooinT
Al4 RTXI C14 D8 E14 D14 Gl14 VopexT
A15 D4 C15 D9 E15 D13 G15 Voooor
Al16 D6 C16 ABET E16 DCLKO G16 DA4
A17 D10 c17 ABEO E17 DRAS G17 DA1
A18 VROUT, 18 DCLK1 E18 DWE G18 DA3
A19 VROUT, C19 DCS0 E19 DA9 G19 DAO
A20 GND C20 DA7 E20 DA2 G20 DQMO
B1 USB_VREF D1 GND F1 USB_XI H1 PC3
B2 Al D2 USB_VBUS F2 USB_XO H2 PCO
B3 A3 D3 USB_RSET F3 GND H3 PC7
B4 PI1 D4 GND F4 MLF_M H4 PH7
B5 PI3 D5 PH8 F5 Voouss H5 VopexT
B6 PI5 D6 PH6 F6 GND H6 VopexT
B7 PI7 D7 PH12 F7 Vopext H7 GND
B8 PI10 D8 Pl14 F8 VopexT H8 GND
B9 PI15 D9 AMST F9 Voot H9 GND
B10 AMS2 D10 AMS3 F10 Voooor H10 GND
B11 GND D11 CLKBUF F11 VooooR H11 GND
B12 ARE D12 AWE F12 VobooR H12 GND
B13 D2 D13 DO F13 VopexT H13 VooooR
B14 RTXO D14 D11 F14 GND H14 VbDDDR
B15 D3 D15 D12 F15 Voove H15 VDDDR
B16 D5 D16 DCLKO F16 DCAS H16 DBA1
B17 D7 D17 D15 F17 DA11 H17 DBAO
B18 DCLKE D18 DCLKT F18 DA8 H18 DQS1
B19 DCS1 D19 DA12 F19 DA5 H19 DQM1
B20 DA10 D20 DA6 F20 DQSO H20 DQ11
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Table 66. 400-Ball CSP_BGA Ball Assignment (Numerical by Ball Number) (Continued)

Ball No. Signal Ball No. Signal Ball No. Signal Ball No. Signal
J PF1 L1 PF5 N1 PF14 R1 PD2
J2 PC2 L2 PF4 N2 PF15 R2 PD3
J3 PC1 L3 PF8 N3 PG3 R3 PD5
J4 PGO L4 PF6 N4 PF13 R4 PD7
J5 PC6 L5 PG2 N5 VopexT R5 EMU
J6 Vooint L6 VooinT N6 GND R6 Vbpext
17 GND L7 GND N7 GND R7 Vopexr
J8 GND L8 GND N8 GND R8 Vopext
J9 GND L9 GND N9 GND R9 GND
J10 GND L10 GND N10 GND R10 Vooint
I GND L11 GND N11 GND R11 Voot
J12 GND L12 GND N12 GND R12 Vooir
J13 VooinT L13 GND N13 GND R13 GND
114 VopooR L14 GND N14 GND R14 GND
J15 Voooor L15 Vopint N15 Vopext R15 Vopext
J16 DQ15 L16 CLKOUT N16 PJ7 R16 GND
J17 DQ14 L17 DQ4 N17 PJ4 R17 PE7
J18 DQ13 L18 DQO N18 PJ1 R18 PG13
J19 DQ12 L19 DQ2 N19 PJ13 R19 PJ8
J20 DQ9 L20 DQ3 N20 DDR_VSSR R20 PJO

K1 PF3 M1 PF9 P1 PG4 T1 PD4
K2 PF2 M2 PF10 P2 PE11 T2 PD6
K3 PFO M3 PF11 P3 PDO T3 PD10
K4 PF7 M4 PF12 P4 PD1 T4 PD12
K5 PG1 M5 PE12 P5 PE13 T5 TRST
K6 VopexT M6 GND P6 Voot T6 PB2
K7 GND M7 GND P7 Vooint T7 Vopext
K8 GND M8 GND P8 GND T8 Vopext
K9 GND M9 GND P9 GND T9 Vopext
K10 GND M10 GND P10 GND T10 Vopexr
K11 GND M11 GND P11 GND T11 Vooext
K12 GND M12 GND P12 GND T12 Vopext
K13 GND M13 GND P13 GND T13 Vopext
K14 Vo008 M14 GND P14 Voot T14 Vooext
K15 VboooR M15 Vopext P15 Vopext T15 Vbpext
K16 DQ5 M16 PJ2 P16 PG12 T16 Vopexr
K17 DQ7 M17 PJ11 P17 PJ9 T17 PE1
K18 DQ10 M18 EXT_WAKE P18 PJ6 T18 PE10
K19 DQ8 M19 DQ1 P19 ATAPI_PDIAG |T19 PJ10
K20 DQ6 M20 DDR_VREF P20 PJ12 T20 PJ3
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