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Important notice:

The information provided in this manual is beliewedbe accurate and up-to-date at the time of
print (2009-12-22). However, no responsibility ssamed for damages arising from the use of the
hardware described herein, nor for the suitabibitya certain purpose.

The user is responsible to obey all applicable legguns regarding electro-magnetic emmisions and
susceptibility.
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1 Introduction

BF561MULTIcore is a miniature-size multi-DSP systdmsed on Analog Devices Blackfin
processors. It contains one BF537 (500MHz) and #®E561 (600 MHz) dual-core DSPs. The
BF537 DSP is capable of running uClinux. It can ommicate vie Ethernet if an external PHY is
added to the system.

The combination of 9 DSP cores yields a simplyegtimed high-performance DSP controller board
for all sorts of embedded applications, e.g. mehi&nnel speech transcoders.

With a size of 25.4 x 94.4 mm, the board will ieey embedded platform. High density connectors
provide access to the DSP's Ethernet Ml sighalwelsas to the cascaded serial ports of all five
DSPs and their JTAG interfaces.

The BF537 can load applications via TFTP and bleetfour BF561 DSPs. Alternatively, the DSPs
can be booted via SPI directly via the connectors.
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2 Functional Specification

The following functional diagram of the BF561MULDIe illustrates the signals available on the
two connectors and the internal connections omtbéule.
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DSPA-D BF561 dual-core Blackfin processor with external 446 RAM

Master DSP(E) BF537 single core Blackfin processor with extert@iil x 16 RAM

Reset-1 nput External RESET signal to reset all DSPs

SYSCLK DSP System Clock: Either on-board oscillator or barapplied externally
(LVDS or TTL)

Serial Flash 4 Mbit serial flash available via SPI-interface Master DSP for booting and
storing data.

JTAG Separate JTAG-connection for DSP. All DSPs areckihin a JTAG chain

SPORTO, 1 All DSPs have their SPORTSs linked together for degasfer. Clocks can be
applied externally (LVDS or TTL) or one of the DSé& be master.

UART UARTO of the master DSP is available at the cororect

SPI DSPs A-D can either be booted externally, or byntlaster DSP. The master

DSP can also be booted via its local serial Fla®IVIR
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3 Hardware Components
The components of the BF561MULTIcore are describatktail in this chapter.

3.1 DSPs

The BF561MULTIcore-Module is populated with a DSRdfin ADSP-BF537BBCZ-5A, running
at a maximum speed of 500 Mhz and four DSPs BlackiDSP-BF561BSKBCZ-6A, running at a
maximum speed of 600MHz.

The on-board oscillator has a clock frequency oM¥z. Alternatively, an external clock can be
applied with only minor modifications necessary.

For details about the processor’s features, refdi]t Details about programming the DSP are
described in [2].

3.2 BF537 SDRAM

The BF537 master DSP has a Micron MT48LC16M16A2M%66) SDRAM connected to its
EBIU. The maximum SDRAM bus frequency of the BF587.25 MHz with the master DSP is
running at full speed.

The SDRAM is organized in four banks, selected IBPxddress lines A18 and A19. It uses 13 row
address lines and nine column address lines.

The SDRAM is visible from address 0x0000 0000 upatress OxO1FF FFFF. The following
values can be used to setup the SDRAM-controlléeh@DSP. The refresh rate is dependent on the
system clock set with the PLL settings of the DBt values indicated are used for a system clock
of 125 MHz.

Register Value

SDGCTL 0x0091998D
SDBCTL 0x00000013
SDRRC 0x000003CD

More details about the Blackfin's SDRAM controltam be found in [1] and [2].
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3.3 BF561 SDRAM

The BF561s each have a Micron MT48LC4M16A2 (AMxBE)RAM connected to their EBIU
ports. The SDRAM bus frequency will have to be M9z for optimal performance.

From DSP side, the SDRAM is visible from addres80mO 0000 up to address O0x003F FFFF. The
following values can be used to setup the SDRAMtwdler of the DSP. The refresh rate is
dependent on the system clock set with the PLILnggsttof the DSP. The following values are used
for a system clock of 120 MHz.

Register Value

SDGCTL 0x0091998D
SDBCTL 0x00000001
SDRRC 0x00000397

3.4 Serial Flash

A serial SPI flash M25P40 from Numonyx with a capaof 4 Mbits is connected to the BF537
master DSP via its SPI. The serial flash is usedémting and for storing data. It can be erased
sector wise. The lowest sector must be used fatirmpthe DSP.

The DSP will boot from the serial flash, when tlembmode is set to “SPI| Master”.

For SPI Master Boot R614 and R617 have to be ptgulilaith OR. R615 and R616 have to be left
unpopulated. For SPI Slave Boot R615 and R616 havee populated with OR. R614 and R617
have to be left unpopulated.

The flash has to be programmed with a loader @lebboting from SPI flash that is generated by
ADI VisualDSP++ or by the GNU tools.

For more details about the flash, refer to the dhatset [3].

3.5 Ethernet-MAC

The BF561MULTIcore module has a standard MIl ethenmterface routed to its power/LAN
connector. This interface allows an easy connectibany standard Ethernet PHY (such as a
Teridian 78Q2123).
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4 Using BF561MULTIcore

4.1 Pin description

The module is populated with two connectors ERNEtdstac with 50 pins in two rows. Part
number is 114713. Details about mechanics and P&Bmmendations are available in the
manufacturer’s catalog [4].

A motherboard should be populated with the samg petated by 180°. There is no male or female
version of this connector. Schematics and PCBriksaare available for Protel99SE.

The schematic shows four rows of signal pins ondejearated connectors.

MODI101A MODI01B
o 2l DL VCCHS0 VO3S0 —c
; GPIOS ‘_ 3 D; VCC3-5.0 VCC3-5.0 C:;;
E:I GPIOT SPI MOSI i:l D:1 VCC3-5.0 VCC3-5.0 C‘ 1
Be SPI C5# D GPIO2 = G D5 ETXEN GND C z
B-G GPIO6 GPIO1 1\ 5 Dé ETXD3 GND C-6
= VCC33 SPI CS# A ‘%__ o5 ETXD2 GND 0l
VCC33 SPICS# B = ' ETXD1 GND
= = . D38 5 8 leave uncomnected
EE NGECE3.3 GPIO3 ig Do ETXDO0 VADT 1) ©
B 16 GPIOS GPIO4 - AL0 le ETHCLEK GND (:'l 0
REESET# SPI CS% - EMDIO ECES -
Ell — s All D11 ; 11
B2 GND GND 312 D12 EMDC ERXD2 T2
B 1; GND GND = 1 l; D1:> ERXDV ERXER C‘l;i
B1:1 GPIOL0 GND 1,&1:1 D1:1 ECOL ERXD1 C:1:1
BLS GPIO2 ES0 A-—‘xl z Dis ERXD3 ERXCLK C‘ 15
= GND FS1 — = EPHYINTZ ERXDO —
Bl6 AlG6 D16 ‘ ¥ Clo
T DTOPRI SPI SCK — TH GND GND B
Bl 8 GND DRI1FPERI - Al 8 DI S JTAG EMU# JTAG TDI (: 1 8
BI0 SCLEL- DROPRI 41\ 10 D10 JTAG TRSTHTAG TCK C 10
: SCLE1+ SPI MISO — - JTAG TDO JTAG TMS =
B20 — A20 D20 ) ] 20
GHND DTIPRI — GND GIND =
B2l A2l D21 L i C21
DSP_CLE+ DTOSEC - = GND GND —
B22 T : A22 D22 ‘ - = C22 output
DSP CLK- DROSEC = GND VCC1.25
B23 = _ A23 D23 ; R C23 output
GIND DEI1SEC = GND VCC1.25 =
B24 P i A24 D24 : i 24 output
BLs SCLEOD- DTI1SEC T Dis GND VC(C1.25 15 output
— SCLK0+ SPI CS# E — GND VCCl.25
BF361-537TLANMOD V1 BF361-537LANMOD_V1

The following drawing shows the outlines of the mied and the position of drills for the
connectors on a motherboard. The two mounting Holethe PCB have a diameter of 3.2mm.
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Connector rows A and B

o smcsce W0 s Gio Resem | | Grouress

o smscik w0 seloio Drem o bsesport
o DRPR o DSPSPORTO  E | Scud- | Wbs | DseseoRr:
hei DUSEC W0 pSPSPoRTi Ges Scio- | DS | DSPSPORTG

There are several options to provide power to thBE MULTIcore:

3.3VDC for all I/O pins is always provided througims B6, B7 and B8. Typically, no more than
1000mAmps are required for all I/O pins and SDRAd\ee.

The core voltage can either be generated on baaiitloe DC/DC brick is not populated, by
applying 1.25VDC to pins C22, C23, C24 and C25. [Diael at these pins is totalling approx.
5 Amps.

Normally, 3 .. 5VDC are applied to pins C1, C2, 03, D2 and D3 with the DC/DC brick
populated. The DC/DC brick generates the core geltacally. At 3.3VDC, the current drawn on
these pins is 2 Amps, typically.

Some of the power supply options are availableeguest, only.
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Connector rows C and D

C2  |VCC3350 | PWRIN VCORE VCC3.3-50, PWR IN VCORE

C8 VADJ PWR PWR (leave ETXDO ETHERNET
unconnected)

Cir emeR | eteemwEr D2 EROV | ETeRNer
Ci emc 1 emerver D em@a | EvHeRwer
Cic o | losmac | pia TR |1 Dspatac

C22 |VCC1.25 PWR OUT PWR (leave |D22 | GND PWR PWR
unconnected)

C24 |VCC1.25 PWR OUT PWR (leave |D24 |GND PWR PWR
unconnected)
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4.2 Clocking

All clocks coming from the carrier board can eitberdifferential (LVDS) or single ended TTL.

If the DSPs should receive all clocks (DSP Systdotke SPORTO clock, SPORTL1 clock) via
LVDS, IC100 (Tl - SN65LVDS048A) has to be populatad the resistors R101 — R103 have to be
removed. The board's clocks are connected as fellow

X100

Lioo Rl0&
W33 0——— 4 Woo  CLECUT 3 + DsB.CLE
74279268 TR

100n 2 1

Clol GHD Bl R107
25MH= mn.p.

JCLED+ RIOL SCLED
—

SCLEIL+ RI02 SCLE1

DSP_CLE+ R103

1C100

2 15

RIN1+ EQUTL ———=—

T lmwl oy [ 1 s

—SriED.F RINZ2+ ROUTS
]

DEP_CLEr RIN2- ROUT4

DSP_CLE. 5 | et EN —p ¥CC33
= b EN
SCLEL+ 7 &
SCLEL 7| Elifde VCC
— . FIN4- GHD
SHESLVDS0484 np.

SCLED+

4.2.1 DSP System Clock

The BF561MULTIcore contains a local oscillator whiprovides its clock to all five DSPs. The
default frequency is 25MHz. PLLs must be set t@ppropriate value by software. The default PLL
setting upon reset is 10x so that all cores will ati 250MHz initially.

In order to use an external system clock, suchrams the carrier board, R106 must be removed.
The external clock can be a single ended signaiineg R101 to be populated (typ. OR).

The serial bit clocks for SPORTSs can also be peids single ended signals, requiring IC100 to be
NOT populated.

If an LVDS clock is used, R107 must be populatethwi OR resistor with R101, R102, R103 and
R106 removed.

Note that clocks for the DSP cores (DSP_CLK) and for the SPORTs (SCLKO, SCLK1) must ALL
be routed via LVDS when using an external clock source.

Please, refer to the schematics at the top optge for details.

4.2.2 DSP SPORT Clocks

Due to the fact that the SPORT signals are conddotall DSPs in parallel, care must be taken that
the user chooses the correct SPORT mode (TDM).dBdkécated clock signals (SCLKO, SCLK1)
can either be generated by any one of the DSPy anlexternal deviceNote that LVDS driven
clocks are not availableif one of the DSPsis configured to generate the SCLKO and/or SCLK1.
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4.3 DSP Booting

There are several ways to boot the DSPs on the BRB&TIcore module.

Each DSP can be booted separately by an extermsal v SPI using SPI_MISO, SPI_MOSI,
SPI_CLK and the dedicated chip selects (SPI_CS_S&PI- CS_E#). For details, refer to [1] and
[2].

Another option is to use the serial Flash ROM oa BF561MULTIcore. This Flash ROM is
connected to master DSP capable of booting itsalfSPPI. In order to use this Boot mode, please
refer to Chapter 3.4 (Serial Flash). Once the md3&P has been booted, it can boot the other
DSPs (DSP A — D). The master DSP must be re-comthto become an SPI Master and to take
control of the SPI chip selects (SPI_CS_A# - SPI [045.

4.4 Reset

The master DSP (BF537) can be reset using an ektexset signal. Pin B10 of the connectors is
connected to the input of a TPS3825 reset contrdlles controller only resets the BF537 only.
The other DSPs receive their common reset sigoah fPort G Pin0 of the master DSP. Note that
you have to release the other DSPs from their stat#, by setting BF537 Port GO high. Port GO is
pulled down by a resistor so as to keep the BF561&sset while the master DSP is still booting.

45 Electrical Characteristics

The board needs 3.3Volts (500mA) on Pins B6 — B8%%). The core voltage can be applied
separately to Pins C1 — C3 and D1 — D3. Here agelbetween 3.0 and 5.0 V (3A) is needed.

All DSPs need a core voltage of 1.25V (+/- 5%), abhis generated with the voltage generator on
the BF561MULTIcore board. It takes its power fromgC1 — C3 and D1 — D3. If desired, the core
voltage can be generated externally and be apgdipths C22 — C25\ote: Remove the voltage
converter (1C101) if the core voltage is applied externally.

The power dissipation depends on the processor load

4.6 Silkscreen

1]
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6 Support
Support for this product is available from:

Ingenieurblro Bayer
Vohwinkelallee 8

40229 Dusseldorf/Germany
Telephone:  +49 (211) 2108120

FAX: +49 (211) 2108176
e-mail: solutions@dsp-bayer.de
website: http://www.dsp-bayer.de
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