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PCI_VIO_0 AJ28

PCI_RSTN AG28

PCI_CLK_IN AA27

PCI_INT_A0 AH26
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PCI_-DEVSEL/EBI_ADDR23 AF28

PCI_-STOP/EBI_ADDR22 AF26
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PCI_PAR/EBI_ADDR20 AE26

PCI_CBE3/EBI_ADDR19 AF24

PCI_CBE2/EBI_ADDR18 AD30

PCI_CBE1/EBI_ADDR17 AD29

PCI_CBE0/EBI_ADDR16 AD28

EXT_-IRQ1/PKT_ERROR_0/SGPIO_05/BSC_M2_SDA G28

EXT_-IRQ3/PKT_ERROR_1/SGPIO_07/BSC_M3_SDA G26

EXT_-IRQ2/PKT_VALID_1/SGPIO_06/BSC_M3_SCL G27

EXT_-IRQ4/GPIO_41 H24

BSC_M1_SCL/SGPIO_02 N24
BSC_M1_SDA/SGPIO_03 P24
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BSC_M0_SCL/SGPIO_00 M23

SPI_M_SCK/I2S_I_CLK/GPIO_57 L26
SPI_M_MOSI/I2S_I_DATA/GPIO_58 L27

SPI_M_MISO/PWM_0/GPIO_07 A30
SPI_M_-SS1/PWM_1/GPIO_08 A29

SPI_M_-SS0/GPIO_42 H25
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UART_TXD_3/GPIO_44 H28
UART_RXD_2/GPIO_00 G21

UART_TXD_2/TTX0_REQ/GPIO_10 A27
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UART_TXD_1/I2S_S_CLK/GPIO_09 A28
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UART_RXD_0/EXT_IRQ1/SGPIO_09/BSC_M4_SDA M24
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USB0_DN B7
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USB1_DP A5
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Audio & VDAC

2- The Fairchild active filter and terminations must be place close to video connectors.
3- Analog video outputs are sensitive to noise coming from the power. Beads and inductors must be consider to clean the noise.

Try to keep a good noise immunity of your power traces and plane areas into the video output PCB area.
4- 37.4 Ohms resistors terminate the lines between BCM7440 and the active filters.  They also polarize the 7440 VDAC outputs.

They 3.3V used for these pull-up must be very clean.
5- VDAC outputs traces must be routed according to the isolated traces rule. Trace_to_trace clearance >= 10 mils.
6- Place VDAC0/1_RBIAS resistors very very close to their BCM7440 pins (trace lenght <= 100mils).

VIDEO ANALOG --> Design notes and Layout Guidelines:
1- The Fairchild active filter are EDS protected.

1- Match the lenght of AUD_FS_CLK_0_A and AUD_FS_CLK_0_B.
AUD_FS_CLK_0 --> Design notes:
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DDR2 BANK-0

DDR2-0L DDR2-0H

5- DDR2 clock and DQS P/N traces must be routed as 100 Ohms Differential pairs. Traces width and gap according to PCB stackup.
4- Length of all Data signals between Byte Lane should be matched together (<400 mils).

BCM7440 DDR2 2x16 --> Design notes and Layout Guidelines:
1- Place 121 ohms clock termination at the end of the differencial trace.
2- Pin swaping can only be done on data lines inside each group of 8 bit (Byte Lane).
3- Length of all Data signals into a Byte Lane should be matched together (<100 mils).

6- When developing the PCB floor plan, the proximity of the DDR2 device to the memory controller is an important factor.
- To avoid the use of external address termination on high-speed DDR2, the address trace length should be less than 2.5in.
* If those requirements can not be reached, refer to JEDEC JESD79-2B standard for design rules and terminations.
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5- DDR2 clock and DQS P/N traces must be routed as 100 Ohms Differential pairs. Traces width and gap according to PCB stackup.
4- Length of all Data signals between Byte Lane should be matched together (<400 mils).

BCM7440 DDR2 2x16 --> Design notes and Layout Guidelines:
1- Place 121 ohms clock termination at the end of the differencial trace.
2- Pin swaping can only be done on data lines inside each group of 8 bit (Byte Lane).
3- Length of all Data signals into a Byte Lane should be matched together (<100 mils).

6- When developing the PCB floor plan, the proximity of the DDR2 device to the memory controller is an important factor.
- To avoid the use of external address termination on high-speed DDR2, the address trace length should be less than 2.5in.
* If those requirements can not be reached, refer to JEDEC JESD79-2B standard for design rules and terminations.

DDR2 BANK-1

DDR2-1L DDR2-1H
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(CLUSTER)

(CLUSTER)

I2C ADDR:76h/W
77h/R

I2C ADDR:A0h/W
A1h/R

(CLUSTER)

DVO, SIL9134, HDMI

9134

4- Use minimum number of VIA.
3- Route differential pairs above the GND plane. Do not split the GND plane under differential pairs.
2- Match trace lenght of P/N differential pairs. 20 mils max within a pair and 100 mils max between pairs.
1- HDMI Data and clockP/N traces must be routed as 100 Ohms Differential pairs. Traces width and gap according to PCB stackup.
HDMI --> Design notes and Layout Guidelines:

5- When possible, use higher clearance distance between differantials pairs and any others traces (>15 mils).
6- If higher than 2KV protection is necessary on HDMI port use low capacitance ESD protections close to the HDMI connector.
7- Consider limiting current to Maximum 500mA on HDMI 5V power.
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DDCPWR5V 45
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SD27
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RESET*25
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2
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1 2
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2
1
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2
1
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2
1
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R513
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21
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1 2
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1
2 47UF

C527

1
2

TV S2
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2
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2 47UF

C5021
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1
2
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C5321
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C5331
2
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0.1UF
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2
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C5041
2
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2
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HDMI CONNECTOR

500254-1931

J3

MTG322
MTG221
MTG120

MTG423

HOT_PLUG_DETECT19
5V_SUPPLY18
DDC/CEC_GROUND17
SDA16
SCL15
RESERVED14
CEC13
TMDS_DATA_CLK_N12
TMDS_DATA_CLK_SHIELD11
TMDS_DATA_CLK_P10
TMDS_DATA_0_N9
TMDS_DATA_0_SHIELD8
TMDS_DATA_0_P7
TMDS_DATA_1_N6
TMDS_DATA_1_SHIELD5
TMDS_DATA_1_P4
TMDS_DATA_2_N3
TMDS_DATA_2_SHIELD2
TMDS_DATA_2_P1
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g
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Main Board Electric Diagram: DVO, SIL9134, HDMI
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I2S_0_CLOCK

DVO_CLK_P

DVO_D7

DVO_D5

DVO_D6

DVO_D3

DVO_D4

DVO_D0

DVO_D2

E BI_~TS

EBI_~DS

EBI_~TSIZE1

AUD0_SPDIF

USB0_PWRON

EBI_R~W

EBI_A25

I2S_0_DATA1

I2S_0_DATA0

I2S_0_DATA2

EBI_~WE0

EBI_~WE1

I2S_0_DATA3

I2S_0_LR

+2V5_BCM7440

I2S_S_DATA

DVO_D1

E BI_~TSIZE0

EBI_~RD

USB1_PWRON

GND

GND

GND

GND

GND

GND

GNDGND

GND

+3V3
+3V3

+1V8

+1V2

EBI_~RD

EBI_~WE1

EBI_~DS

DVO_D0

EBI_~TS

DVO_D2

DVO_D1

DVO_D4

DVO_D3

DVO_D6

DVO_CLK_P

DVO_D5

DVO_D7

+2V5_BCM7440

I2S_0_CLOCK

I2S_0_LR

AUD0_SPDIF

I2S_0_DATA0

I2S_0_DATA1

I2S_0_DATA2

I2S_0_DATA3

EBI_R~W

EBI_A25

USB0_PWRON

EBI_~TSIZE1

EBI_~TSIZE0

EBI_~WE0

I2S_S_DATA

USB1_PWRON

3: DDR2 Controller Manual Initialization
2: DDR2 bank 0 size = 256/512 MB
1: DDR2 bank 0 size = 128 MB
0: DDR2 bank 0 size = 64 MB

strap_ebi_boot_memory

1

(CLUSTER)
SOC

(CLUSTER)

1- Note these configuration resistors do not need to be close to the BCM7440. So, place them at the destination of the trace.
It will clear the BCM7440 area and help the chip layout.

Boot strap option --> Design notes and Layout Guidelines:

strap_ebi_invert_addr

strap_nand_flash

strap_NMI_polarity

strap_ebi_cs_swap

strap_reset_ext_mode

strap_test_debug_en_1

strap_test_debug_en_0

strap_ddr2_0_size_1

strap_ddr2_0_size_0

strap_ddr2_1_size_1

strap_ddr2_1_size_0

strap_ddr2_mhz_1

strap_ddr2_mhz_0

strap_system_big_endian

strap_pci_client

strap_pci_memwin1_en

strap_pci_memwin2_en

strap_pci_memwin_size_0

strap_pci_memwin_size_1

strap_reset_outb_def_value

strap_xtal_adj3

strap_xtal_adj2

strap_xtal_adj1

strap_xtal_adj0

strap_ebi_rom_size1

strap_ebi_rom_size0

strap_33_27_MHZ_clock

0

0

0

0

strap_nand_flash
strap_NMI_polarity
strap_ebi_cs_swap
strap_reset_ext_mode
strap_test_debug_en_1

strap_ddr2_0_size_1
strap_ddr2_0_size_0
strap_ddr2_1_size_1
strap_ddr2_1_size_0

strap_test_debug_en_0

strap_ddr2_mhz_1
strap_ddr2_mhz_0
strap_spi_slave_enable
strap_ebi_boot_memory
strap_system_big_endian
strap_pci_client
strap_pci_memwin1_en
strap_pci_memwin2_en
strap_pci_memwin_size_1
strap_pci_memwin_size_0
strap_33_27_MHZ_clock
strap_reset_outb_def_value
strap_xtal_adj3
strap_xtal_adj2
strap_xtal_adj1
strap_xtal_adj0

Adjust the 54MHz oscillator bias current

strap_ebi_rom_size1
strap_ebi_rom_size0

0

0

0

0

0

0
0
0
0

0
0

0

0
0

1

1
1

1

Boot Strap Options

1

0

1

under chip.

BCM7440 Power
BOOTSTRAP

1

0

1: Invert upper bits of EBI address
0: Do not invert EBI address
1: External NAND FLASH present
0: External NOR FLASH present
1: High-active interrupt
0: Low-active interrupt
1: Swap CS_0 and CS_1 signals
0: No swap

strap_ebi_invert_addr

0: DDR2 bank 0 size = 64 MB
1: DDR2 bank 0 size = 128 MB
2: DDR2 bank 0 size = 256/512 MB
3: DDR2 Controller Manual Initialization

0: DDR2 Banks = 200/400 MHZ
1: DDR2 Banks = 266/533 MHZ
2: DDR2 Banks = 333/667 MHZ
3: DDR2 Banks = 400/800 MHZ

1: SPI slave port configured
0: BSC slave port configured

0: Boot Flash = 8 bits
1: Boot Flash = 16 bits

0: System is little endian
1: System is big endian

1: PCI in client (slave) mode
0: PCI in bridge (master) mode

0: PCI memwin 1 disable
1: PCI memwin 1 enable

0: PCI memwin 2 disable
1: PCI memwin 2 enable

2: 128 MByte window
1: 64 MByte window
3: 256 MByte window

0: 32 MByte window
1: 33 MHz clock output
0: 27 MHz clock output

1: NOR: 16 MBytes  NAND: Ebable ECC
0: NOR 64 MBytes   NAND: Ebable ECC

2: NOR: 8 MBytes    NAND: Disable ECC
3: NOR: 4 MBytes    NAND: Disable ECC

int Fix.

Place 4.7uF directly

0
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Main Board Electric Diagram: BOOT STRAP OPTIONS & BCM7440B
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V
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+3V3_FB
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+3V3_TG

+3V3_BST
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GND
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+1V8

+3V3

GND

GND GND GND GND

SHUTDOWN

The value must be ordered

(CLUSTER)
FPANEL

DC/DC Power --> Design notes and Layout Guidelines:
1- Note that the current consumption for each rail are estimated. They must be must be

measured with the complete player application running.
2- Power sequencing: 3.3V, 1.8V and 1.2V ramp up at the same time.

DC/DC Converters

DC_3.3V

DC_1.2V

DC_1.8V

(CLUSTER)

(CLUSTER)

(CLUSTER)

3.3V @ 1.0A = 3.3W

1.8V @2.0A = 3.6W

1.2V @ 4.0A = 4.8W
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Main Board Electric Diagram: DC/DC CONVERTERS
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UART0_TXD
UART0_RXD

UART3_RXD
UART3_TXD

B BS_SDA

UART1_TXD

BBS_SCL

JTAG_~TRST
JTAG_ TDI

JTAG_TARGET_~RST
UART1_RXDUART2_RXD

JTA G_TMS

BBS_SCL_A

UART2_TXD

JTAG_TDO

JTAG_TCK

BBS_SDA_A

UART0_TXD

GND

+3v3

UART0_RXD

+3V3+3V3

+3V3

+3V3 +3V3

+3V3

GND

GND

GNDGND

UART3_TXD
UART3_RXD
UART2_TXD
UART2_RXD

JTAG_TDO
JTAG_TMS
JTAG_TCK

JTAG_TDI
JTAG_~TRST
JTAG_TARGET_~RST

UART0_TXD
UART0_RXD

UART1_TXD
UART1_RXD

BBS_SDA
BBS_SCL

(CLUSTER)

(5V tolerant LVTTL i/o)

RTC, FPANEL, UART, BBS
RESET, CLOCK, GPIO, IRQ

BBS

CONNECT TO UART
BOARD INTERFACE

220
R534
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2 1
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B
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Main Board Electric Diagram: RTC, FPANEL, UART, BBS
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SATA_TXDN1_A

ENET_LED-G

ENET_LED-Y

SA TA_TXDP1_A

SATA_RXDN1_A
SATA_RXDP1_A

SATA_TXDN1

SATA_RXDN1

SATA_RXDP1

EPHY_RDN

EPHY_TDN

+2V5_ENET

USB0_DP

USB0_PWRON

USB0_DN

USB0_PWRFLT

EPHY_RDP
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ENE T_ACTIVITY

USB1_PWRON
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USB1_DN

GND
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USB1_DP
GND
GND
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GND

GND

GND

GND
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GND GND

GND

+5V
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GND

GND

GND
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EPHY_RDN

EPHY_TDP

EPHY_TDN

ENET_LINK

ENET_ACTIVITY

USB0_PWRON
USB0_PWRFLT

SATA_TXDP1

SATA_TXDN1

SATA_RXDN1

SATA_RXDP1

+2V5_BCM7440

USB0_DN
USB0_DP

USB0_PWRFLT
USB0_PWRON

USB1_PWRON

USB1_PWRON
USB1_PWRFLT

USB1_PWRFLT
USB1_DN
USB1_DP

(CLUSTER)

*  SATA speed is 1.5Gbs, keep traces as short as possible.

Ethernet, SATA, IDE

ETHERNET
(CLUSTER)

SATA1

ETHERNET : Design notes and Layout Guidelines:

3- Route differential pairs above the GND plane. Do not split the GND plane under differential pairs.
4- Use minimum number of VIA.
5- When possible, use higher clearance distance between differantials pairs and any others traces (>15 mils).

7- Use a 15 mils trace to route 2.5V.
8- Place EPHY_RDAC resistor close  to BCM7440.

SATA : Design notes and Layout Guidelines:

3- Route differential pairs above the GND plane. Do not split the GND plane under differential pairs.
4- Use minimum number of VIA.
5- When possible, use higher clearance distance between differantials pairs and any others traces (>15 mils).
6- Place series capacitors close to connectors.
7- Place SATA 25MHz xtal and passive component close close to BCM7440.

1- Ethernet Data DP/DN traces must be routed as 100 Ohms Differential pairs.

1- SATA Data DP/DN traces must be routed as 100 Ohms Differential pairs.
2- Match trace lenght of DP/DN differential pairs. 20 mils max within a pair.

2- Match trace lenght of DP/DN differential pairs. 100 mils max within a pair.

6- For fanout facility, all the ethernet terminations can be place close to the connector.
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(CLUSTER)
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(CLUSTER)
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