1. General Design Rules
All nets that end in “_UT” require a source termination resistor.  Locate the source termination resistor as close as possible its driver.
2. Clock Distribution

The switch board has many high speed clocks.  All clocks should be routed with 50 ohm controlled impedance traces.

The following nets driven by U1 (the FCT3807) should be length matched to 0.1”:


SFP_0_CLOCK


SFP_1_CLOCK


SFP_2_CLOCK


SFP_3_CLOCK


BT_4_CLOCK


BT_5_CLOCK


SWITCH_M_CLK
The net SWITCH_SCLK does not need to be length matched with the other clock nets but it should be less than 1.5” in length. The following rules apply to all the clock nets including SWITCH_SCLK:

Keep resistors R4 through R8 as close to U1 as possible.

Route clocks only on layers L3, L6 or L8.  Keep all other signals on the same layer at least 12 mils away from any clock trace.   Keep each clock trace entirely on one layer.

Do not run any signals parallel to the clock trace for more than 1.0” on the same or adjacent layers.

3. SFP Module I/O

The following signals must be routed as 50 differential pairs from fiber optic modules:
SFP_0_RXN

SFP_0_TXN
 

SFP_0_RXP

SFP_0_TXP

SFP_1_RXN

SFP_1_TXN

SFP_1_RXP

SFP_1_TXP

SFP_2_RXN

SFP_2_TXN

SFP_2_RXP

SFP_2_TXP

SFP_3_RXN

SFP_3_TXN

SFP_3_RXP

SFP_3_TXP

These differential pairs should be routed on layer L1.  No other signal should be within 18 mils of these differential pairs.  Each member of the pair must be length matched to 0.1”. 

4. RJ/45 plus Magnetics I/O

The following signals must be routed as 50 differential pairs from RJ45 connectors with integrated magnetics modules:

BT_4_RXN

BT_4_TXN
 

BT_4_RXP

BT_4_TXP

BT_5_RXN

BT_5_TXN

BT_5_RXP

BT_5_TXP

These differential pairs should be routed on layer L1.  No other signal should be within 18 mils of these differential pairs.  Each member of the pair must be length matched to 0.1”. 

Do not extend copper planes underneath T1 and T2.  Run the copper right up to the connector pins but no farther.

5. RMII I/O

Each PHY (U10, etc) interfaces with the switch chip using a RMII interface.  The RMII consists of the following signals:

A 50 MHz reference clock (i.e. SFP_0_CLOCK, BT_4_CLOCK) described earlier

SFP_0_CRS_DV    SFP_1_CRS_DV    SFP_2_CRS_DV   SFP_3_CRS_DV

SFP_0_RXD_1       SFP_1_RXD_1       SFP_2_RXD_1      SFP_3_RXD_1
SFP_0_RXD_0       SFP_1_RXD_0       SFP_2_RXD_0      SFP_3_RXD_0
SFP_0_TXEN         SFP_1_TXEN         SFP_2_TXEN       SFP_3_TXEN 
SFP_0_TXD_1       SFP_1_TXD_1        SFP_2_TXD_1      SFP_2_TXD_0
SFP_0_TXD_0       SFP_1_TXD_0        SFP_2_TXD_0      SFP_3_TXD_0
BT_4_CRS_DV      BT_5_CRD_DV
BT_4_RXD_1         BT_5_RXD_1

BT_4_RXD_0         BT_5_RXD_0

BT_4_TXEN           BT_5_TXEN

BT_4_TXD_1
         BT_5_TXD_1

BT_4_TXD_0          BT_5_TXD_0

Each of the nets named above should be routed with a 50 ohm controlled impedance trace.   Try to keep the above nets on layers L3, L6 and L8.
