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DDR SDRAM layout rules:




1. CLK/CLKb should be a matched differential pair with a length < 4"




2. Address and control should be +/- 0.75"(or 100ps) 




3. DQS and DQM should be +/-0.75"(or 100ps)




4. All DQs should match corresponding byte lane DQS/DQMs 




Within +/-0.20"(or 30ps)




5. Trace impedances should be 60 ohms +/-10% (54-66ohms)




6. Route REF with 30-mil trace and at least 1 high quality ceramic 




bypass capacitor for each connection to a device




7. All traces should have a >=3 to 1 spacing ratio from the reference 




GND/PWR layer.(e.g. 15 mil line to line spacing for a 5 mil dielectric
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Connect VDDO_GMII2 to 3.3V used in GMII ,MII or UTOPIA MODE




Connect VDDO_GMII2 to 2.5V when used in RGMII MODE




A




B




C




D




6




5




4




3




2




1




3




4




5




6




B




C




D




2




1




A




:




Y2




EXTAFE_SPI_CLK




Y1




EXTAFE_SPI_MIS




AA2




EXTAFE_SPI_MOS




V5




EXTAFE_SPI_SS




V4




EXTAFE_64M_CLK




AD2




EXTAFE_BON_CLK




AC2




EXTAFE_DATA_SY




AB2




EXTAFE_RX_D[0]




AB1




EXTAFE_RX_D[1]




AC1




EXTAFE_RX_D[2]




AA3




EXTAFE_RX_D[3]




AB3




EXTAFE_RX_D[4]




AD1




EXTAFE_RX_D[5]




W2




EXTAFE_TX_D[0]




V2




EXTAFE_TX_D[1]




W1




EXTAFE_TX_D[2]




V1




EXTAFE_TX_D[3]




Y3




EXTAFE_TX_D[4]




W3




EXTAFE_TX_D[5]




AA4




EXTAFE_TX_D[6]




W4




EXTAFE_TX_D[7]




Y4




EXTAFE_TX_D[8]




U1-G




BCM6368




A1




RESERVED_A1




A30




RESERVED_A30




B30




RESERVED_B30




C31




RESERVED_C31




C32




RESERVED_C32




D8




RESERVED_D8




D9




RESERVED_D9




D29




RESERVED_D29




D30




RESERVED_D30




E9




RESERVED_E9




E25




RESERVED_E25




E26




RESERVED_E26




E27




RESERVED_E27




E29




RESERVED_E29




K31




RESERVED_K31




L31




RESERVED_L31




T4




RESERVED_T4




AD5




RESERVED_AD5




AE5




RESERVED_AE5




AG30




RESERVED_AG30




AG32




RESERVED_AG32




AJ5




RESERVED_AJ5




AL2




RESERVED_AL2




AL4




RESERVED_AL4




AL13




RESERVED_AL13




AM3




RESERVED_AM3




AM10




RESERVED_AM10




AN1




RESERVED_AN1




AN28




GMII2_GTX_CLK




AL25




GMII2_TXCLK




AP27




GMII2_TXD[7]




AL27




GMII2_TXD[6]




AM25




GMII2_TXD[5]




AN25




GMII2_TXD[4]




AP26




GMII2_TXD[3]




AN26




GMII2_TXD[2]




AM26




GMII2_TXD[1]




AN27




GMII2_TXD[0]




AP28




GMII2_TXEN




AM28




GMII2_RXCLK




AN32




GMII2_RXD[7]




AP32




GMII2_RXD[6]




AN31




GMII2_RXD[5]




AP31




GMII2_RXD[4]




AN30




GMII2_RXD[3]




AP30




GMII2_RXD[2]




AM30




GMII2_RXD[1]




AM29




GMII2_RXD[0]




AN29




GMII2_RXDV




AL24




GMII2_TXER




AL29




GMII2_RXER




AL28




GMII2_CRS




AL26




GMII2_COL




AM24




UTO_RXCLAV




AL23




UTO_RXCLK




AN24




UTO_RXEN_B




AL22




UTO_TXCLAV




AN23




UTO_TXCLK




AL20




UTO_TXD[7]




AN21




UTO_TXD[6]




AM21




UTO_TXD[5]




AP22




UTO_TXD[4]




AL21




UTO_TXD[3]




AN22




UTO_TXD[2]




AM22




UTO_TXD[1]




AP23




UTO_TXD[0]




AP24




UTO_TXEN_B




A
P

3
4




V
D

D
O

_
G

M
II

2




A
M

2
7




V
D

D
O

_
G

M
II

2




A
K

2
7




V
D

D
O

_
G

M
II

2




A
K

2
5




V
D

D
O

_
G

M
II

2




A
K

2
3




V
D

D
O

_
G

M
II

2




U1-D




BCM6368




AK9




AFE_VREG




AN9




AFE_REF_TX




AK12




AFE_REF_RX




AP4




AFE_XTALIN




AN4




AFE_XTALOUT




AN2




AFE_REF_CLK64




AN6




AFE_TXP




AP6




AFE_TXCAP1




AP7




AFE_TXCAP2




AN7




AFE_TXN




AP13




AFE_RXP




AP12




AFE_RXN




A
L

7




A
F

E
_

T
X

_
B

U
F

_
2

P
5




A
L

6




A
F

E
_

T
X

_
B

U
F

_
2

P
5




A
P

9




A
F

E
_

T
X

_
D

A
C

_
2

P
5




A
N

1
0




A
F

E
_

T
X

_
D

A
C

_
2

P
5




A
M

9




A
F

E
_

T
X

_
D

A
C

_
2

P
5




A
L

9




A
F

E
_

T
X

_
D

A
C

_
2

P
5




A
L

8




A
F

E
_

T
X

_
D

A
C

_
1

P
2




A
P

1
5




A
F

E
_

R
X

_
H

P
F

_
2

P
5




A
N

1
5




A
F

E
_

R
X

_
H

P
F

_
2

P
5




A
M

1
4




A
F

E
_

R
X

_
H

P
F

_
2

P
5




A
M

1
1




A
F

E
_

A
D

C
_

2
P

5




A
L

1
2




A
F

E
_

A
D

C
_

2
P

5




A
K

1
3




A
F

E
_

A
D

C
_

2
P

5




A
P

3




A
F

E
_

X
T

A
L

_
2

P
5




A
P

2




A
F

E
_

P
L

L
_

1
P

2




A
P

1




A
F

E
_

P
L

L
_

1
P

2




A
P

8




A
F

E
_

T
X

_
B

U
F

_
G

N
D




A
P

5




A
F

E
_

T
X

_
B

U
F

_
G

N
D




A
N

8




A
F

E
_

T
X

_
B

U
F

_
G

N
D




A
N

5




A
F

E
_

T
X

_
B

U
F

_
G

N
D




A
M

8




A
F

E
_

T
X

_
B

U
F

_
G

N
D




A
M

7




A
F

E
_

T
X

_
B

U
F

_
G

N
D




A
M

6




A
F

E
_

T
X

_
B

U
F

_
G

N
D




A
M

5




A
F

E
_

T
X

_
B

U
F

_
G

N
D




A
K

8




A
F

E
_

T
X

_
B

U
F

_
G

N
D




A
K

7




A
F

E
_

T
X

_
B

U
F

_
G

N
D




A
B

1
4




A
F

E
_

T
X

_
B

U
F

_
G

N
D




A
P

1
0




A
F

E
_

T
X

_
D

A
C

_
G

N
D




A
P

1
4




A
F

E
_

R
X

_
H

P
F

_
G

N
D




A
P

1
1




A
F

E
_

R
X

_
H

P
F

_
G

N
D




A
N

1
4




A
F

E
_

R
X

_
H

P
F

_
G

N
D




A
N

1
3




A
F

E
_

R
X

_
H

P
F

_
G

N
D




A
N

1
2




A
F

E
_

R
X

_
H

P
F

_
G

N
D




A
N

1
1




A
F

E
_

R
X

_
H

P
F

_
G

N
D




A
M

1
5




A
F

E
_

R
X

_
H

P
F

_
G

N
D




A
M

1
2




A
F

E
_

R
X

_
H

P
F

_
G

N
D




A
L

1
5




A
F

E
_

R
X

_
H

P
F

_
G

N
D




A
L

1
4




A
F

E
_

R
X

_
H

P
F

_
G

N
D




A
K

1
5




A
F

E
_

R
X

_
H

P
F

_
G

N
D




A
K

1
4




A
F

E
_

R
X

_
H

P
F

_
G

N
D




A
B

1
6




A
F

E
_

R
X

_
H

P
F

_
G

N
D




A
K

1
0




A
F

E
_

A
D

C
_

D
G

N
D




A
L

1
1




A
F

E
_

A
D

C
_

A
G

N
D




A
L

1
0




A
F

E
_

A
D

C
_

A
G

N
D




A
K

1
1




A
F

E
_

A
D

C
_

A
G

N
D




A
B

1
5




A
F

E
_

A
D

C
_

A
G

N
D




A
N

3




A
F

E
_

X
T

A
L

_
D

G
N

D




A
M

4




A
F

E
_

X
T

A
L

_
D

G
N

D




A
L

5




A
F

E
_

X
T

A
L

_
D

G
N

D




A
K

6




A
F

E
_

X
T

A
L

_
D

G
N

D




A
K

5




A
F

E
_

X
T

A
L

_
D

G
N

D




A
B

1
3




A
F

E
_

C
O

R
E

_
D

G
N

D




U1-B




BCM6368




C157




100nF




C158




1nF




C183




100nF




C184




1nF




C212




18pF




1




2




Y3




64.000MHz




C218




X




L1102




X




R243




X




R250




22




R251




22




C219




18pF




C166




2.2uF




L29




0ohm




C169




100nF




C170




1nF




L31




0ohm




C174




100nF




C185




1nF




L32




0ohm




C186




2.2uF




C188




2.2uF




L33




0ohm




C58




1nF




C63




100nF




C69




2.2uF




L1




0ohm




C70




1nF




C71




100nF




C72




2.2uF




L2




0ohm




C73




1nF




C74




100nF




C102




2.2uF




L11




0ohm




C65




100nF




C68




100nF




C109




100nF




R
1

1
2




2
2




R189




1K




R190




1K




+3.3V




GND




GND




GND




GND




GND




GND




GND




GND




GND




GND




CODEC_TXP




[8]




CODEC_TXN




[8]




CODEC_RXP




[8]




CODEC_RXN




[8]




+2.5V




+1.2V




+2.5V




+1.2V






CTRL4




CTRL3




CTRL1




CTRL2




ADSL/VDSL




:




A




1




2




D




C




B




6




5




4




3




D




C




B




A




AVSS




---




2.2V-8.1V




0V-3V




2.2V-8.1V




0V-3V




AVDD




AVSS




0V-3V




2.2V-8.1V




VIL




VIH




Logic Low




Logic High




---




Always tie low




Reduce bias current by 20%




Reduce bias current by 20%




for additional slewing




Adds 8mA from AVDD to allow 




---




Norminal ADSL bias current




Norminal VDSL bias current




Set mode to VDSL




Disable low pass filter




Enable low pass filter




Set mode to ADSL




1




2




3




4




5




6




1




2




3




4




J2




RJ11-4




RV2




20




INA1_P




1




INA2_P




2




IP




4




IN




5




INA2_N




6




INA1_N




8




ADSL/VDSL




10




CTRL1




11




CTRL2




15




CTRL3




16




CTRL4




2
1




G
N

D




14




VON




12




VOP




7




A
V

D
D




9




A
V

D
D




1
7




A
V

D
D




1
9




A
V

D
D




1
8




A
V

D
D

_
2

V
5




U21




BCM6302




C354




X




C355




22nF




R107




X




R108




294




C356




X




C358




22nF




R109




X




R110




294




R113




88.7




C360




8.2nF




R114




499




R132




4.22K




R133




1.13K




R135




137




C361




560pF




R139




499




R140




4.22K




R161




1.13K




R181




137




C362




560pF




R187




11




C363




470pF




R214




2.7




R227




2.7




4




2




3




1




16




11




14




9




8




6




7




5




T1




C364




68nF




C365




68nF




R228




X




C366




10nF




C367




10nF




C368




X




D5




MMBD7000LT1G




D2




MMBD7000LT1G




C369




47nF




C370




47nF




R229




340




R230




340




R231




806




R232




806




R241




130




R242




130




C371




5.6nF




C372




5.6nF




C373




2.2uF




C374




X




C375




X




C377




10uF




C378




10uF




C380




100nF




R254




X




R257




10K




R259




X




R260




10K




R261




X




R264




X




R271




10K




R276




X




R277




10K




R279




X




R283




0




R284




0




R285




X




R286




X




C382




X




C115




1nF




C162




X




C110




10uF




C142




330pF




R23




0




C159




22pF




R31




0




C163




22pF




C38




X




R41




X




C164




X




R42




X




0




R
5

4




0




L12




820nH




L14




820nH




R33




X




2




3




1




4




L22




R34




X




+




C161




X




2




1




3




4




L23




TP1




TP2




TP3




TP4




TP5




TP6




TP8




TP9




TP10




TP12




TP13




TP14




C
D

S
O

D
3

2
3

-B
i-T

1
2

C




CTRL4




[8]




CTRL3




[8]




CTRL2




[8]




CTRL1




[8]




ADSL/VDSL




[3,8]




CODEC_TXP




[7]




CODEC_TXN




[7]




CODEC_RXN




[7]




CODEC_RXP




[7]




+2.5V_LD




+7.7V_LD




+7.7V_LD




+7.7V_LD




GND




GND




GND




+7.7V_LD




CTRL1




[8]




CTRL2




[8]




CTRL3




[8]




CTRL4




[8]




ADSL/VDSL




[3,8]




GND




GND




GND




+7.7V




+7.7V_LD




+2.5V




+2.5V_LD




GND




GND




GND






Connect VDDO_GMII1 to 3.3V when used in GMII,MII or nand mode




Connect VDDO_GMII1 to 2.5V when used in RGMII mode
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8. Stitch GND vias around each differential pair, but NOT between a given pair.




9e.g. 7.5 mil trace ,leave >22.5mils between adjacent diff pairs)




7. Adjacent differential pairs should be separated by at least 3 times the trace width.




6. Differential impendance is 90 ohms for USB.




5. Route differential pairs above the GND plane.




4. Never split the ground plane under differential pair routing




3. No more than 2 vias per trace,perfer zero.




2. Differential trace length must be less than 5 inchs.




1. The Dp and Dn traces are length matched,with max differential skew,within 20mils.




USB2.0 - Layout Guidelines & Notes
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