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A10/APL7

A11R7

A12/BCN7

BA0M2

BA1N8

BA2M3

CKJ7

CKK7

CKEK9

CSL2

LDME7

ODTK1

RASJ3

CASK3

WEL3

RESETT2

UDMD3

DQ0 E3

DQ1 F7

DQ2 F2

DQ3 F8

DQ4 H3

DQ5 H8

DQ6 G2

DQ7 H7

DQ8 D7

DQ9 C3

DQ10 C8

DQ11 C2

DQ12 A7

DQ13 A2

DQ14 B8

DQ15 A3

LDQS F3

LDQS G3

UDQS C7

UDQS B7

A13/NCT3

A14/NCT7

A15/NCM7

U7A

NT5CC64M16GP-DII

GND

1%R16
4K7

1%
R19

4K7

GND

GND

MCB1_DRAM_A0
MCB1_DRAM_A1
MCB1_DRAM_A2
MCB1_DRAM_A3
MCB1_DRAM_A4
MCB1_DRAM_A5
MCB1_DRAM_A6
MCB1_DRAM_A7
MCB1_DRAM_A8
MCB1_DRAM_A9
MCB1_DRAM_A10
MCB1_DRAM_A11
MCB1_DRAM_A12

MCB1_DRAM_BA0
MCB1_DRAM_BA1
MCB1_DRAM_BA2

MCB1_DRAM_/CAS

MCB1_DRAM_CK_P
MCB1_DRAM_CK_N
MCB1_DRAM_CKE

MCB1_DRAM_DM

MCB1_DRAM_DQ0
MCB1_DRAM_DQ1
MCB1_DRAM_DQ2
MCB1_DRAM_DQ3
MCB1_DRAM_DQ4
MCB1_DRAM_DQ5
MCB1_DRAM_DQ6
MCB1_DRAM_DQ7
MCB1_DRAM_DQ8
MCB1_DRAM_DQ9
MCB1_DRAM_DQ10
MCB1_DRAM_DQ11
MCB1_DRAM_DQ12
MCB1_DRAM_DQ13
MCB1_DRAM_DQ14
MCB1_DRAM_DQ15

MCB1_DRAM_DQS_P
MCB1_DRAM_DQS_N

MCB1_DRAM_ODT

MCB1_DRAM_/RAS

MCB1_DRAM_RESET

MCB1_DRAM_UDM

MCB1_DRAM_UDQ_P
MCB1_DRAM_UDQ_N

MCB1_DRAM_WE

1%

R15 4K7

1%
R20

4K7

GND

GND

MCB3_DRAM_A0
MCB3_DRAM_A1
MCB3_DRAM_A2
MCB3_DRAM_A3
MCB3_DRAM_A4
MCB3_DRAM_A5
MCB3_DRAM_A6
MCB3_DRAM_A7
MCB3_DRAM_A8
MCB3_DRAM_A9
MCB3_DRAM_A10
MCB3_DRAM_A11
MCB3_DRAM_A12

MCB3_DRAM_BA0
MCB3_DRAM_BA1
MCB3_DRAM_BA2

MCB3_DRAM_/CAS

MCB3_DRAM_CK_P
MCB3_DRAM_CK_N
MCB3_DRAM_CKE

MCB3_DRAM_DM

MCB3_DRAM_DQ0
MCB3_DRAM_DQ1
MCB3_DRAM_DQ2
MCB3_DRAM_DQ3
MCB3_DRAM_DQ4
MCB3_DRAM_DQ5
MCB3_DRAM_DQ6
MCB3_DRAM_DQ7
MCB3_DRAM_DQ8
MCB3_DRAM_DQ9
MCB3_DRAM_DQ10
MCB3_DRAM_DQ11
MCB3_DRAM_DQ12
MCB3_DRAM_DQ13
MCB3_DRAM_DQ14
MCB3_DRAM_DQ15

MCB3_DRAM_DQS_P
MCB3_DRAM_DQS_N

MCB3_DRAM_ODT

MCB3_DRAM_/RAS

MCB3_DRAM_RESET

MCB3_DRAM_UDM

MCB3_DRAM_UDQ_P
MCB3_DRAM_UDQ_N

MCB3_DRAM_WE

MCB1_DRAM_A13 MCB3_DRAM_A13

VDDN1

VDDR1

VDDB2

VDDK2

VDDG7

VDDK8

VDDD9

VDDN9

VDDR9

VDDQA1

VDDQC1

VDDQF1

VDDQD2

VDDQH2

VDDQA8

VDDQC9

VDDQE9

VDDQH9

VREFDQH1

VREFCAM8

VSS E1

VSS M1

VSS P1

VSS T1

VSS J2

VSS B3

VSS G8

VSS J8

VSS A9

VSS M9

VSS P9

VSS T9

VSSQ B1

VSSQ D1

VSSQ G1

VSSQ E2

VSSQ D8

VSSQ E8

VSSQ B9

VSSQ F9

VSSQ G9

ZQ L8

NCJ1

NCL1 NC J9

NC L9

U6B

NT5CC64M16GP-DII

VDDN1

VDDR1

VDDB2

VDDK2

VDDG7

VDDK8

VDDD9

VDDN9

VDDR9

VDDQA1

VDDQC1

VDDQF1

VDDQD2

VDDQH2

VDDQA8

VDDQC9

VDDQE9

VDDQH9

VREFDQH1

VREFCAM8

VSS E1

VSS M1

VSS P1

VSS T1

VSS J2

VSS B3

VSS G8

VSS J8

VSS A9

VSS M9

VSS P9

VSS T9

VSSQ B1

VSSQ D1

VSSQ G1

VSSQ E2

VSSQ D8

VSSQ E8

VSSQ B9

VSSQ F9

VSSQ G9

ZQ L8

NCJ1

NCL1 NC J9

NC L9

U7B

NT5CC64M16GP-DII

1.5V

GND

1%
R21

240R

1%
R14

4K7
GND1%

R13

4K7
GND

1%
R17 100R GND

1%
R18 100R

1%

R22
100R

MCB1_DRAM_CK_P

MCB1_DRAM_CK_N 1%

R23
100R

MCB3_DRAM_CK_P

MCB3_DRAM_CK_N
Place directly at the clock pins Place directly at the clock pins

1%

R25
1K

1%

R27
1K

1.5V
L5

MPZ1608S221A

GND

6.3V
X5R

C71

470nF
6.3V
X5R

C70

4.7µF

GND GND

VREF2

VREF1

25V
X7R

C57

100nF
25V
X7R

C56

100nF

GND GND

1.5V

GND

1%
R28

240R

VREF2

25V
X7R

C83

100nF
25V
X7R

C82

100nF

GND GND

25V
X7R

C58

100nF
25V
X7R

C59

100nF
25V
X7R

C60

100nF
25V
X7R

C61

100nF
25V
X7R

C62

100nF
25V
X7R

C63

100nF
25V
X7R

C64

100nF
25V
X7R

C65

100nF
25V
X7R

C66

100nF
25V
X7R

C67

100nF

GND GND GND GND GND GND GND GND GND GND

1.5V 1.5V 1.5V 1.5V 1.5V 1.5V 1.5V 1.5V 1.5V 1.5V

25V
X7R

C72

100nF
25V
X7R

C73

100nF
25V
X7R

C74

100nF
25V
X7R

C75

100nF
25V
X7R

C76

100nF
25V
X7R

C77

100nF
25V
X7R

C78

100nF
25V
X7R

C79

100nF
25V
X7R

C80

100nF
25V
X7R

C81

100nF

GND GND GND GND GND GND GND GND GND GND

1.5V 1.5V 1.5V 1.5V 1.5V 1.5V 1.5V 1.5V 1.5V 1.5V

Bulk for 1. memory bank

Bulk for 2. memory bank

1%

R24
1K

1%

R26
1K

1.5V
L4

MPZ1608S221A

GND

6.3V
X5R

C69

470nF
6.3V
X5R

C68

4.7µF

GND GND

VREF1

iS60-15

i S60-15

iS60-15

i
S60-15

i
D100-15

i
S60-15

i
S60-15

i
S60-15

i
S60-15

MCB1_DRAM_A14 MCB3_DRAM_A14

MCB1_DRAM_DQS_P
MCB1_DRAM_DQS_N

MCB1_DRAM_UDQ_P
MCB1_DRAM_UDQ_N

MCB1_DRAM_CK_P
MCB1_DRAM_CK_N

MCB3_DRAM_DQS_P
MCB3_DRAM_DQS_N

MCB3_DRAM_UDQ_P
MCB3_DRAM_UDQ_N

MCB3_DRAM_CK_P
MCB3_DRAM_CK_N

PIC5601 

PIC5602 
COC56 PIC5701 

PIC5702 
COC57 

PIC5801 

PIC5802 
COC58 PIC5901 

PIC5902 
COC59 PIC6001 

PIC6002 
COC60 PIC6101 

PIC6102 
COC61 PIC6201 

PIC6202 
COC62 PIC6301 

PIC6302 
COC63 PIC6401 

PIC6402 
COC64 PIC6501 

PIC6502 
COC65 PIC6601 

PIC6602 
COC66 PIC6701 

PIC6702 
COC67 

PIC6801 

PIC6802 

COC68 PIC6901 

PIC6902 

COC69 PIC7001 

PIC7002 

COC70 PIC7101 

PIC7102 

COC71 
PIC7201 

PIC7202 
COC72 PIC7301 

PIC7302 
COC73 PIC7401 

PIC7402 
COC74 PIC7501 

PIC7502 
COC75 PIC7601 

PIC7602 
COC76 PIC7701 

PIC7702 
COC77 PIC7801 

PIC7802 
COC78 PIC7901 

PIC7902 

COC79 PIC8001 

PIC8002 
COC80 PIC8101 

PIC8102 
COC81 

PIC8201 

PIC8202 

COC82 PIC8301 

PIC8302 

COC83 

PIL401 PIL402 

COL4 
PIL501 PIL502 

COL5 

PIR1301 PIR1302 

COR13 
PIR1401 PIR1402 

COR14 

PIR1501 PIR1502 
COR15 

PIR1601 PIR1602 

COR16 
PIR1701 PIR1702 

COR17 
PIR1801 PIR1802 

COR18 

PIR1901 PIR1902 
COR19 

PIR2001 PIR2002 
COR20 

PIR2101 PIR2102 
COR21 

PIR2201 

PIR2202 
COR22 

PIR2301 

PIR2302 
COR23 

PIR2401 

PIR2402 

COR24 
PIR2501 

PIR2502 

COR25 

PIR2601 

PIR2602 

COR26 
PIR2701 

PIR2702 

COR27 

PIR2801 PIR2802 
COR28 

PIU60A2 

PIU60A3 

PIU60A7 

PIU60B7 

PIU60B8 

PIU60C2 

PIU60C3 

PIU60C7 

PIU60C8 

PIU60D3 

PIU60D7 

PIU60E3 

PIU60E7 

PIU60F2 

PIU60F3 

PIU60F7 

PIU60F8 

PIU60G2 

PIU60G3 

PIU60H3 

PIU60H7 

PIU60H8 

PIU60J3 

PIU60J7 

PIU60K1 

PIU60K3 

PIU60K7 

PIU60K9 

PIU60L2 

PIU60L3 

PIU60L7 

PIU60M2 

PIU60M3 

PIU60M7 

PIU60N2 

PIU60N3 

PIU60N7 

PIU60N8 

PIU60P2 

PIU60P3 

PIU60P7 

PIU60P8 

PIU60R2 

PIU60R3 

PIU60R7 

PIU60R8 

PIU60T2 

PIU60T3 

PIU60T7 

PIU60T8 

COU6A 

PIU60A1 

PIU60A8 

PIU60A9 

PIU60B1 

PIU60B2 

PIU60B3 

PIU60B9 

PIU60C1 

PIU60C9 

PIU60D1 

PIU60D2 

PIU60D8 

PIU60D9 

PIU60E1 

PIU60E2 

PIU60E8 

PIU60E9 

PIU60F1 

PIU60F9 

PIU60G1 

PIU60G7 

PIU60G8 

PIU60G9 

PIU60H1 

PIU60H2 

PIU60H9 

PIU60J1 

PIU60J2 

PIU60J8 

PIU60J9 

PIU60K2 

PIU60K8 

PIU60L1 

PIU60L8 

PIU60L9 

PIU60M1 

PIU60M8 

PIU60M9 

PIU60N1 

PIU60N9 

PIU60P1 

PIU60P9 

PIU60R1 

PIU60R9 

PIU60T1 

PIU60T9 

COU6B 

PIU70A2 

PIU70A3 

PIU70A7 

PIU70B7 

PIU70B8 

PIU70C2 

PIU70C3 

PIU70C7 

PIU70C8 

PIU70D3 

PIU70D7 

PIU70E3 

PIU70E7 

PIU70F2 

PIU70F3 

PIU70F7 

PIU70F8 

PIU70G2 

PIU70G3 

PIU70H3 

PIU70H7 

PIU70H8 

PIU70J3 

PIU70J7 

PIU70K1 

PIU70K3 

PIU70K7 

PIU70K9 

PIU70L2 

PIU70L3 

PIU70L7 

PIU70M2 

PIU70M3 

PIU70M7 

PIU70N2 

PIU70N3 

PIU70N7 

PIU70N8 

PIU70P2 

PIU70P3 

PIU70P7 

PIU70P8 

PIU70R2 

PIU70R3 

PIU70R7 

PIU70R8 

PIU70T2 

PIU70T3 

PIU70T7 

PIU70T8 

COU7A 

PIU70A1 

PIU70A8 

PIU70A9 

PIU70B1 

PIU70B2 

PIU70B3 

PIU70B9 

PIU70C1 

PIU70C9 

PIU70D1 

PIU70D2 

PIU70D8 

PIU70D9 

PIU70E1 

PIU70E2 

PIU70E8 

PIU70E9 

PIU70F1 

PIU70F9 

PIU70G1 

PIU70G7 

PIU70G8 

PIU70G9 

PIU70H1 

PIU70H2 

PIU70H9 

PIU70J1 

PIU70J2 

PIU70J8 

PIU70J9 

PIU70K2 

PIU70K8 

PIU70L1 

PIU70L8 

PIU70L9 

PIU70M1 

PIU70M8 

PIU70M9 

PIU70N1 

PIU70N9 

PIU70P1 

PIU70P9 

PIU70R1 

PIU70R9 

PIU70T1 

PIU70T9 

COU7B 

PIC5801 PIC5901 PIC6001 PIC6101 PIC6201 PIC6301 PIC6401 PIC6501 PIC6601 PIC6701 

PIC7201 PIC7301 PIC7401 PIC7501 PIC7601 PIC7701 PIC7801 PIC7901 PIC8001 PIC8101 

PIL402 PIL502 

PIU60A1 

PIU60A8 

PIU60B2 

PIU60C1 

PIU60C9 

PIU60D2 

PIU60D9 

PIU60E9 

PIU60F1 

PIU60G7 

PIU60H2 

PIU60H9 

PIU60K2 

PIU60K8 

PIU60N1 

PIU60N9 

PIU60R1 

PIU60R9 

PIU70A1 

PIU70A8 

PIU70B2 

PIU70C1 

PIU70C9 

PIU70D2 

PIU70D9 

PIU70E9 

PIU70F1 

PIU70G7 

PIU70H2 

PIU70H9 

PIU70K2 

PIU70K8 

PIU70N1 

PIU70N9 

PIU70R1 

PIU70R9 

PIC5602 PIC5702 

PIC5802 PIC5902 PIC6002 PIC6102 PIC6202 PIC6302 PIC6402 PIC6502 PIC6602 PIC6702 

PIC6802 PIC6902 PIC7002 PIC7102 
PIC7202 PIC7302 PIC7402 PIC7502 PIC7602 PIC7702 PIC7802 PIC7902 PIC8002 PIC8102 

PIC8202 PIC8302 

PIR1301 PIR1401 

PIR1501 PIR1601 

PIR1701 PIR1801 

PIR1901 PIR2001 

PIR2102 

PIR2602 PIR2702 

PIR2802 

PIU60A9 

PIU60B1 

PIU60B3 

PIU60B9 

PIU60D1 

PIU60D8 

PIU60E1 

PIU60E2 

PIU60E8 

PIU60F9 

PIU60G1 

PIU60G8 

PIU60G9 

PIU60J2 

PIU60J8 

PIU60M1 

PIU60M9 

PIU60P1 

PIU60P9 

PIU60T1 

PIU60T9 

PIU70A9 

PIU70B1 

PIU70B3 

PIU70B9 

PIU70D1 

PIU70D8 

PIU70E1 

PIU70E2 

PIU70E8 

PIU70F9 

PIU70G1 

PIU70G8 

PIU70G9 

PIU70J2 

PIU70J8 

PIU70M1 

PIU70M9 

PIU70P1 

PIU70P9 

PIU70T1 

PIU70T9 

PIU60K3 
NLMCB10DRAM00CAS 

PIU60J3 NLMCB10DRAM00RAS 

PIU60N3 
NLMCB10DRAM0A0 

PIU60P7 
NLMCB10DRAM0A1 

PIU60P3 
NLMCB10DRAM0A2 

PIU60N2 
NLMCB10DRAM0A3 

PIU60P8 
NLMCB10DRAM0A4 

PIU60P2 
NLMCB10DRAM0A5 

PIU60R8 NLMCB10DRAM0A6 

PIU60R2 
NLMCB10DRAM0A7 

PIU60T8 
NLMCB10DRAM0A8 

PIU60R3 
NLMCB10DRAM0A9 

PIU60L7 
NLMCB10DRAM0A10 

PIU60R7 NLMCB10DRAM0A11 

PIU60N7 
NLMCB10DRAM0A12 

PIU60T3 
NLMCB10DRAM0A13 

PIU60T7 
NLMCB10DRAM0A14 

PIU60M2 NLMCB10DRAM0BA0 

PIU60N8 
NLMCB10DRAM0BA1 

PIU60M3 
NLMCB10DRAM0BA2 

PIR2201 

PIU60K7 NLMCB10DRAM0CK0N 

PIR2202 

PIU60J7 
NLMCB10DRAM0CK0P 

PIR1602 PIU60K9 
NLMCB10DRAM0CKE 

PIU60E7 
NLMCB10DRAM0DM 

PIU60E3 
NLMCB10DRAM0DQ0 

PIU60F7 
NLMCB10DRAM0DQ1 

PIU60F2 
NLMCB10DRAM0DQ2 

PIU60F8 NLMCB10DRAM0DQ3 

PIU60H3 
NLMCB10DRAM0DQ4 

PIU60H8 
NLMCB10DRAM0DQ5 

PIU60G2 
NLMCB10DRAM0DQ6 

PIU60H7 
NLMCB10DRAM0DQ7 

PIU60D7 NLMCB10DRAM0DQ8 

PIU60C3 
NLMCB10DRAM0DQ9 

PIU60C8 
NLMCB10DRAM0DQ10 

PIU60C2 
NLMCB10DRAM0DQ11 

PIU60A7 
NLMCB10DRAM0DQ12 

PIU60A2 NLMCB10DRAM0DQ13 

PIU60B8 
NLMCB10DRAM0DQ14 

PIU60A3 
NLMCB10DRAM0DQ15 

PIU60G3 
NLMCB10DRAM0DQS0N 

PIU60F3 
NLMCB10DRAM0DQS0P 

PIR1302 PIU60K1 
NLMCB10DRAM0ODT 

PIR1902 PIU60T2 
NLMCB10DRAM0RESET 

PIU60D3 
NLMCB10DRAM0UDM 

PIU60B7 
NLMCB10DRAM0UDQ0N 

PIU60C7 NLMCB10DRAM0UDQ0P 

PIU60L3 
NLMCB10DRAM0WE 

PIU70K3 
NLMCB30DRAM00CAS 

PIU70J3 NLMCB30DRAM00RAS 

PIU70N3 
NLMCB30DRAM0A0 

PIU70P7 
NLMCB30DRAM0A1 

PIU70P3 
NLMCB30DRAM0A2 

PIU70N2 
NLMCB30DRAM0A3 

PIU70P8 
NLMCB30DRAM0A4 

PIU70P2 
NLMCB30DRAM0A5 

PIU70R8 NLMCB30DRAM0A6 

PIU70R2 
NLMCB30DRAM0A7 

PIU70T8 
NLMCB30DRAM0A8 

PIU70R3 
NLMCB30DRAM0A9 

PIU70L7 
NLMCB30DRAM0A10 

PIU70R7 NLMCB30DRAM0A11 

PIU70N7 
NLMCB30DRAM0A12 

PIU70T3 
NLMCB30DRAM0A13 

PIU70T7 
NLMCB30DRAM0A14 

PIU70M2 NLMCB30DRAM0BA0 

PIU70N8 
NLMCB30DRAM0BA1 

PIU70M3 
NLMCB30DRAM0BA2 

PIR2301 

PIU70K7 NLMCB30DRAM0CK0N 

PIR2302 

PIU70J7 
NLMCB30DRAM0CK0P 

PIR1502 PIU70K9 
NLMCB30DRAM0CKE 

PIU70E7 
NLMCB30DRAM0DM 

PIU70E3 
NLMCB30DRAM0DQ0 

PIU70F7 
NLMCB30DRAM0DQ1 

PIU70F2 
NLMCB30DRAM0DQ2 

PIU70F8 NLMCB30DRAM0DQ3 

PIU70H3 
NLMCB30DRAM0DQ4 

PIU70H8 
NLMCB30DRAM0DQ5 

PIU70G2 
NLMCB30DRAM0DQ6 

PIU70H7 
NLMCB30DRAM0DQ7 

PIU70D7 NLMCB30DRAM0DQ8 

PIU70C3 
NLMCB30DRAM0DQ9 

PIU70C8 
NLMCB30DRAM0DQ10 

PIU70C2 
NLMCB30DRAM0DQ11 

PIU70A7 
NLMCB30DRAM0DQ12 

PIU70A2 NLMCB30DRAM0DQ13 

PIU70B8 
NLMCB30DRAM0DQ14 

PIU70A3 
NLMCB30DRAM0DQ15 

PIU70G3 
NLMCB30DRAM0DQS0N 

PIU70F3 
NLMCB30DRAM0DQS0P 

PIR1402 PIU70K1 
NLMCB30DRAM0ODT 

PIR2002 PIU70T2 
NLMCB30DRAM0RESET 

PIU70D3 
NLMCB30DRAM0UDM 

PIU70B7 
NLMCB30DRAM0UDQ0N 

PIU70C7 NLMCB30DRAM0UDQ0P 

PIU70L3 
NLMCB30DRAM0WE 

PIL401 

PIR2401 
PIL501 

PIR2501 

PIR1702 PIU60L2 PIR1802 PIU70L2 

PIR2101 PIU60L8 

PIR2801 PIU70L8 

PIU60J1 PIU60J9 

PIU60L1 PIU60L9 

PIU60M7 

PIU70J1 PIU70J9 

PIU70L1 PIU70L9 

PIU70M7 

PIC5601 PIC5701 

PIC6801 PIC6901 

PIR2402 

PIR2601 

PIU60H1 

PIU60M8 

PIC7001 PIC7101 

PIC8201 PIC8301 

PIR2502 

PIR2701 

PIU70H1 

PIU70M8 
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Trace widths should be 3 to 5 mils.

• Trace spacing should be three times the trace width.

• Signals must not be routed over splits or voids.

• Routing of differential pairs adjacent to noisy signal lines or high-speed 

switching

devices such as clock chips should be avoided.

• The spacing between differential clocks/strobes and other signals on the same 

PCB

layer should be 20 mil. The 20 mil spacing should be maintained when using

serpentine routing for length matching.

Differential clocks/strobes are to be routed as 100O differential signals. The 

clock

pairs must be routed on the same PCB layer with no layer changes or hops after 

the

initial pad to via breakout.

The Data (DQ), Data Mask (DM), and Data Strobe (DQS) signals should receive the 

highest

priority (that is, routed first), because they are the highest speed DDR signals.

• DQ, DM, and DQS signals should be routed in a data group (per byte). Each group

should have similar loading and routing to maintain timing and signal integrity.

• The provided spacing should be 20 mil between a data group and any other 

signals.

• DQS signals should be isolated from other signals by 20 mil to avoid crosstalk.

• There should be a maximum of ±25 ps electrical delay (±150 mil) between any

DQ/DM and its associated DQS strobe.

• A data group should be referenced to a GROUND plane.

• DQ bit swapping at the memory interface is permitted to facilitate layout. 

Swapping

should only be done within a data group.

• DQS to DQS_N trace lengths should be matched (±10 mil).

• Memory terminations (if external terminations are used) should be placed after 

the

associated memory component in a fly-by fashion.

• For 16-bit DDR devices, the LDQS/LDQS_N and UDQS/UDQS_N trace lengths

should be matched within ±25 ps of the electrical delay (±150 mil).

When the data groups have been routed, the next highest priority is the 

differential clock

(CK / CK_N). The clock should be routed first because all address and control 

trace length

matching must be referenced to the differential clock PCB trace length, which 

might need

to be adjusted as the layout task proceeds.

• CK to CK_N trace lengths must be matched (±10 mil).

• CK and DQS trace lengths must be matched (±250 mil) to maximize setup and hold

margins.

• There must be a maximum ±50 ps electrical delay (±300 mil) between any

address/control signals and the associated CK and CK_N differential clock FPGA

output.

• Address and control signals can be referenced to a POWER plane if a GROUND 

plane

is not next to this group of signals in the PCB stack-up.

To avoid crosstalk, address and command signals should be kept on a different

routing layer from DQ, DQS, and DM.

• Differential clock terminations (if external terminations are used) must be 

located as

close as possible to the load, after the clock pads of the PCB. PCB trace lengths 

used in

trace length matching must exclude the CLINE length of the PCB trace from memory

ball to terminating resistor.

Classnames:

S60-15 uses 1.5V or GND plane as reference 

D100-15 uses 1.5V or GND plane as reference 

S60-25 uses 2.5V or GND plane as reference 

D100-25 uses 2.5V or GND plane as reference 

S60-IO uses VCCIO0 or GND plane as reference 

D100-IO uses VCCIO0 or GND plane as reference 

S60-33 uses 3.3V or GND plane as reference 

D100-33 uses 3.3V or GND plane as reference

1%
R74 0R1%
R76 0R1%
R77 0R

GND

1%
R78 0R

AV1
AV2
AV3

BR1
BR2
BR3

BR0

AV0

Board Revisions

Assembly Variants

Enable pullups in FPGA

AV0 = 0 -> commercial    AV0 = 1 -> Industrial

AV1 = 0 -> speedgrade 2  AV1 = 1 -> speedgrade 3

AV2 = 0 -> 2 x 128 MByte AV2 = 1 -> 2 x 512 MByte

AV3 = Open -> Customized variants

BR3 BR2 BR1 BR0

--------------------------------------

  1   1   1   1 | -01 Initial revision

  1   1   1   0 | -02

  1   1   0   1 | -03 GND
Nettie-2

PINetTie101 PINetTie102 
CONetTie1 

PIR7401 PIR7402 
COR74 

PIR7601 PIR7602 
COR76 

PIR7701 PIR7702 
COR77 

PIR7801 PIR7802 
COR78 

PIR7401 
NLAV0 

PIR7601 
NLAV1 

PIR7701 
NLAV2 

PIR7801 
NLAV3 

NLBR0 

PINetTie101 
NLBR1 
NLBR2 
NLBR3 

PINetTie102 

PIR7402 

PIR7602 

PIR7702 

PIR7802 
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IO_L1P_HSWAPEN_0A3

IO_L1N_VREF_0A4

IO_L2P_0C5

IO_L2N_0A5

IO_L3P_0D6

IO_L3N_0C6

IO_L4P_0B6

IO_L4N_0A6

IO_L5P_0C7

IO_L5N_0A7

IO_L6P_0B8

IO_L6N_0A8

IO_L7P_0D9

IO_L7N_0C8

IO_L8P_0C9

IO_L8N_VREF_0A9

IO_L32P_0D7

IO_L32N_0D8

IO_L33P_0 D10

IO_L33N_0 C10

IO_L34P_GCLK19_0 B10

IO_L34N_GCLK18_0 A10

IO_L35P_GCLK17_0 C11

IO_L35N_GCLK16_0 A11

IO_L36P_GCLK15_0 D11

IO_L36N_GCLK14_0 C12

IO_L37P_GCLK13_0 B12

IO_L37N_GCLK12_0 A12

IO_L38P_0 C13

IO_L38N_VREF_0 A13

IO_L49P_0 D14

IO_L49N_0 C14

IO_L50P_0 B14

IO_L50N_0 A14

IO_L51P_0 C15

IO_L51N_0 A15

IO_L62P_0 D15

IO_L62N_VREF_0 C16

IO_L63P_SCP7_0 B16

IO_L63N_SCP6_0 A16

IO_L64P_SCP5_0 C17

IO_L64N_SCP4_0 A17

IO_L65P_SCP3_0 B18

IO_L65N_SCP2_0 A18

IO_L66P_SCP1_0 E16

IO_L66N_SCP0_0 D17

BANK0

VCCO_0B11

VCCO_0B15

VCCO_0B19

VCCO_0B4

VCCO_0B7

VCCO_0E13

VCCO_0E17

VCCO_0E9

VCCO_0G10

VCCO_0G14

IO_L14P_0/NCE8

IO_L14N_0/NCF8

IO_L15P_0/NCG8

IO_L15N_0/NCF9

IO_L16P_0/NCG9

IO_L16N_0/NCH10

IO_L17P_0/NCE10

IO_L17N_0/NCF10

IO_L18P_0/NCG11

IO_L18N_0/NCH11

IO_L43P_0/NC E12

IO_L43N_0/NC D12

IO_L44P_0/NC H12

IO_L44N_0/NC F12

IO_L45P_0/NC F13

IO_L45N_0/NC D13

IO_L46P_0/NC H13

IO_L46N_0/NC G13

IO_L47P_0/NC E14

IO_L47N_0/NC F15

IO_L48P_0/NC F14

IO_L48N_0/NC H14

N
C
 2

5 
/ 

45
 /

 7
5

N
C
75

N
C
 4

5

U5A

XC6SLX45-2FGG484C

HSWAPEN

VCCIO0

B2B_B0_L1
1%

R29
2K2

6.3V
X5R

C84
100µF

6.3V
X5R

C87

2.2µF
6.3V
X5R

C88

2.2µF
16V
X5R

C86
10µF

16V
X5R

C85
10µF

GND GND GND GND GND

R
o

u
te

 a
ll

 p
o

ss
ib

le
 a

s 
d

if
fp

a
ir

B2B_B0_L8_P
B2B_B0_L8_N

B2B_B0_L4_N
B2B_B0_L4_P

B2B_B0_L5_N
B2B_B0_L5_P

B2B_B0_L6_N
B2B_B0_L6_P

B2B_B0_L3_N
B2B_B0_L3_P

B2B_B0_L7_P
B2B_B0_L7_N

B2B_B0_L32_P
B2B_B0_L32_N

B2B_B0_L2_N
B2B_B0_L2_P

B2B_B0_L34_N
B2B_B0_L34_P

B2B_B0_L35_N
B2B_B0_L35_P

B2B_B0_L37_N
B2B_B0_L37_P

B2B_B0_L38_N
B2B_B0_L38_P

B2B_B0_L50_N
B2B_B0_L50_P

B2B_B0_L51_N
B2B_B0_L51_P

B2B_B0_L63_N
B2B_B0_L63_P

B2B_B0_L64_N
B2B_B0_L64_P

B2B_B0_L65_N
B2B_B0_L65_P

B2B_B0_L33_P
B2B_B0_L33_N

B2B_B0_L36_P
B2B_B0_L36_N

B2B_B0_L49_P
B2B_B0_L49_N

B2B_B0_L62_P
B2B_B0_L62_N

B2B_B0_L66_P
B2B_B0_L66_N

TP7

Testpoint 0.8mm
VCCIO0

PIC8401 

PIC8402 
COC84 

PIC8501 

PIC8502 
COC85 

PIC8601 

PIC8602 
COC86 

PIC8701 

PIC8702 
COC87 PIC8801 

PIC8802 
COC88 

PIR2901 

PIR2902 

COR29 

PITP701 

COTP7 

PIU50A3 

PIU50A4 

PIU50A5 

PIU50A6 

PIU50A7 

PIU50A8 

PIU50A9 

PIU50A10 

PIU50A11 

PIU50A12 

PIU50A13 

PIU50A14 

PIU50A15 

PIU50A16 

PIU50A17 

PIU50A18 

PIU50B4 

PIU50B6 

PIU50B7 

PIU50B8 

PIU50B10 

PIU50B11 

PIU50B12 

PIU50B14 

PIU50B15 

PIU50B16 

PIU50B18 

PIU50B19 

PIU50C5 

PIU50C6 

PIU50C7 

PIU50C8 

PIU50C9 

PIU50C10 

PIU50C11 

PIU50C12 

PIU50C13 

PIU50C14 

PIU50C15 

PIU50C16 

PIU50C17 

PIU50D6 

PIU50D7 

PIU50D8 

PIU50D9 

PIU50D10 

PIU50D11 

PIU50D12 

PIU50D13 

PIU50D14 

PIU50D15 

PIU50D17 

PIU50E8 

PIU50E9 

PIU50E10 

PIU50E12 

PIU50E13 

PIU50E14 

PIU50E16 

PIU50E17 

PIU50F8 

PIU50F9 

PIU50F10 

PIU50F12 

PIU50F13 

PIU50F14 

PIU50F15 

PIU50G8 

PIU50G9 

PIU50G10 

PIU50G11 

PIU50G13 

PIU50G14 

PIU50H10 

PIU50H11 

PIU50H12 

PIU50H13 

PIU50H14 

COU5A 

PIU50A4 
NLB2B0B00L1 

PIU50A5 
NLB2B0B00L20N 

PIU50C5 
NLB2B0B00L20P 

PIU50C6 
NLB2B0B00L30N 

PIU50D6 
NLB2B0B00L30P 

PIU50A6 
NLB2B0B00L40N 

PIU50B6 
NLB2B0B00L40P 

PIU50A7 NLB2B0B00L50N 
PIU50C7 

NLB2B0B00L50P 

PIU50A8 
NLB2B0B00L60N 

PIU50B8 
NLB2B0B00L60P 

PIU50C8 
NLB2B0B00L70N 

PIU50D9 
NLB2B0B00L70P 

PIU50A9 
NLB2B0B00L80N 

PIU50C9 NLB2B0B00L80P 

PIU50D8 
NLB2B0B00L320N 

PIU50D7 
NLB2B0B00L320P 

PIU50C10 NLB2B0B00L330N 
PIU50D10 

NLB2B0B00L330P 

PIU50A10 
NLB2B0B00L340N 

PIU50B10 
NLB2B0B00L340P 

PIU50A11 
NLB2B0B00L350N 

PIU50C11 
NLB2B0B00L350P 

PIU50C12 
NLB2B0B00L360N 

PIU50D11 NLB2B0B00L360P 

PIU50A12 
NLB2B0B00L370N 

PIU50B12 
NLB2B0B00L370P 

PIU50A13 
NLB2B0B00L380N 

PIU50C13 NLB2B0B00L380P 

PIU50C14 NLB2B0B00L490N 
PIU50D14 

NLB2B0B00L490P 

PIU50A14 
NLB2B0B00L500N 

PIU50B14 
NLB2B0B00L500P 

PIU50A15 
NLB2B0B00L510N 

PIU50C15 
NLB2B0B00L510P 

PIU50C16 
NLB2B0B00L620N 

PIU50D15 NLB2B0B00L620P 

PIU50A16 
NLB2B0B00L630N 

PIU50B16 
NLB2B0B00L630P 

PIU50A17 NLB2B0B00L640N 
PIU50C17 

NLB2B0B00L640P 

PIU50A18 
NLB2B0B00L650N 

PIU50B18 
NLB2B0B00L650P 

PIU50D17 
NLB2B0B00L660N 

PIU50E16 
NLB2B0B00L660P 

PIC8402 PIC8502 PIC8602 PIC8702 PIC8802 

PIR2902 
PIU50A3 

NLHSWAPEN 

PIU50D12 

PIU50D13 

PIU50E8 

PIU50E10 

PIU50E12 

PIU50E14 

PIU50F8 

PIU50F9 

PIU50F10 

PIU50F12 

PIU50F13 

PIU50F14 

PIU50F15 

PIU50G8 

PIU50G9 

PIU50G11 

PIU50G13 

PIU50H10 

PIU50H11 

PIU50H12 

PIU50H13 

PIU50H14 

PIC8401 PIC8501 PIC8601 PIC8701 PIC8801 

PIR2901 

PITP701 

PIU50B4 

PIU50B7 

PIU50B11 

PIU50B15 

PIU50B19 

PIU50E9 

PIU50E13 

PIU50E17 

PIU50G10 

PIU50G14 
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IO_L1P_CCLK_2Y21

IO_L1N_M0_CMPMISO_2AA22

IO_L2P_CMPCLK_2AA21

IO_L2N_CMPMOSI_2AB21

IO_L3P_D0_DIN_MISO_MISO1_2AA20

IO_L3N_MOSI_CSI_B_MISO0_2AB20

IO_L4P_2/NCT18

IO_L4N_VREF_2/NCT17

IO_L5P_2Y19

IO_L5N_2AB19

IO_L6P_2/NCW18

IO_L6N_2/NCY18

IO_L12P_D1_MISO2_2U14

IO_L12N_D2_MISO3_2U13

IO_L13P_M1_2U15

IO_L13N_D10_2V15

IO_L14P_D11_2AA18

IO_L14N_D12_2AB18

IO_L15P_2Y17

IO_L15N_2AB17

IO_L16P_2AA14

IO_L16N_VREF_2AB14

IO_L18P_2/NCV13

IO_L18N_2/NCW13

IO_L19P_2AA16

IO_L19N_2AB16

IO_L20P_2/NCW14

IO_L20N_2/NCY14

IO_L21P_2Y15

IO_L21N_2AB15

IO_L22P_2/NCT12

IO_L22N_2/NCU12

IO_L23P_2/NC T14

IO_L23N_2/NC R13

IO_L29P_GCLK3_2 W12

IO_L29N_GCLK2_2 Y12

IO_L30P_GCLK1_D13_2 Y13

IO_L30N_GCLK0_USERCCLK_2 AB13

IO_L31P_GCLK31_D14_2 AA12

IO_L31N_GCLK30_D15_2 AB12

IO_L32P_GCLK29_2 Y11

IO_L32N_GCLK28_2 AB11

IO_L40P_2/NC R11

IO_L40N_2/NC T11

IO_L41P_2 AA10

IO_L41N_VREF_2 AB10

IO_L42P_2 V11

IO_L42N_2 W11

IO_L43P_2 Y9

IO_L43N_2 AB9

IO_L44P_2/NC W10

IO_L44N_2/NC Y10

IO_L45P_2 AA8

IO_L45N_2 AB8

IO_L46P_2/NC W8

IO_L46N_2/NC V7

IO_L47P_2/NC W9

IO_L47N_2/NC Y8

IO_L48P_D7_2 Y7

IO_L48N_RDWR_B_VREF_2 AB7

IO_L49P_D3_2 AA6

IO_L49N_D4_2 AB6

IO_L50P_2/NC U9

IO_L50N_2/NC V9

IO_L51P_2/NC T8

IO_L51N_2/NC U8

IO_L52P_2/NC T10

IO_L52N_2/NC U10

IO_L53P_2/NC W6

IO_L53N_2/NC Y6

IO_L54P_2/NC Y5

IO_L54N_2/NC AB5

IO_L57P_2 AA4

IO_L57N_2 AB4

IO_L58P_2 Y3

IO_L58N_2 AB3

IO_L59P_2/NC R9

IO_L59N_2/NC R8

IO_L60P_2/NC T7

IO_L60N_2/NC R7

IO_L62P_D5_2 W4

IO_L62N_D6_2 Y4

IO_L63P_2/NC U6

IO_L63N_2/NC V5

IO_L64P_D8_2 AA2

IO_L64N_D9_2 AB2

IO_L65P_INIT_B_2 T6

IO_L65N_CSO_B_2 T5

BANK2

VCCO_2AA11

VCCO_2AA15

VCCO_2AA19

VCCO_2AA3

VCCO_2AA7

VCCO_2T13

VCCO_2T9

VCCO_2V12

VCCO_2V16

VCCO_2V8

VCCO_2W5

N
C
25

N
C
 2

5

IO_L7P_2/NCT16

IO_L7N_2/NCT15

IO_L8P_2/NCU17

IO_L8N_2/NCU16

IO_L9P_2/NCV19

IO_L9N_2/NCV18

IO_L10P_2/NCR16

IO_L10N_2/NCR15

IO_L11P_2/NCV17

IO_L11N_2/NCW17

N
C
 7

5

IO_L17P_2/NCY16

IO_L17N_2/NCW15 /1
00

N
C
 7

5
N

C
75

N
C
 2

5
N

C
 1

00
N

C
75

N
C
25 /7
5

N
C
75

N
C
 7

5

N
C
 7

5

N
C
 7

5
N

C
75

N
C
25 /7
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U5C

XC6SLX45-2FGG484C

MISO
MOSI

INIT

MISO2
MISO3

CCLK

3.3V

CSO_B

WDI

MAC_DATA

PHY_MDIO

PHY_MDC
PHY_INT

PHY_COL

PHY_RXCLK

PHY_RXER

PHY_RXDV

PHY_RXD0

PHY_RXD1

PHY_RXD2

PHY_RXD3

PHY_RXD4

PHY_RXD5

PHY_RXD6

PHY_RXD7
PHY_TXEN

PHY_TXCLK

PHY_TXER
PHY_TXD0

PHY_TXD1

PHY_TXD2

PHY_TXD3

PHY_TXD4

PHY_TXD5

PHY_TXD6

PHY_TXD7

PHY_GTXCLK

PHY_RESET

PHY_CRS

6.3V
X5R

C89
100µF

6.3VX5R

C92

2.2µF

6.3VX5R

C93

2.2µF
16V
X5R

C91
10µF

16V
X5R

C90
10µF

GND GND GND GND GND

fixed
fixed

fixed
fixed

fixed
fixed

fixed
fixed

fixed on P CLK

fixed on P CLK, keep clk_p and clk_n off diffpair

fixed on P CLK

fixed on P CLK
B2B_B2_L31_N

3.3V

GND

PHY_125

i
S50-33

i
D100-33

Route all possible as diffpair to B2B

CLK_P

i
B2B_Bank2

B2B_B2_L60_N

B2B_B2_L32_N

B2B_B2_L60_P

B2B_B2_L49_P
B2B_B2_L49_N

B2B_B2_L59_N
B2B_B2_L59_P

B2B_B2_L44_P
B2B_B2_L44_N

B2B_B2_L42_N
B2B_B2_L42_P

B2B_B2_L48_N
B2B_B2_L48_P

B2B_B2_L45_P
B2B_B2_L45_N

B2B_B2_L18_N
B2B_B2_L18_P

B2B_B2_L43_P
B2B_B2_L43_N

B2B_B2_L41_P
B2B_B2_L41_N

B2B_B2_L8_N
B2B_B2_L8_P

B2B_B2_L2_N
B2B_B2_L2_P

B2B_B2_L10_N
B2B_B2_L10_P

B2B_B2_L11_P
B2B_B2_L11_N

B2B_B2_L6_N
B2B_B2_L6_P
B2B_B2_L5_N
B2B_B2_L5_P

B2B_B2_L9_N
B2B_B2_L9_P

B2B_B2_L4_N
B2B_B2_L4_P

B2B_B2_L15_N
B2B_B2_L15_P

B2B_B2_L21_N
B2B_B2_L21_P

PHY_TXEN
PHY_TXCLK
PHY_TXER
PHY_TXD0
PHY_TXD1
PHY_TXD2
PHY_TXD3
PHY_TXD4
PHY_TXD5
PHY_TXD6
PHY_TXD7
PHY_GTXCLK

PHY_RXCLK
PHY_RXER
PHY_RXDV
PHY_RXD0
PHY_RXD1
PHY_RXD2
PHY_RXD3
PHY_RXD4
PHY_RXD5
PHY_RXD6
PHY_RXD7

PHY_MDIO
PHY_MDC
PHY_INT
PHY_RESET

PHY_LED_TX
PHY_LED_RX
PHY_L10

PHY_125

PHY_CRS
PHY_COL

i
PHY_TX

i
PHY_RX

i
PHY_Other

i
PHY_Global

Don't use pins, wich are marked NC100

B2B_B2_L57_P
B2B_B2_L57_N

B2B_B2_L29_N

B2B_B2_L8_N
B2B_B2_L8_P

B2B_B2_L2_N
B2B_B2_L2_P

B2B_B2_L10_N
B2B_B2_L10_P

B2B_B2_L11_P
B2B_B2_L11_N

B2B_B2_L6_N
B2B_B2_L6_P
B2B_B2_L5_N
B2B_B2_L5_P

B2B_B2_L9_N
B2B_B2_L9_P

B2B_B2_L4_N
B2B_B2_L4_P

B2B_B2_L18_N
B2B_B2_L18_P

B2B_B2_L15_N
B2B_B2_L15_P

B2B_B2_L21_N
B2B_B2_L21_P

B2B_B2_L31_N
B2B_B2_L32_N

B2B_B2_L29_N

B2B_B2_L44_P
B2B_B2_L44_N

B2B_B2_L42_N
B2B_B2_L42_P

B2B_B2_L45_P
B2B_B2_L45_N

B2B_B2_L43_P
B2B_B2_L43_N

B2B_B2_L41_P
B2B_B2_L41_N

B2B_B2_L49_P
B2B_B2_L49_N

B2B_B2_L48_N
B2B_B2_L48_P

B2B_B2_L60_N
B2B_B2_L60_P
B2B_B2_L59_N
B2B_B2_L59_P

B2B_B2_L57_P
B2B_B2_L57_N

INIT

1%

R69
0R

1%

R81
0R

PIC8901 

PIC8902 
COC89 

PIC9001 

PIC9002 
COC90 

PIC9101 

PIC9102 
COC91 

PIC9201 

PIC9202 
COC92 PIC9301 

PIC9302 
COC93 

PIR6901 

PIR6902 

COR69 
PIR8101 

PIR8102 

COR81 

PIU50AA2 

PIU50AA3 

PIU50AA4 

PIU50AA6 

PIU50AA7 

PIU50AA8 

PIU50AA10 

PIU50AA11 

PIU50AA12 

PIU50AA14 

PIU50AA15 

PIU50AA16 

PIU50AA18 

PIU50AA19 

PIU50AA20 

PIU50AA21 

PIU50AA22 

PIU50AB2 

PIU50AB3 

PIU50AB4 

PIU50AB5 

PIU50AB6 

PIU50AB7 

PIU50AB8 

PIU50AB9 

PIU50AB10 

PIU50AB11 

PIU50AB12 

PIU50AB13 

PIU50AB14 

PIU50AB15 

PIU50AB16 

PIU50AB17 

PIU50AB18 

PIU50AB19 

PIU50AB20 

PIU50AB21 

PIU50R7 

PIU50R8 

PIU50R9 

PIU50R11 

PIU50R13 

PIU50R15 

PIU50R16 

PIU50T5 

PIU50T6 

PIU50T7 

PIU50T8 

PIU50T9 

PIU50T10 

PIU50T11 

PIU50T12 

PIU50T13 

PIU50T14 

PIU50T15 

PIU50T16 

PIU50T17 

PIU50T18 

PIU50U6 

PIU50U8 

PIU50U9 

PIU50U10 

PIU50U12 

PIU50U13 

PIU50U14 

PIU50U15 

PIU50U16 

PIU50U17 

PIU50V5 

PIU50V7 

PIU50V8 

PIU50V9 

PIU50V11 

PIU50V12 

PIU50V13 

PIU50V15 

PIU50V16 

PIU50V17 

PIU50V18 

PIU50V19 

PIU50W4 

PIU50W5 

PIU50W6 

PIU50W8 

PIU50W9 

PIU50W10 

PIU50W11 

PIU50W12 

PIU50W13 

PIU50W14 

PIU50W15 

PIU50W17 

PIU50W18 

PIU50Y3 

PIU50Y4 

PIU50Y5 

PIU50Y6 

PIU50Y7 

PIU50Y8 

PIU50Y9 

PIU50Y10 

PIU50Y11 

PIU50Y12 

PIU50Y13 

PIU50Y14 

PIU50Y15 

PIU50Y16 

PIU50Y17 

PIU50Y18 

PIU50Y19 

PIU50Y21 

COU5C 

PIC8901 PIC9001 PIC9101 PIC9201 PIC9301 

PIU50AA3 

PIU50AA7 

PIU50AA11 

PIU50AA15 

PIU50AA19 

PIU50AA22 

PIU50T9 

PIU50T13 

PIU50V8 

PIU50V12 

PIU50V16 

PIU50W5 

PIU50AB21 NLB2B0B20L20N 
PIU50AA21 

NLB2B0B20L20P 

PIU50T17 NLB2B0B20L40N 
PIU50T18 

NLB2B0B20L40P 

PIU50AB19 
NLB2B0B20L50N 

PIU50Y19 
NLB2B0B20L50P 

PIU50Y18 
NLB2B0B20L60N 

PIU50W18 
NLB2B0B20L60P 

PIU50U16 
NLB2B0B20L80N 

PIU50U17 
NLB2B0B20L80P 

PIU50V18 NLB2B0B20L90N 
PIU50V19 

NLB2B0B20L90P 

PIU50R15 
NLB2B0B20L100N 

PIU50R16 
NLB2B0B20L100P 

PIU50W17 
NLB2B0B20L110N 

PIU50V17 
NLB2B0B20L110P 

PIU50AB17 
NLB2B0B20L150N 

PIU50Y17 
NLB2B0B20L150P 

PIU50W13 
NLB2B0B20L180N 

PIU50V13 
NLB2B0B20L180P 

PIU50AB15 NLB2B0B20L210N 
PIU50Y15 

NLB2B0B20L210P 

PIU50Y12 
NLB2B0B20L290N 

PIU50AB12 
NLB2B0B20L310N 

PIU50AB11 
NLB2B0B20L320N 

PIR8102 

PIU50AB10 
NLB2B0B20L410N 

PIR6902 

PIU50AA10 
NLB2B0B20L410P 

PIU50W11 NLB2B0B20L420N 
PIU50V11 

NLB2B0B20L420P 

PIU50AB9 
NLB2B0B20L430N 

PIU50Y9 
NLB2B0B20L430P 

PIU50Y10 NLB2B0B20L440N 
PIU50W10 

NLB2B0B20L440P 

PIU50AB8 
NLB2B0B20L450N 

PIU50AA8 
NLB2B0B20L450P 

PIU50AB7 
NLB2B0B20L480N 

PIU50Y7 
NLB2B0B20L480P 

PIU50AB6 NLB2B0B20L490N 
PIU50AA6 

NLB2B0B20L490P 

PIU50AB4 
NLB2B0B20L570N 

PIU50AA4 
NLB2B0B20L570P 

PIU50R8 
NLB2B0B20L590N 

PIU50R9 NLB2B0B20L590P 

PIU50R7 
NLB2B0B20L600N 

PIU50T7 
NLB2B0B20L600P 

PIU50Y21 
NLCCLK 

PIR6901 

PIU50Y13 
NLCLK0P 

PIU50T5 
NLCSO0B 

PIC8902 PIC9002 PIC9102 PIC9202 PIC9302 

PIU50U15 

PIU50T6 
NLINIT 

PIU50T11 
NLMAC0DATA 

PIU50AA20 
NLMISO 

PIU50U14 NLMISO2 

PIU50U13 
NLMISO3 

PIU50AB20 
NLMOSI 

PIR8101 
PIU50AB13 

PIU50AB5 

PIU50T8 

PIU50T10 

PIU50T12 

PIU50U8 

PIU50U10 

PIU50U12 

PIU50W6 

PIU50W15 

PIU50Y5 

PIU50Y6 

PIU50Y16 

PIU50AA12 
NLPHY0125 

PIU50R13 
NLPHY0COL 

PIU50T14 NLPHY0CRS 

PIU50R11 NLPHY0GTXCLK 

PIU50AB2 NLPHY0INT 

NLPHY0L10 
NLPHY0LED0RX 
NLPHY0LED0TX 

PIU50AA2 
NLPHY0MDC 

PIU50AB3 
NLPHY0MDIO 

PIU50T15 
NLPHY0RESET 

PIU50Y11 
NLPHY0RXCLK 

PIU50Y3 
NLPHY0RXD0 

PIU50W8 
NLPHY0RXD1 

PIU50W4 
NLPHY0RXD2 

PIU50U9 
NLPHY0RXD3 

PIU50V7 
NLPHY0RXD4 

PIU50V5 
NLPHY0RXD5 

PIU50W9 
NLPHY0RXD6 

PIU50U6 
NLPHY0RXD7 

PIU50Y4 NLPHY0RXDV 

PIU50Y8 
NLPHY0RXER 

PIU50W12 
NLPHY0TXCLK 

PIU50AA18 
NLPHY0TXD0 

PIU50AB14 
NLPHY0TXD1 

PIU50AA16 
NLPHY0TXD2 

PIU50W14 
NLPHY0TXD3 

PIU50T16 
NLPHY0TXD4 

PIU50Y14 
NLPHY0TXD5 

PIU50V15 
NLPHY0TXD6 

PIU50AA14 
NLPHY0TXD7 

PIU50AB16 NLPHY0TXEN 

PIU50AB18 NLPHY0TXER 

PIU50V9 
NLWDI 
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IO_L1P_A25_1C19

IO_L1N_A24_VREF_1B20

IO_L9P_1/NCG16

IO_L9N_1/NCG17

IO_L10P_1/NCF16

IO_L10N_1/NCF17

IO_L19P_1B21

IO_L19N_1B22

IO_L20P_1A20

IO_L20N_1A21

IO_L21P_1/NCK16

IO_L21N_1/NCJ16

IO_L28P_1/NCH16

IO_L28N_VREF_1/NCH17

IO_L29P_A23_M1A13_1D19

IO_L29N_A22_M1A14_1D20

IO_L30P_A21_M1RESET_1F18

IO_L30N_A20_M1A11_1F19

IO_L31P_A19_M1CKE_1D21

IO_L31N_A18_M1A12_1D22

IO_L32P_A17_M1A8_1C20

IO_L32N_A16_M1A9_1C22

IO_L33P_A15_M1A10_1G19

IO_L33N_A14_M1A4_1F20

IO_L34P_A13_M1WE_1H19

IO_L34N_A12_M1BA2_1H18

IO_L35P_A11_M1A7_1E20

IO_L35N_A10_M1A2_1E22

IO_L36P_A9_M1BA0_1J17

IO_L36N_A8_M1BA1_1K17

IO_L37P_A7_M1A0_1F21

IO_L37N_A6_M1A1_1F22

IO_L38P_A5_M1CLK_1H20

IO_L38N_A4_M1CLKN_1J19

IO_L39P_M1A3_1G20

IO_L39N_M1ODT_1G22

IO_L40P_GCLK11_M1A5_1 K20

IO_L40N_GCLK10_M1A6_1 K19

IO_L41P_GCLK9_IRDY1_M1RASN_1 H21

IO_L41N_GCLK8_M1CASN_1 H22

IO_L42P_GCLK7_M1UDM_1 M20

IO_L42N_GCLK6_TRDY1_M1LDM_1 L19

IO_L43P_GCLK5_M1DQ4_1 J20

IO_L43N_GCLK4_M1DQ5_1 J22

IO_L44P_A3_M1DQ6_1 K21

IO_L44N_A2_M1DQ7_1 K22

IO_L45P_A1_M1LDQS_1 L20

IO_L45N_A0_M1LDQSN_1 L22

IO_L46P_FCS_B_M1DQ2_1 M21

IO_L46N_FOE_B_M1DQ3_1 M22

IO_L47P_FWE_B_M1DQ0_1 N20

IO_L47N_LDC_M1DQ1_1 N22

IO_L48P_HDC_M1DQ8_1 P21

IO_L48N_M1DQ9_1 P22

IO_L49P_M1DQ10_1 R20

IO_L49N_M1DQ11_1 R22

IO_L50P_M1UDQS_1 T21

IO_L50N_M1UDQSN_1 T22

IO_L51P_M1DQ12_1 U20

IO_L51N_M1DQ13_1 U22

IO_L52P_M1DQ14_1 V21

IO_L52N_M1DQ15_1 V22

IO_L53P_1 M19

IO_L53N_VREF_1 N19

IO_L58P_1/NC M16

IO_L58N_1/NC L15

IO_L59P_1 P19

IO_L59N_1 P20

IO_L60P_1 W20

IO_L60N_1 W22

IO_L61P_1 L17

IO_L61N_1 K18

IO_L70P_1/NC U19

IO_L70N_1/NC V20

IO_L71P_1/NC M17

IO_L71N_1/NC M18

IO_L72P_1/NC P17

IO_L72N_1/NC N16

IO_L73P_1/NC P18

IO_L73N_1/NC R19

IO_L74P_AWAKE_1 T19

IO_L74N_DOUT_BUSY_1 T20

BANK1

VCCO_1C21

VCCO_1E19

VCCO_1G21

VCCO_1J18

VCCO_1L16

VCCO_1L21

VCCO_1N18

VCCO_1R21

VCCO_1U18

VCCO_1W21

N
C

 2
5

N
C

 2
5

N
C
25

N
C
 2

5

U5B

XC6SLX45-2FGG484C

MCB1_RZQ

MCB1_ZIO

MCB1R_DRAM_A0
MCB1R_DRAM_A1

MCB1R_DRAM_A2

MCB1R_DRAM_A3

MCB1R_DRAM_A4

MCB1R_DRAM_A5
MCB1R_DRAM_A6

MCB1R_DRAM_A7

MCB1R_DRAM_A8
MCB1R_DRAM_A9
MCB1R_DRAM_A10

MCB1R_DRAM_A11

MCB1R_DRAM_A12

MCB1R_DRAM_BA0
MCB1R_DRAM_BA1

MCB1R_DRAM_BA2

MCB1R_DRAM_/CAS

MCB1_DRAM_CK_P
MCB1_DRAM_CK_N

MCB1R_DRAM_CKE

MCB1_DRAM_DM

MCB1R_DRAM_ODT

MCB1R_DRAM_/RAS

MCB1_DRAM_UDM

MCB1R_DRAM_WE

MCB1_DRAM_DQ0
MCB1_DRAM_DQ1

MCB1_DRAM_DQ2
MCB1_DRAM_DQ3

MCB1_DRAM_DQ4
MCB1_DRAM_DQ5
MCB1_DRAM_DQ6
MCB1_DRAM_DQ7

MCB1_DRAM_DQ8
MCB1_DRAM_DQ9
MCB1_DRAM_DQ10
MCB1_DRAM_DQ11

MCB1_DRAM_DQ12
MCB1_DRAM_DQ13
MCB1_DRAM_DQ14
MCB1_DRAM_DQ15

MCB1_DRAM_DQS_P
MCB1_DRAM_DQS_N

MCB1_DRAM_UDQ_P
MCB1_DRAM_UDQ_N

MCB1_DRAM_RESET

VREF1

VREF1

VREF1

MCB1R_DRAM_A13

1%

R32
120R

GND

25V
X7R

C99
100nF

25V
X7R

C100
100nF

25V
X7R

C101
100nF

VREF1 VREF1 VREF1

GND GND GND

AWAKE

/REPROG

6.3V
X5R

C94
100µF

6.3V
X5R

C97
2.2µF

6.3V
X5R

C98
2.2µF

16V
X5R

C96
10µF

16V
X5R

C95
10µF

GND GND GND GND GND

1.5V

MCB1_DRAM_A0
MCB1_DRAM_A1

MCB1_DRAM_A2

MCB1_DRAM_A3

MCB1_DRAM_A4

MCB1_DRAM_A7

MCB1_DRAM_A8
MCB1_DRAM_A9
MCB1_DRAM_A10

MCB1_DRAM_A11

MCB1_DRAM_A12

MCB1_DRAM_BA0
MCB1_DRAM_BA1

MCB1_DRAM_BA2

MCB1_DRAM_CKE

MCB1_DRAM_ODT

MCB1_DRAM_WE

MCB1_DRAM_A13

MCB1_DRAM_A5
MCB1_DRAM_A6

MCB1_DRAM_/CAS
MCB1_DRAM_/RAS

5%R31A 33R

5%R31B 33R

5%R31C 33R

5%R31D 33R

5%R33A 33R
5%R33B 33R

5%R33C 33R
5%R33D 33R

5%R34A 33R
5%R34B 33R

5%R34C 33R
5%R34D 33R

5%R35A 33R

5%R35B 33R
5%R35C 33R

5%R35D 33R

5%R37D 33R
5%R37C 33R

5%R30A 33R
5%R30B 33R

5%R30C 33R
5%R30D 33R

1%
R36

120R
2.5V

B2B_B1_L9_P
B2B_B1_L9_N
B2B_B1_L10_P
B2B_B1_L10_N

B2B_B1_L19_N

B2B_B1_L21_P
B2B_B1_L21_N

B2B_B1_L61_P
B2B_B1_L61_N

i S60-15

i
S60-15

D1

Chip LED 0603 Bright Green

i
R_Ram

i
R_Ram

B2B_B1_L20_N

MCB1_DRAM_A14 MCB1R_DRAM_A14

5%R37B 33R

B2B_B1_L20_P

B2B_B1_L19_P

B2B_B1_L59

5%
R37A 33R

MCB1_DRAM_A[0..14]

MCB1_DRAM_RESET

MCB1_DRAM_BA[0..2]

MCB1_DRAM_CKE

MCB1_DRAM_ODT
MCB1_DRAM_WE

MCB1_DRAM_DM
MCB1_DRAM_UDM

MCB1_DRAM_/CAS
MCB1_DRAM_/RAS

MCB1_DRAM_DQ[0..15]

MCB1_DRAM_CK_P
MCB1_DRAM_CK_N

MCB1_DRAM_DQS_P
MCB1_DRAM_DQS_N
MCB1_DRAM_UDQ_P
MCB1_DRAM_UDQ_N

i Clear_10mil

i MatchLendht150Mil

i MCB1
i S60-15

i MatchLendht300Mil

MCB1_DRAM_RESET

MCB1_DRAM_CK_N
MCB1_DRAM_CK_P

AV1
AV2
AV3

BR1
BR2
BR3

BR0

AV0

TP8

Testpoint 0.8mm
VREF1

PIC9401 

PIC9402 
COC94 

PIC9501 

PIC9502 
COC95 

PIC9601 

PIC9602 
COC96 

PIC9701 

PIC9702 

COC97 PIC9801 

PIC9802 

COC98 

PIC9901 

PIC9902 
COC99 PIC10001 

PIC10002 
COC100 PIC10101 

PIC10102 
COC101 

PID10A PID10K 

COD1 

PIR3001 PIR3008 
COR30A 

PIR3002 PIR3007 
COR30B 

PIR3003 PIR3006 

COR30C 

PIR3004 PIR3005 

COR30D 

PIR3101 PIR3108 
COR31A 

PIR3102 PIR3107 

COR31B 

PIR3103 PIR3106 

COR31C 

PIR3104 PIR3105 

COR31D 

PIR3201 

PIR3202 

COR32 

PIR3301 PIR3308 
COR33A 

PIR3302 PIR3307 
COR33B 

PIR3303 PIR3306 

COR33C 

PIR3304 PIR3305 

COR33D 

PIR3401 PIR3408 
COR34A 

PIR3402 PIR3407 
COR34B 

PIR3403 PIR3406 

COR34C 

PIR3404 PIR3405 

COR34D 

PIR3501 PIR3508 
COR35A 

PIR3502 PIR3507 

COR35B 

PIR3503 PIR3506 

COR35C 

PIR3504 PIR3505 

COR35D 

PIR3601 PIR3602 

COR36 

PIR3701 PIR3708 
COR37A 

PIR3702 PIR3707 

COR37B 

PIR3703 PIR3706 

COR37C 

PIR3704 PIR3705 

COR37D 

PITP801 

COTP8 

PIU50A20 

PIU50A21 

PIU50B20 

PIU50B21 

PIU50B22 

PIU50C19 

PIU50C20 

PIU50C21 

PIU50C22 

PIU50D19 

PIU50D20 

PIU50D21 

PIU50D22 

PIU50E19 

PIU50E20 

PIU50E22 

PIU50F16 

PIU50F17 

PIU50F18 

PIU50F19 

PIU50F20 

PIU50F21 

PIU50F22 

PIU50G16 

PIU50G17 

PIU50G19 

PIU50G20 

PIU50G21 

PIU50G22 

PIU50H16 

PIU50H17 

PIU50H18 

PIU50H19 

PIU50H20 

PIU50H21 

PIU50H22 

PIU50J16 

PIU50J17 

PIU50J18 

PIU50J19 

PIU50J20 

PIU50J22 

PIU50K16 

PIU50K17 

PIU50K18 

PIU50K19 

PIU50K20 

PIU50K21 

PIU50K22 

PIU50L15 

PIU50L16 

PIU50L17 

PIU50L19 

PIU50L20 

PIU50L21 

PIU50L22 

PIU50M16 

PIU50M17 

PIU50M18 

PIU50M19 

PIU50M20 

PIU50M21 

PIU50M22 

PIU50N16 

PIU50N18 

PIU50N19 

PIU50N20 

PIU50N22 

PIU50P17 

PIU50P18 

PIU50P19 

PIU50P20 

PIU50P21 

PIU50P22 

PIU50R19 

PIU50R20 

PIU50R21 

PIU50R22 

PIU50T19 

PIU50T20 

PIU50T21 

PIU50T22 

PIU50U18 

PIU50U19 

PIU50U20 

PIU50U22 

PIU50V20 

PIU50V21 

PIU50V22 

PIU50W20 

PIU50W21 

PIU50W22 

COU5B 

PIU50H16 
NL0REPROG 

PIC9401 PIC9501 PIC9601 PIC9701 PIC9801 PIU50C21 

PIU50E19 

PIU50G21 

PIU50J18 

PIU50L16 

PIU50L21 

PIU50N18 

PIU50R21 

PIU50U18 

PIU50W21 

PIR3602 

PIU50U19 
NLAV0 

PIU50V20 
NLAV1 

PIU50M17 NLAV2 

PIU50M18 
NLAV3 

PIU50T19 
NLAWAKE 

PIU50G17 NLB2B0B10L90N 
PIU50G16 

NLB2B0B10L90P 

PIU50F17 
NLB2B0B10L100N 

PIU50F16 
NLB2B0B10L100P 

PIU50B22 NLB2B0B10L190N 
PIU50B21 

NLB2B0B10L190P 

PIU50A21 
NLB2B0B10L200N 

PIU50A20 
NLB2B0B10L200P 

PIU50J16 
NLB2B0B10L210N 

PIU50K16 
NLB2B0B10L210P 

PIU50P19 
NLB2B0B10L59 

PIU50K18 
NLB2B0B10L610N 

PIU50L17 
NLB2B0B10L610P 

PIU50P17 
NLBR0 

PIU50N16 
NLBR1 

PIU50P18 
NLBR2 

PIU50R19 NLBR3 

PIC9402 PIC9502 PIC9602 PIC9702 PIC9802 

PIC9902 PIC10002 PIC10102 

PIR3202 

PIR3401 
NLMCB10DRAM00CAS 

PIR3402 
NLMCB10DRAM00RAS 

PIU50J19 
NLMCB10DRAM0CK0N 

PIU50H20 NLMCB10DRAM0CK0P 

PIR3302 
NLMCB10DRAM0CKE 

PIU50L19 
NLMCB10DRAM0DM 

PIU50L22 
NLMCB10DRAM0DQS0N 

PIU50L20 
NLMCB10DRAM0DQS0P 

PIR3403 
NLMCB10DRAM0ODT 

PIU50F18 
NLMCB10DRAM0RESET 

PIU50M20 NLMCB10DRAM0UDM 

PIU50T22 
NLMCB10DRAM0UDQ0N 

PIU50T21 
NLMCB10DRAM0UDQ0P 

PIR3502 
NLMCB10DRAM0WE 

PIR3201 PIU50M19 
NLMCB10RZQ 

PIU50C19 
NLMCB10ZIO 

PIR3408 PIU50H22 
NLMCB1R0DRAM00CAS 

PIR3407 PIU50H21 
NLMCB1R0DRAM00RAS 

PIR3007 PIU50F21 
NLMCB1R0DRAM0A0 

PIR3008 PIU50F22 
NLMCB1R0DRAM0A1 

PIR3006 PIU50E22 NLMCB1R0DRAM0A2 

PIR3405 PIU50G20 
NLMCB1R0DRAM0A3 

PIR3108 PIU50F20 
NLMCB1R0DRAM0A4 

PIR3705 PIU50K20 
NLMCB1R0DRAM0A5 

PIR3706 PIU50K19 
NLMCB1R0DRAM0A6 

PIR3005 PIU50E20 
NLMCB1R0DRAM0A7 

PIR3305 PIU50C20 
NLMCB1R0DRAM0A8 

PIR3306 PIU50C22 
NLMCB1R0DRAM0A9 

PIR3505 PIU50G19 NLMCB1R0DRAM0A10 

PIR3106 PIU50F19 NLMCB1R0DRAM0A11 

PIR3308 PIU50D22 
NLMCB1R0DRAM0A12 

PIR3105 PIU50D19 
NLMCB1R0DRAM0A13 

PIR3107 PIU50D20 
NLMCB1R0DRAM0A14 

PIR3508 PIU50J17 
NLMCB1R0DRAM0BA0 

PIR3707 PIU50K17 
NLMCB1R0DRAM0BA1 

PIR3506 PIU50H18 
NLMCB1R0DRAM0BA2 

PIR3307 PIU50D21 
NLMCB1R0DRAM0CKE 

PIR3406 PIU50G22 
NLMCB1R0DRAM0ODT 

PIR3507 PIU50H19 
NLMCB1R0DRAM0WE 

PID10A PIR3601 PID10K PIU50T20 

PIR3701 PIR3708 

PIU50L15 

PIU50M16 

PIU50P20 

PIU50W20 

PIU50W22 

PIC9901 PIC10001 PIC10101 

PITP801 PIU50B20 

PIU50H17 

PIU50N19 

PIR3002 
NLMCB10DRAM0A0 

NLMCB10DRAM0A0000140 

PIR3001 
NLMCB10DRAM0A1 

NLMCB10DRAM0A0000140 

PIR3003 NLMCB10DRAM0A2 

NLMCB10DRAM0A0000140 

PIR3404 
NLMCB10DRAM0A3 

NLMCB10DRAM0A0000140 

PIR3101 
NLMCB10DRAM0A4 

NLMCB10DRAM0A0000140 

PIR3704 
NLMCB10DRAM0A5 

NLMCB10DRAM0A0000140 

PIR3703 
NLMCB10DRAM0A6 

NLMCB10DRAM0A0000140 

PIR3004 
NLMCB10DRAM0A7 

NLMCB10DRAM0A0000140 

PIR3304 
NLMCB10DRAM0A8 

NLMCB10DRAM0A0000140 

PIR3303 
NLMCB10DRAM0A9 

NLMCB10DRAM0A0000140 

PIR3504 NLMCB10DRAM0A10 

NLMCB10DRAM0A0000140 

PIR3103 NLMCB10DRAM0A11 

NLMCB10DRAM0A0000140 

PIR3301 
NLMCB10DRAM0A12 

NLMCB10DRAM0A0000140 

PIR3104 
NLMCB10DRAM0A13 

NLMCB10DRAM0A0000140 

PIR3102 
NLMCB10DRAM0A14 

NLMCB10DRAM0A0000140 

PIR3501 
NLMCB10DRAM0BA0 

NLMCB10DRAM0BA000020 

PIR3702 
NLMCB10DRAM0BA1 

NLMCB10DRAM0BA000020 

PIR3503 
NLMCB10DRAM0BA2 

NLMCB10DRAM0BA000020 

PIU50N20 NLMCB10DRAM0DQ0 

NLMCB10DRAM0DQ0000150 

PIU50N22 
NLMCB10DRAM0DQ1 

NLMCB10DRAM0DQ0000150 

PIU50M21 
NLMCB10DRAM0DQ2 

NLMCB10DRAM0DQ0000150 

PIU50M22 
NLMCB10DRAM0DQ3 

NLMCB10DRAM0DQ0000150 

PIU50J20 
NLMCB10DRAM0DQ4 

NLMCB10DRAM0DQ0000150 

PIU50J22 
NLMCB10DRAM0DQ5 

NLMCB10DRAM0DQ0000150 

PIU50K21 
NLMCB10DRAM0DQ6 

NLMCB10DRAM0DQ0000150 

PIU50K22 NLMCB10DRAM0DQ7 

NLMCB10DRAM0DQ0000150 

PIU50P21 
NLMCB10DRAM0DQ8 

NLMCB10DRAM0DQ0000150 

PIU50P22 
NLMCB10DRAM0DQ9 

NLMCB10DRAM0DQ0000150 

PIU50R20 NLMCB10DRAM0DQ10 

NLMCB10DRAM0DQ0000150 

PIU50R22 
NLMCB10DRAM0DQ11 

NLMCB10DRAM0DQ0000150 

PIU50U20 
NLMCB10DRAM0DQ12 

NLMCB10DRAM0DQ0000150 

PIU50U22 
NLMCB10DRAM0DQ13 

NLMCB10DRAM0DQ0000150 

PIU50V21 
NLMCB10DRAM0DQ14 

NLMCB10DRAM0DQ0000150 

PIU50V22 
NLMCB10DRAM0DQ15 

NLMCB10DRAM0DQ0000150 
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IO_L1P_3Y2

IO_L1N_VREF_3Y1

IO_L2P_3W3

IO_L2N_3W1

IO_L7P_3/NCP8

IO_L7N_3/NCP7

IO_L8P_3/NCP6

IO_L8N_3/NCP5

IO_L9P_3T4

IO_L9N_3T3

IO_L10P_3U4

IO_L10N_3V3

IO_L11P_3/NCN6

IO_L11N_3/NCN7

IO_L23P_3/NCM7

IO_L23N_3/NCM8

IO_L24P_3/NCR4

IO_L24N_3/NCP4

IO_L25P_3/NCM6

IO_L25N_3/NCL6

IO_L26P_3/NCP3

IO_L26N_3/NCN4

IO_L31P_3M5

IO_L31N_VREF_3M4

IO_L32P_M3DQ14_3V2

IO_L32N_M3DQ15_3V1

IO_L33P_M3DQ12_3U3

IO_L33N_M3DQ13_3U1

IO_L34P_M3UDQS_3T2

IO_L34N_M3UDQSN_3T1

IO_L35P_M3DQ10_3R3

IO_L35N_M3DQ11_3R1

IO_L36P_M3DQ8_3P2

IO_L36N_M3DQ9_3P1

IO_L37P_M3DQ0_3N3

IO_L37N_M3DQ1_3N1

IO_L38P_M3DQ2_3M2

IO_L38N_M3DQ3_3M1

IO_L39P_M3LDQS_3 L3

IO_L39N_M3LDQSN_3 L1

IO_L40P_M3DQ6_3 K2

IO_L40N_M3DQ7_3 K1

IO_L41P_GCLK27_M3DQ4_3 J3

IO_L41N_GCLK26_M3DQ5_3 J1

IO_L42P_GCLK25_TRDY2_M3UDM_3 M3

IO_L42N_GCLK24_M3LDM_3 L4

IO_L43P_GCLK23_M3RASN_3 K5

IO_L43N_GCLK22_IRDY2_M3CASN_3 K4

IO_L44P_GCLK21_M3A5_3 K3

IO_L44N_GCLK20_M3A6_3 J4

IO_L45P_M3A3_3 K6

IO_L45N_M3ODT_3 J6

IO_L46P_M3CLK_3 H4

IO_L46N_M3CLKN_3 H3

IO_L47P_M3A0_3 H2

IO_L47N_M3A1_3 H1

IO_L48P_M3BA0_3 G3

IO_L48N_M3BA1_3 G1

IO_L49P_M3A7_3 H6

IO_L49N_M3A2_3 H5

IO_L50P_M3WE_3 F2

IO_L50N_M3BA2_3 F1

IO_L51P_M3A10_3 G4

IO_L51N_M3A4_3 F3

IO_L52P_M3A8_3 E3

IO_L52N_M3A9_3 E1

IO_L53P_M3CKE_3 D2

IO_L53N_M3A12_3 D1

IO_L54P_M3RESET_3 C3

IO_L54N_M3A11_3 C1

IO_L55P_M3A13_3 G6

IO_L55N_M3A14_3 F5

IO_L57P_3/NC K7

IO_L57N_VREF_3/NC K8

IO_L58P_3/NC D5

IO_L58N_3/NC E4

IO_L59P_3 J7

IO_L59N_3 H8

IO_L60P_3 B2

IO_L60N_3 B1

IO_L80P_3/NC G7

IO_L80N_3/NC F7

IO_L81P_3/NC D3

IO_L81N_3/NC C4

IO_L82P_3/NC E5

IO_L82N_3/NC E6

IO_L83P_3 A2

IO_L83N_VREF_3 B3

BANK3

VCCO_3C2

VCCO_3F4

VCCO_3F6

VCCO_3G2

VCCO_3J5

VCCO_3L2

VCCO_3L7

VCCO_3N5

VCCO_3R2

VCCO_3U5

VCCO_3W2

N
C
 2

5
N

C
 2

5

N
C
 2

5

N
C
 2

5

U5D

XC6SLX45-2FGG484C

MCB3_RZQ

MCB3_ZIO

MCB3R_DRAM_A0
MCB3R_DRAM_A1

MCB3R_DRAM_A2

MCB3R_DRAM_A3

MCB3R_DRAM_A4

MCB3R_DRAM_A5
MCB3R_DRAM_A6

MCB3R_DRAM_A7

MCB3R_DRAM_A8
MCB3R_DRAM_A9

MCB3R_DRAM_A10

MCB3R_DRAM_A11

MCB3R_DRAM_A12

MCB3R_DRAM_BA0
MCB3R_DRAM_BA1

MCB3R_DRAM_BA2

MCB3_DRAM_CK_P
MCB3_DRAM_CK_N

MCB3R_DRAM_CKE

MCB3R_DRAM_ODT

MCB3R_DRAM_/RAS

MCB3R_DRAM_WE

MCB3_DRAM_DQ0
MCB3_DRAM_DQ1
MCB3_DRAM_DQ2
MCB3_DRAM_DQ3

MCB3_DRAM_DQ4

MCB3_DRAM_DQ6
MCB3_DRAM_DQ7

MCB3_DRAM_DQ8
MCB3_DRAM_DQ9

MCB3_DRAM_DQ10
MCB3_DRAM_DQ11

MCB3_DRAM_DQ12
MCB3_DRAM_DQ13

MCB3_DRAM_DQ14
MCB3_DRAM_DQ15

MCB3_DRAM_DQS_P
MCB3_DRAM_DQS_N

MCB3_DRAM_UDQ_P
MCB3_DRAM_UDQ_N

VREF2

VREF2

VREF2

VREF2

MCB3R_DRAM_A13

1%

R43
120R

GND

Route all single ended with 60 OHm

25V
X7R

C107
100nF

25V
X7R

C108
100nF

25V
X7R

C109
100nF

VREF2 VREF2 VREF2

GND GND GND

6.3V
X5R

C102
100µF

6.3V
X5R

C105

2.2µF
6.3V
X5R

C106

2.2µF
16V
X5R

C104
10µF

16V
X5R

C103
10µF

GND GND GND GND GND

1.5V

MCB3_DRAM_A3

MCB3_DRAM_A5
MCB3_DRAM_A6

MCB3R_DRAM_/CAS

MCB3_DRAM_DM
MCB3_DRAM_/RAS

MCB3_DRAM_UDM
MCB3_DRAM_DQ5

MCB3_DRAM_A0
MCB3_DRAM_A1

MCB3_DRAM_A2

MCB3_DRAM_A4

MCB3_DRAM_A7

MCB3_DRAM_A8
MCB3_DRAM_A9

MCB3_DRAM_A10

MCB3_DRAM_A11

MCB3_DRAM_A12

MCB3_DRAM_BA0
MCB3_DRAM_BA1

MCB3_DRAM_BA2

MCB3_DRAM_CKE

MCB3_DRAM_ODT

MCB3_DRAM_WE

5%R38A 33R

5%R38B 33R

5%R38C 33R
5%R38D 33R

5%R39A 33R
5%R39B 33R

5%R39C 33R

5%R39D 33R
5%R40A 33R

5%R40B 33R

5%R40C 33R
5%R40D 33R

5%R41A 33R
5%R41B 33R

5%R41C 33R

5%R41D 33R

5%R42A 33R
5%R42B 33R

5%R42C 33R

5%R42D 33R

/PFO

B2B_B3_L9_P
B2B_B3_L9_N

B2B_B3_L59_P
B2B_B3_L59_N
B2B_B3_L60_P
B2B_B3_L60_N

i
S60-15

MCB3_DRAM_A13

MCB3_DRAM_/CAS

MCB3_DRAM_A14

5%R75D 33R

MCB3R_DRAM_A14

5%R75B 33R

5%R75C 33R

5%R75A 33R

i MCB3
i S60-15

MCB3_DRAM_UDQ_P
MCB3_DRAM_UDQ_N

MCB3_DRAM_DQ[0..15]

MCB3_DRAM_CK_P
MCB3_DRAM_CK_N

MCB3_DRAM_DM
MCB3_DRAM_UDM

MCB3_DRAM_CKE
MCB3_DRAM_ODT

MCB3_DRAM_WE

MCB3_DRAM_A[0..15]
MCB3_DRAM_BA[0..2]

MCB3_DRAM_DQS_P
MCB3_DRAM_DQS_N

i Clear_10mil

i MatchLendht150Mil

i MatchLendht300Mil

MCB3_DRAM_RESET

TP9

Testpoint 0.8mm
VREF2

PIC10201 

PIC10202 
COC102 

PIC10301 

PIC10302 
COC103 

PIC10401 

PIC10402 
COC104 

PIC10501 

PIC10502 
COC105 PIC10601 

PIC10602 
COC106 

PIC10701 

PIC10702 

COC107 PIC10801 

PIC10802 

COC108 PIC10901 

PIC10902 

COC109 

PIR3801 PIR3808 
COR38A 

PIR3802 PIR3807 

COR38B 

PIR3803 PIR3806 

COR38C 

PIR3804 PIR3805 

COR38D 

PIR3901 PIR3908 
COR39A 

PIR3902 PIR3907 

COR39B 

PIR3903 PIR3906 

COR39C 

PIR3904 PIR3905 

COR39D 

PIR4001 PIR4008 
COR40A 

PIR4002 PIR4007 

COR40B 

PIR4003 PIR4006 

COR40C 

PIR4004 PIR4005 

COR40D 

PIR4101 PIR4108 
COR41A 

PIR4102 PIR4107 
COR41B 

PIR4103 PIR4106 

COR41C 

PIR4104 PIR4105 

COR41D 

PIR4201 PIR4208 
COR42A 

PIR4202 PIR4207 
COR42B 

PIR4203 PIR4206 

COR42C 

PIR4204 PIR4205 

COR42D 

PIR4301 

PIR4302 

COR43 

PIR7501 PIR7508 
COR75A 

PIR7502 PIR7507 

COR75B 

PIR7503 PIR7506 

COR75C 

PIR7504 PIR7505 

COR75D 

PITP901 

COTP9 

PIU50A2 

PIU50B1 

PIU50B2 

PIU50B3 

PIU50C1 

PIU50C2 

PIU50C3 

PIU50C4 

PIU50D1 

PIU50D2 

PIU50D3 

PIU50D5 

PIU50E1 

PIU50E3 

PIU50E4 

PIU50E5 

PIU50E6 

PIU50F1 

PIU50F2 

PIU50F3 

PIU50F4 

PIU50F5 

PIU50F6 

PIU50F7 

PIU50G1 

PIU50G2 

PIU50G3 

PIU50G4 

PIU50G6 

PIU50G7 

PIU50H1 

PIU50H2 

PIU50H3 

PIU50H4 

PIU50H5 

PIU50H6 

PIU50H8 

PIU50J1 

PIU50J3 

PIU50J4 

PIU50J5 

PIU50J6 

PIU50J7 

PIU50K1 

PIU50K2 

PIU50K3 

PIU50K4 

PIU50K5 

PIU50K6 

PIU50K7 

PIU50K8 

PIU50L1 

PIU50L2 

PIU50L3 

PIU50L4 

PIU50L6 

PIU50L7 

PIU50M1 

PIU50M2 

PIU50M3 

PIU50M4 

PIU50M5 

PIU50M6 

PIU50M7 

PIU50M8 

PIU50N1 

PIU50N3 

PIU50N4 

PIU50N5 

PIU50N6 

PIU50N7 

PIU50P1 

PIU50P2 

PIU50P3 

PIU50P4 

PIU50P5 

PIU50P6 

PIU50P7 

PIU50P8 

PIU50R1 

PIU50R2 

PIU50R3 

PIU50R4 

PIU50T1 

PIU50T2 

PIU50T3 

PIU50T4 

PIU50U1 

PIU50U3 

PIU50U4 

PIU50U5 

PIU50V1 

PIU50V2 

PIU50V3 

PIU50W1 

PIU50W2 

PIU50W3 

PIU50Y1 

PIU50Y2 

COU5D 

PIU50A2 
NL0PFO 

PIC10201 PIC10301 PIC10401 PIC10501 PIC10601 PIU50C2 

PIU50F4 

PIU50F6 

PIU50G2 

PIU50J5 

PIU50L2 

PIU50L7 

PIU50N5 

PIU50R2 

PIU50U5 

PIU50W2 

PIU50T3 
NLB2B0B30L90N 

PIU50T4 
NLB2B0B30L90P 

PIU50H8 NLB2B0B30L590N 
PIU50J7 

NLB2B0B30L590P 

PIU50B1 
NLB2B0B30L600N 

PIU50B2 
NLB2B0B30L600P 

PIC10202 PIC10302 PIC10402 PIC10502 PIC10602 

PIC10702 PIC10802 PIC10902 

PIR4302 

PIR7506 
NLMCB30DRAM00CAS 

PIR7505 
NLMCB30DRAM00RAS 

PIU50H3 NLMCB30DRAM0CK0N 
PIU50H4 

NLMCB30DRAM0CK0P 

PIR4207 
NLMCB30DRAM0CKE 

PIU50L4 
NLMCB30DRAM0DM 

PIU50L1 
NLMCB30DRAM0DQS0N 

PIU50L3 NLMCB30DRAM0DQS0P 

PIR3906 
NLMCB30DRAM0ODT 

PIU50C3 
NLMCB30DRAM0RESET 

PIU50M3 
NLMCB30DRAM0UDM 

PIU50T1 
NLMCB30DRAM0UDQ0N 

PIU50T2 
NLMCB30DRAM0UDQ0P 

PIR4107 
NLMCB30DRAM0WE 

PIR4301 PIU50K7 NLMCB30RZQ 

PIU50Y2 
NLMCB30ZIO 

PIR7503 PIU50K4 
NLMCB3R0DRAM00CAS 

PIR7504 PIU50K5 
NLMCB3R0DRAM00RAS 

PIR3904 PIU50H2 
NLMCB3R0DRAM0A0 

PIR4001 PIU50H1 
NLMCB3R0DRAM0A1 

PIR4002 PIU50H5 
NLMCB3R0DRAM0A2 

PIR7502 PIU50K6 
NLMCB3R0DRAM0A3 

PIR4104 PIU50F3 
NLMCB3R0DRAM0A4 

PIR3901 PIU50K3 NLMCB3R0DRAM0A5 

PIR3902 PIU50J4 
NLMCB3R0DRAM0A6 

PIR3802 PIU50H6 
NLMCB3R0DRAM0A7 

PIR4204 PIU50E3 
NLMCB3R0DRAM0A8 

PIR4103 PIU50E1 
NLMCB3R0DRAM0A9 

PIR3801 PIU50G4 
NLMCB3R0DRAM0A10 

PIR4203 PIU50C1 
NLMCB3R0DRAM0A11 

PIR4201 PIU50D1 NLMCB3R0DRAM0A12 

PIR3804 PIU50G6 
NLMCB3R0DRAM0A13 

PIR3803 PIU50F5 
NLMCB3R0DRAM0A14 

PIR4004 PIU50G3 
NLMCB3R0DRAM0BA0 

PIR4003 PIU50G1 NLMCB3R0DRAM0BA1 

PIR4101 PIU50F1 
NLMCB3R0DRAM0BA2 

PIR4202 PIU50D2 
NLMCB3R0DRAM0CKE 

PIR3903 PIU50J6 
NLMCB3R0DRAM0ODT 

PIR4102 PIU50F2 
NLMCB3R0DRAM0WE 

PIR7501 PIR7508 

PIU50C4 

PIU50D3 

PIU50D5 

PIU50E4 

PIU50E5 

PIU50E6 

PIU50F7 

PIU50G7 

PIU50L6 

PIU50M5 

PIU50M6 

PIU50M7 

PIU50M8 

PIU50N4 

PIU50N6 

PIU50N7 

PIU50P3 

PIU50P4 

PIU50P5 

PIU50P6 

PIU50P7 

PIU50P8 

PIU50R4 

PIU50U4 

PIU50V3 

PIU50W1 
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CHANGES REV02 to REV03
----------------------------------
1) added NetTie (board revision 03)
2) optimized placement and routing pwr DCDC
3) added tespoints
4) changed OSC U9 (AN25008, SiT8008AI-73-XXS-25.000000E)
5) update Razorbeam Connectors, full update lib
6) added serial number (tracebility pad)
7) added thermal vias to mounting holes
8) changed SPI flash (AN26012,W25Q128FVEIG 3V 128MBit Serial Flash) 
9) changed DDR3 (AN27202, AN27039)
10) U13 (DS2432P+) is not populated
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