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DATEREV. DESCRIPTION
C.1

APPROVED
Changed 125MHz oscillator to Micrel part 2016-02-13 J Johnson
(LVDS version and package)

1
6C.1

2014-09-11
SIZE SCH P/N. REV. SHEET

OFB

PROJECT
Robust Ethernet FMC

OP041-01-SCH

DRAWN
J Johnson

SHEET

Robust Ethernet FMCTITLE

Top level
CONFIG.

Standard
DATE

E0_RX_CLK
E0_RX_CTRL
E0_RXD0
E0_RXD1
E0_RXD2
E0_RXD3
E0_TXD0
E0_TXD1
E0_TXD2
E0_TXD3
E0_TX_CLK
E0_TX_CTRL
E0_MDIO
E0_MDC

E1_RX_CLK
E1_RX_CTRL
E1_RXD0
E1_RXD1
E1_RXD2
E1_RXD3
E1_TXD0
E1_TXD1
E1_TXD2
E1_TXD3
E1_TX_CLK
E1_TX_CTRL
E1_MDIO
E1_MDC

E0_RESET_N

E1_RESET_N

E2_RX_CLK
E2_RX_CTRL
E2_RXD0
E2_RXD1
E2_RXD2
E2_RXD3
E2_TXD0
E2_TXD1
E2_TXD2
E2_TXD3
E2_TX_CLK
E2_TX_CTRL
E2_MDIO
E2_MDC

E2_RESET_N

E3_RX_CLK
E3_RX_CTRL
E3_RXD0
E3_RXD1
E3_RXD2
E3_RXD3
E3_TXD0
E3_TXD1
E3_TXD2
E3_TXD3
E3_TX_CLK
E3_TX_CTRL
E3_MDIO
E3_MDC

E3_RESET_N

U_FMCConnector
FMCConnector.SchDoc

E0_RX_CLK
E0_RX_CTRL

E0_RXD0
E0_RXD1
E0_RXD2
E0_RXD3
E0_TXD0
E0_TXD1
E0_TXD2
E0_TXD3

E0_TX_CLK
E0_TX_CTRL

E0_MDIO
E0_MDC

E0_RESET_N

U_EthernetPHY0
EthernetPHY0.SchDoc

E1_RX_CLK
E1_RX_CTRL

E1_RXD0
E1_RXD1
E1_RXD2
E1_RXD3
E1_TXD0
E1_TXD1
E1_TXD2
E1_TXD3

E1_TX_CLK
E1_TX_CTRL

E1_MDIO
E1_MDC

E1_RESET_N

U_EthernetPHY1
EthernetPHY1.SchDoc

Plated Hole, M2.5

1

H3
Plated Hole, M2.5

1

H9

GND

Standoff, Hex, 10mm, M2.5

S2

Standoff, Hex, 10mm, M2.5

S1

Fiducial

F1

Fiducial

F2

Fiducial

F3

E2_RX_CLK
E2_RX_CTRL

E2_RXD0
E2_RXD1
E2_RXD2
E2_RXD3
E2_TXD0
E2_TXD1
E2_TXD2
E2_TXD3

E2_TX_CLK
E2_TX_CTRL

E2_MDIO
E2_MDC

E2_RESET_N

U_EthernetPHY2
EthernetPHY2.SchDoc

E3_RX_CLK
E3_RX_CTRL

E3_RXD0
E3_RXD1
E3_RXD2
E3_RXD3
E3_TXD0
E3_TXD1
E3_TXD2
E3_TXD3

E3_TX_CLK
E3_TX_CTRL

E3_MDIO
E3_MDC

E3_RESET_N

U_EthernetPHY3
EthernetPHY3.SchDoc

GND

Standoff, Hex, 10mm, M2.5

S3

Standoff, Hex, 10mm, M2.5

S4

1000pF
10%
2kV

C112

1000pF
10%
2kV

C113PIC11201

PIC11202

COC112 PIC11301

PIC11302

COC113

COF1 COF2 COF3

PIH301

COH3

PIH901

COH9

COS1

COS2

COS3

COS4

PIC11202 PIC11302

PIC11201

PIH301
PIC11301

PIH901
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DATEREV. DESCRIPTION
C.1

APPROVED
Changed 125MHz oscillator to Micrel part 2016-02-13 J Johnson
(LVDS version and package)

2
6C.1

2014-09-11
SIZE SCH P/N. REV. SHEET

OFB

PROJECT
Robust Ethernet FMC

OP041-01-SCH

DRAWN
J Johnson

SHEET

Robust Ethernet FMCTITLE

FMC Connector
CONFIG.

Standard
DATE

GNDGNDGNDGND

DP0_C2M_P
DP0_C2M_N

DP0_M2C_N
DP0_M2C_P

3V3
3V3

12V0

VADJ
VADJ

i
PWR

i PWR

i
PWR

1/10W
1%
220R

R25

GND

M24128-DRDW3TP/K

A12 A01

A23

VSS4

VCC 8

/WC 7

SDA 5SCL 6

U7 0.1uF
10%
25V

C53

GND

3V3

GA1
GA0

GND

GA0
GA1

1/10W
1%
220R

R24

GND

PG

TDI-TDO

I2C_SCL
I2C_SDA

1/16W
1%
4k99

R26
1/16W
1%
4k99

R27

3V3

I2C_SCL
I2C_SDA

GND

i GND

TP5

TP6 TP7

TP12 TP13

45970-4305

GND C1

DP0_C2M_P C2

DP0_C2M_N C3

GND C4

GND C5

DP0_M2C_P C6

DP0_M2C_N C7

GND C8

GND C9

LA06_P C10

LA06_N C11

GND C12

GND C13

LA10_P C14

LA10_N C15

GND C16

GND C17

LA14_P C18

LA14_N C19

GND C20

GND C21

LA18_P_CC C22

LA18_N_CC C23

GND C24

GND C25

LA27_P C26

LA27_N C27

GND C28

GND C29

SCL C30

SDA C31

GND C32

GND C33

GA0 C34

12P0V_1 C35

GND C36

12P0V_2 C37

GND C38

3P3V_1 C39

GND C40

J1A

45970-4305

PG_C2M D1

GND D2

GND D3

GBTCLK0_M2C_P D4

GBTCLK0_M2C_N D5

GND D6

GND D7

LA01_P_CC D8

LA01_N_CC D9

GND D10

LA05_P D11

LA05_N D12

GND D13

LA09_P D14

LA09_N D15

GND D16

LA13_P D17

LA13_N D18

GND D19

LA17_P_CC D20

LA17_N_CC D21

GND D22

LA23_P D23

LA23_N D24

GND D25

LA26_P D26

LA26_N D27

GND D28

TCK D29

TDI D30

TDO D31

3P3VAUX D32

TMS D33

TRST_L D34

GA1 D35

3P3V_2 D36

GND D37

3P3V_3 D38

GND D39

3P3V_4 D40

J1B

45970-4305

GND G1

CLK1_M2C_P G2

CLK1_M2C_N G3

GND G4

GND G5

LA00_P_CC G6

LA00_N_CC G7

GND G8

LA03_P G9

LA03_N G10

GND G11

LA08_P G12

LA08_N G13

GND G14

LA12_P G15

LA12_N G16

GND G17

LA16_P G18

LA16_N G19

GND G20

LA20_P G21

LA20_N G22

GND G23

LA22_P G24

LA22_N G25

GND G26

LA25_P G27

LA25_N G28

GND G29

LA29_P G30

LA29_N G31

GND G32

LA31_P G33

LA31_N G34

GND G35

LA33_P G36

LA33_N G37

GND G38

VADJ_3 G39

GND G40

J1C

45970-4305

VREF_A_M2C H1

PRSNT_M2C_L H2

GND H3

CLK0_M2C_P H4

CLK0_M2C_N H5

GND H6

LA02_P H7

LA02_N H8

GND H9

LA04_P H10

LA04_N H11

GND H12

LA07_P H13

LA07_N H14

GND H15

LA11_P H16

LA11_N H17

GND H18

LA15_P H19

LA15_N H20

GND H21

LA19_P H22

LA19_N H23

GND H24

LA21_P H25

LA21_N H26

GND H27

LA24_P H28

LA24_N H29

GND H30

LA28_P H31

LA28_N H32

GND H33

LA30_P H34

LA30_N H35

GND H36

LA32_P H37

LA32_N H38

GND H39

VADJ_4 H40

J1D

E0_RX_CLK
E0_RX_CTRL E0_RXD0

E0_RXD1
E0_RXD2
E0_RXD3 E0_TXD0

E0_TXD1
E0_TXD2 E0_TXD3

E0_TX_CLK

E0_TX_CTRL

E0_MDIO E0_MDC

E1_RX_CLK
E1_RX_CTRL

E1_RXD0

E1_RXD1
E1_RXD2 E1_RXD3

E1_TXD0 E1_TXD1

E1_TXD2
E1_TXD3

E1_TX_CLK

E1_TX_CTRLE1_MDIO
E1_MDC

E0_RESET_N

E1_RESET_NE2_RX_CLK
E2_RX_CTRL
E2_RXD0 E2_RXD1

E2_RXD2
E2_RXD3

E2_TXD0
E2_TXD1
E2_TXD2

E2_TXD3
E2_TX_CLK

E2_TX_CTRL
E2_MDIO E2_MDC

E2_RESET_N

E3_RX_CLK
E3_RX_CTRL

E3_RXD0E3_RXD1
E3_RXD2E3_RXD3

E3_TXD0 E3_TXD1

E3_TXD2
E3_TXD3

E3_TX_CLK

E3_TX_CTRL

E3_MDIO

E3_MDC

E3_RESET_N

DSC1123CI2-125.0000

125MHz

EN1

NC2

GND3 CLK_P 4CLK_N 5

VDD 6
Y5

3V3

0.1uF
10%
25V

C94

GND

REF_CLK_P
REF_CLK_N

REF_CLK_P
REF_CLK_N

i
LVDS

GND

CLK_EN

REF_CLK_OE
REF_CLK_FSEL

APT1608SGC

1 2

G

D2

APT1608SGC

1
2

GD1

FDV303N
1

2
3

Q1

3V3

REF_CLK_OE

GND

FDV303N
1

2
3

Q3

GND

FDV303N
1

2
3

Q2

1/16W
1%
4k99

R42

3V3

CLK_EN#

1/16W
1%
4k99

R43

VADJ

According to the VITA 
57.1 standard:
GA0 goes to A1, GA1 
goes to A0

PIC5301 PIC5302

COC53

PIC9401 PIC9402

COC94

PID101

PID102

COD1

PID201 PID202

COD2

PIJ10C1

PIJ10C2

PIJ10C3

PIJ10C4

PIJ10C5

PIJ10C6

PIJ10C7

PIJ10C8

PIJ10C9

PIJ10C10

PIJ10C11

PIJ10C12

PIJ10C13

PIJ10C14

PIJ10C15

PIJ10C16

PIJ10C17

PIJ10C18

PIJ10C19

PIJ10C20

PIJ10C21

PIJ10C22

PIJ10C23

PIJ10C24

PIJ10C25

PIJ10C26

PIJ10C27

PIJ10C28

PIJ10C29

PIJ10C30

PIJ10C31

PIJ10C32

PIJ10C33

PIJ10C34

PIJ10C35

PIJ10C36

PIJ10C37

PIJ10C38

PIJ10C39

PIJ10C40

COJ1A

PIJ10D1

PIJ10D2

PIJ10D3

PIJ10D4

PIJ10D5

PIJ10D6

PIJ10D7

PIJ10D8

PIJ10D9

PIJ10D10

PIJ10D11

PIJ10D12

PIJ10D13

PIJ10D14

PIJ10D15

PIJ10D16

PIJ10D17

PIJ10D18

PIJ10D19

PIJ10D20

PIJ10D21

PIJ10D22

PIJ10D23

PIJ10D24

PIJ10D25

PIJ10D26

PIJ10D27

PIJ10D28

PIJ10D29

PIJ10D30

PIJ10D31

PIJ10D32

PIJ10D33

PIJ10D34

PIJ10D35

PIJ10D36

PIJ10D37

PIJ10D38

PIJ10D39

PIJ10D40

COJ1B

PIJ10G1

PIJ10G2

PIJ10G3

PIJ10G4

PIJ10G5

PIJ10G6

PIJ10G7

PIJ10G8

PIJ10G9

PIJ10G10

PIJ10G11

PIJ10G12

PIJ10G13

PIJ10G14

PIJ10G15

PIJ10G16

PIJ10G17

PIJ10G18

PIJ10G19

PIJ10G20

PIJ10G21

PIJ10G22

PIJ10G23

PIJ10G24

PIJ10G25

PIJ10G26

PIJ10G27

PIJ10G28

PIJ10G29

PIJ10G30

PIJ10G31

PIJ10G32

PIJ10G33

PIJ10G34

PIJ10G35

PIJ10G36

PIJ10G37

PIJ10G38

PIJ10G39

PIJ10G40

COJ1C

PIJ10H1

PIJ10H2

PIJ10H3

PIJ10H4

PIJ10H5

PIJ10H6

PIJ10H7

PIJ10H8

PIJ10H9

PIJ10H10

PIJ10H11

PIJ10H12

PIJ10H13

PIJ10H14

PIJ10H15

PIJ10H16

PIJ10H17

PIJ10H18

PIJ10H19

PIJ10H20

PIJ10H21

PIJ10H22

PIJ10H23

PIJ10H24

PIJ10H25

PIJ10H26

PIJ10H27

PIJ10H28

PIJ10H29

PIJ10H30

PIJ10H31

PIJ10H32

PIJ10H33

PIJ10H34

PIJ10H35

PIJ10H36

PIJ10H37

PIJ10H38

PIJ10H39

PIJ10H40

COJ1D
PIQ101

PIQ102

PIQ103
COQ1

PIQ201

PIQ202

PIQ203
COQ2

PIQ301

PIQ302

PIQ303
COQ3

PIR2401 PIR2402
COR24

PIR2501 PIR2502
COR25

PIR2601

PIR2602 COR26

PIR2701

PIR2702 COR27

PIR4201

PIR4202

COR42

PIR4301

PIR4302

COR43

PITP501

COTP5

PITP601

COTP6

PITP701

COTP7

PITP1201

COTP12

PITP1301

COTP13

PIU701

PIU702

PIU703

PIU704 PIU705

PIU706

PIU707

PIU708

COU7

PIY501

PIY502

PIY503 PIY504

PIY505

PIY506

COY5

PIC5301

PIC9401

PIJ10C39

PIJ10D36

PIJ10D38

PIJ10D40

PIR2401

PIR2502

PIR2602 PIR2702

PIR4201

PITP601

PIU708

PIY506

PIJ10C35

PIJ10C37 PITP501

PIQ303 PIY501
NLCLK0EN

PIQ203

PIQ301

PIR4202

NLCLK0EN#

PIJ10C3
NLDP00C2M0N

PIJ10C2
NLDP00C2M0P

PIJ10C7
NLDP00M2C0NPIJ10C6
NLDP00M2C0P

PIJ10D11 POE00MDCPIJ10C11 POE00MDIO
PIJ10D12 POE00RESET0N

PIJ10G6 POE00RX0CLK
PIJ10G7 POE00RX0CTRL PIJ10H7 POE00RXD0

PIJ10H8 POE00RXD1
PIJ10G9 POE00RXD2
PIJ10G10 POE00RXD3

PIJ10H11 POE00TX0CLK

PIJ10H14 POE00TX0CTRL

PIJ10H10 POE00TXD0

PIJ10G12 POE00TXD1
PIJ10G13 POE00TXD2 PIJ10H13 POE00TXD3

PIJ10D18 POE10MDC
PIJ10C19 POE10MDIO

PIJ10H20 POE10RESET0N

PIJ10D8 POE10RX0CLK
PIJ10D9 POE10RX0CTRL

PIJ10C10 POE10RXD0

PIJ10D14 POE10RXD1
PIJ10C15 POE10RXD2 PIJ10D15 POE10RXD3

PIJ10H17 POE10TX0CLK

PIJ10H19 POE10TX0CTRL

PIJ10G16 POE10TXD0 PIJ10H16 POE10TXD1

PIJ10G18 POE10TXD2
PIJ10G19 POE10TXD3

PIJ10H28 POE20MDCPIJ10G28 POE20MDIO
PIJ10H29 POE20RESET0N

PIJ10D20 POE20RX0CLK
PIJ10G21 POE20RX0CTRL
PIJ10G22 POE20RXD0 PIJ10H22 POE20RXD1

PIJ10D23 POE20RXD2
PIJ10D24 POE20RXD3

PIJ10H25 POE20TX0CLK

PIJ10G27 POE20TX0CTRL

PIJ10H23 POE20TXD0
PIJ10G24 POE20TXD1
PIJ10G25 POE20TXD2

PIJ10H26 POE20TXD3

PIJ10H35 POE30MDC

PIJ10H37 POE30MDIO
PIJ10H38 POE30RESET0N

PIJ10C22 POE30RX0CLK
PIJ10C23 POE30RX0CTRL

PIJ10D26 POE30RXD0PIJ10C26 POE30RXD1
PIJ10D27 POE30RXD2PIJ10C27 POE30RXD3

PIJ10H32 POE30TX0CLK

PIJ10H34 POE30TX0CTRL

PIJ10G31 POE30TXD0 PIJ10H31 POE30TXD1

PIJ10G33 POE30TXD2
PIJ10G34 POE30TXD3PIJ10C34

PIU702

NLGA0

PIJ10D35

PIU701

NLGA1

PIC5302

PIC9402

PID202

PIJ10C1

PIJ10C4

PIJ10C5

PIJ10C8

PIJ10C9

PIJ10C12

PIJ10C13

PIJ10C16

PIJ10C17

PIJ10C20

PIJ10C21

PIJ10C24

PIJ10C25

PIJ10C28

PIJ10C29

PIJ10C32

PIJ10C33

PIJ10C36

PIJ10C38

PIJ10C40

PIJ10D2

PIJ10D3

PIJ10D6

PIJ10D7

PIJ10D10

PIJ10D13

PIJ10D16

PIJ10D19

PIJ10D22

PIJ10D25

PIJ10D28

PIJ10D37

PIJ10D39

PIJ10G1

PIJ10G4

PIJ10G5

PIJ10G8

PIJ10G11

PIJ10G14

PIJ10G17

PIJ10G20

PIJ10G23

PIJ10G26

PIJ10G29

PIJ10G32

PIJ10G35

PIJ10G38

PIJ10G40

PIJ10H2

PIJ10H3

PIJ10H6

PIJ10H9

PIJ10H12

PIJ10H15

PIJ10H18

PIJ10H21

PIJ10H24

PIJ10H27

PIJ10H30

PIJ10H33

PIJ10H36

PIJ10H39

PIQ102

PIQ202 PIQ302

PIU703

PIU704

PIU707

PIY503

PIJ10C30

PIR2601

PITP1201

PIU706

NLI2C0SCL

PIJ10C31

PIR2701

PITP1301
PIU705

NLI2C0SDA

PID101
PIR2501

PID102

PIQ103

PID201PIR2402

PIJ10C14

PIJ10D4

PIJ10D5

PIJ10D21

PIJ10D29

PIJ10D32

PIJ10D33

PIJ10D34

PIJ10G2

PIJ10G3

PIJ10G15

PIJ10G30

PIJ10G36

PIJ10G37

PIJ10H1

PIY502

PIJ10D1

PIQ101
NLPG

PIJ10C18
NLREF0CLK0FSEL

PIJ10H5

PIY505
NLREF0CLK0N

PIJ10D17

PIQ201

PIR4302

NLREF0CLK0OE

PIJ10H4

PIY504
NLREF0CLK0P

PIJ10D30

PIJ10D31

NLTDI0TDO

PIJ10G39

PIJ10H40

PIR4301

PITP701

POE00MDCPOE00MDIO
POE00RESET0N

POE00RX0CLK
POE00RX0CTRL POE00RXD0

POE00RXD1
POE00RXD2
POE00RXD3

POE00TX0CLK

POE00TX0CTRL

POE00TXD0

POE00TXD1
POE00TXD2 POE00TXD3

POE10MDC
POE10MDIO

POE10RESET0N

POE10RX0CLK
POE10RX0CTRL

POE10RXD0

POE10RXD1
POE10RXD2 POE10RXD3

POE10TX0CLK

POE10TX0CTRL

POE10TXD0 POE10TXD1

POE10TXD2
POE10TXD3

POE20MDCPOE20MDIO
POE20RESET0N

POE20RX0CLK
POE20RX0CTRL
POE20RXD0 POE20RXD1

POE20RXD2
POE20RXD3

POE20TX0CLK

POE20TX0CTRL

POE20TXD0
POE20TXD1
POE20TXD2

POE20TXD3

POE30MDC

POE30MDIO
POE30RESET0N

POE30RX0CLK
POE30RX0CTRL

POE30RXD0POE30RXD1
POE30RXD2POE30RXD3

POE30TX0CLK

POE30TX0CTRL

POE30TXD0 POE30TXD1

POE30TXD2
POE30TXD3



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

DATEREV. DESCRIPTION
C.1

APPROVED
Changed 125MHz oscillator to Micrel part 2016-02-13 J Johnson
(LVDS version and package)

3
6C.1

2014-09-11
SIZE SCH P/N. REV. SHEET

OFB

PROJECT
Robust Ethernet FMC

OP041-01-SCH

DRAWN
J Johnson

SHEET

Robust Ethernet FMCTITLE

Ethernet PHY 0
CONFIG.

Standard
DATE

GND

E0_TRD1_P
E0_TRD1_N

E0_TRD2_N
E0_TRD2_P

E0_TRD3_P
E0_TRD3_N

E0_TRD4_N
E0_TRD4_P

E0_RX_CLK
E0_RX_CTRL

E0_RXD0
E0_RXD1
E0_RXD2
E0_RXD3

E0_TX_CLK
E0_TX_CTRL

E0_TXD0
E0_TXD1
E0_TXD2
E0_TXD3

E0_MDIO
E0_MDC

30PPM
25MHz

Y1

18pF
5%
50V

C23

18pF
5%
50V

C22

GND

1/16W
1%
4k99

R1

1/16W
1%
4k99

R3

GND
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1/4W
5%
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R21
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C95

GND

VADJ
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2

3 50
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6 45
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G
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2
3
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5
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7
8
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50V
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0.1uF
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C20
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R23
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49

SH
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50
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Placement note:
Capacitor must be 
placed as close as 
possible to device.

CONFIG pin wired for 
PHYAD[0] = 0 and 
VDDO_LEVEL = 2.5V

VDDO (VADJ) supplies MDC, MDIO, RESET_N, 
LED[2:0], CONFIG, CLK125 and RGMII pins, 
therefore no voltage conversion required to the FMC 
connector.

The standard configuration is for a VADJ voltage of 
2.5V. For a VADJ of 3.3V or 1.8V, hardware 
modifications are required.

For VDDO (VADJ) of 3.3V, the CONFIG pin should 
be tied to GND and the 0R resistor removed. The 
88E1510 device will support a VDDO (VADJ) of 
3.3V or 2.5V, however be aware that the Xilinx 
Series 7 devices only support 2.5V or 1.8V RGMII.

For VDDO (VADJ) of 1.8V, the 88E1518 device 
should be used.

PHY current consumption:

1.8V supply: 63mA
3.3V supply: 50mA
1.0V supply: 72mA
2.5V supply: 36mA

PHY power dissipated:

3.3V x (63+50+72mA) = 610.5mW
2.5V x 36mA = 90mW

Total = 700.5mW

Routing note:
P/N traces must be 
matched to 30mils

Routing note:
Each RGMII TX and RX 
signal group must be 
length matched to 100mils
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DATEREV. DESCRIPTION
C.1

APPROVED
Changed 125MHz oscillator to Micrel part 2016-02-13 J Johnson
(LVDS version and package)
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6C.1

2014-09-11
SIZE SCH P/N. REV. SHEET

OFB

PROJECT
Robust Ethernet FMC

OP041-01-SCH

DRAWN
J Johnson

SHEET

Robust Ethernet FMCTITLE

Ethernet PHY 1
CONFIG.
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iRGMII1_TX
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J2B

0.1uF
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0.1uF
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50V

C43

0.1uF
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50V
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0.1uF
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50V
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GND
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R31

1/10W
1%
75R0

R32

1/10W
1%
75R0

R33

E1_MX1_P

E1_MX1_N

E1_MX2_N

E1_MX3_N

E1_MX4_N

E1_MX4_P
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CHASSIS
1000pF
10%
2kV

C103
1000pF
10%
2kV

C104
1000pF
10%
2kV

C105

3V3

3V3

Placement note:
Capacitor must be 
placed as close as 
possible to device.

CONFIG pin wired for 
PHYAD[0] = 0 and 
VDDO_LEVEL = 2.5V

VDDO (VADJ) supplies MDC, MDIO, RESET_N, 
LED[2:0], CONFIG, CLK125 and RGMII pins, 
therefore no voltage conversion required to the FMC 
connector.

The standard configuration is for a VADJ voltage of 
2.5V. For a VADJ of 3.3V or 1.8V, hardware 
modifications are required.

For VDDO (VADJ) of 3.3V, the CONFIG pin should 
be tied to GND and the 0R resistor removed. The 
88E1510 device will support a VDDO (VADJ) of 
3.3V or 2.5V, however be aware that the Xilinx 
Series 7 devices only support 2.5V or 1.8V RGMII.

For VDDO (VADJ) of 1.8V, the 88E1518 device 
should be used.

PHY current consumption:

1.8V supply: 63mA
3.3V supply: 50mA
1.0V supply: 72mA
2.5V supply: 36mA

PHY power dissipated:

3.3V x (63+50+72mA) = 610.5mW
2.5V x 36mA = 90mW

Total = 700.5mW

Routing note:
P/N traces must be 
matched to 30mils

Routing note:
Each RGMII TX and RX 
signal group must be 
length matched to 100mils
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NLE10RXD1POE10RXD1
PIU2041

NLE10RXD2POE10RXD2
PIU2042

NLE10RXD3POE10RXD3

PIU2023

PIU5016

NLE10TRD10N
PIU2024

PIU5014

NLE10TRD10P

PIU2019

PIU5019

NLE10TRD20NPIU2020

PIU5017

NLE10TRD20P

PIU2017

PIU5022

NLE10TRD30N
PIU2018

PIU5020

NLE10TRD30P

PIU2013

PIU5025

NLE10TRD40N
PIU2014

PIU5023

NLE10TRD40PPIU2047
NLE10TX0CLK

POE10TX0CLK
PIU202

NLE10TX0CTRLPOE10TX0CTRL

PIU2044
NLE10TXD0POE10TXD0

PIU2045
NLE10TXD1

POE10TXD1
PIU2048

NLE10TXD2
POE10TXD2

PIU201
NLE10TXD3POE10TXD3

PIC2402 PIC2502 PIC2602 PIC2702 PIC2802 PIC2902 PIC3002 PIC3102 PIC3202

PIC3302 PIC3402 PIC3502

PIC3602 PIC3702 PIC3802 PIC3902
PIC4202

PIC4302

PIC4502 PIC4602

PIC6402

PIC6502

PIR801
PIU2049

PIY202 PIY204

PIC4101

PIR3001

PIC4201 PIU5015

PIC4301 PIU5018

PIC4401

PIU2032

PIC4402

PIU2035

PIC4501

PIU2028

PIY201
PIC4601

PIU2029

PIY203

PIC6401 PIU5021

PIC6501 PIU5024

PIC10301

PIR3101

PIC10401

PIR3201

PIC10501

PIR3301

PIR701PIU2011

PIR3002

PIU5036

PIR3102

PIU5033

PIR3202

PIU5030

PIR3302

PIU5027

PIU206

PIU208

PIU2026

PIU2027

PIC3601 PIC3701 PIC3801 PIC3901

PIR601

PIU207

PIU2043

PIU2046

POE10MDC
POE10MDIO

POE10RESET0N

POE10RX0CLK
POE10RX0CTRL

POE10RXD0
POE10RXD1
POE10RXD2
POE10RXD3

POE10TX0CLK
POE10TX0CTRL

POE10TXD0
POE10TXD1
POE10TXD2
POE10TXD3
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DATEREV. DESCRIPTION
C.1

APPROVED
Changed 125MHz oscillator to Micrel part 2016-02-13 J Johnson
(LVDS version and package)

5
6C.1

2014-09-11
SIZE SCH P/N. REV. SHEET

OFB

PROJECT
Robust Ethernet FMC

OP041-01-SCH

DRAWN
J Johnson

SHEET

Robust Ethernet FMCTITLE

Ethernet PHY 2
CONFIG.

Standard
DATE

GND

E2_TRD1_P
E2_TRD1_N

E2_TRD2_N
E2_TRD2_P

E2_TRD3_P
E2_TRD3_N

E2_TRD4_N
E2_TRD4_P

E2_RX_CLK
E2_RX_CTRL

E2_RXD0
E2_RXD1
E2_RXD2
E2_RXD3

E2_TX_CLK
E2_TX_CTRL

E2_TXD0
E2_TXD1
E2_TXD2
E2_TXD3

E2_MDIO
E2_MDC

30PPM
25MHz

Y3

18pF
5%
50V

C70

18pF
5%
50V

C69

GND

1/16W
1%
4k99

R11

1/16W
1%
4k99

R13

GND

E2_RSET

0.1uF
10%
25V

C47

0.1uF
10%
25V

C48

0.1uF
10%
25V

C60

0.1uF
10%
25V

C61

0.1uF
10%
25V

C62

GND

GND

1V0_E2

VADJ

0.22uF
10%
16V

C68

E2_RX_CLK
E2_RX_CTRL

E2_RXD0
E2_RXD1
E2_RXD2
E2_RXD3

E2_TXD0
E2_TXD1
E2_TXD2
E2_TXD3

E2_TX_CLK
E2_TX_CTRL

E2_MDIO
E2_MDC

1/16W
1%
0R0

R12

3V3

0.1uF
10%
50V

C52

0.1uF
10%
50V

C54

0.1uF
10%
25V

C55

GND

1V8_E2

10uF
10%
10V

C56

10uF
10%
10V

C50

10uF
10%
10V

C49

10uF
10%
10V

C63

0.1uF
10%
50V

C51

GND

0.1uF
10%
50V

C57

0.1uF
10%
50V

C58

10uF
10%
10V

C59

3V3

GND

i
PWR

i
PWR

1/16W
1%
240R

R15

1/16W
1%
240R

R14

E2_LED0
E2_LED1

E2_LED_LEFT

E2_LED_RIGHT

E2_RESET_N

E2_RESET_N

88E1510-A0-NNB2C000

TXD31

TX_CTRL2

DVDD3

MDC4 MDIO5

CLK1256

VDDO7

LED2/INT_N 8LED1 9LED0 10

CONFIG 11

RESET_N12

MDIN3 13MDIP3 14

AVDD18 15

AVDD33 16

MDIN2 17MDIP2 18

MDIN1 19MDIP1 20

AVDD33 21

AVDD18 22

MDIN0 23MDIP0 24

RSET25

HSDACN 26HSDACP 27

XTAL_OUT 28XTAL_IN 29

AVDDC18 30

R
EG

_I
N

31

REGCAP132

AVDD18_OUT 33DVDD_OUT34

REGCAP235

DVDD36

RX_CTRL37

RXD038

RXD139

RX_CLK40

RXD241

RXD342

VDDO43

TXD044

TXD145

VDDO46

TX_CLK47

TXD248

V
SS

 (P
A

D
)

49

U3

i
DIFF_100

iLVCMOS_2V5

iRGMII2_RX

iRGMII2_TX

iLVCMOS_2V5

iLVCMOS_2V5VADJ

HX5020

1

2

3 50

48

49

4

5

6 45

47

46

7

8

9 44

42

43

10

11

12 39

41

40

U6A

G

G

3536

3334

25
26
27
28
29
30
31
32

J2C

0.1uF
10%
50V

C67

0.1uF
10%
50V

C87

0.1uF
10%
50V

C88

0.1uF
10%
50V

C89

GND

1000pF
10%
2kV

C66

1/10W
1%
75R0

R34

1/10W
1%
75R0

R35

1/10W
1%
75R0

R36

1/10W
1%
75R0

R37

E2_MX1_P

E2_MX1_N

E2_MX2_N

E2_MX3_N

E2_MX4_N

E2_MX4_P

E2_MX3_P

E2_MX2_P

i
DIFF_100

CHASSIS
1000pF
10%
2kV

C106
1000pF
10%
2kV

C107
1000pF
10%
2kV

C108

3V3

3V3

Placement note:
Capacitor must be 
placed as close as 
possible to device.

CONFIG pin wired for 
PHYAD[0] = 0 and 
VDDO_LEVEL = 2.5V

VDDO (VADJ) supplies MDC, MDIO, RESET_N, 
LED[2:0], CONFIG, CLK125 and RGMII pins, 
therefore no voltage conversion required to the FMC 
connector.

The standard configuration is for a VADJ voltage of 
2.5V. For a VADJ of 3.3V or 1.8V, hardware 
modifications are required.

For VDDO (VADJ) of 3.3V, the CONFIG pin should 
be tied to GND and the 0R resistor removed. The 
88E1510 device will support a VDDO (VADJ) of 
3.3V or 2.5V, however be aware that the Xilinx 
Series 7 devices only support 2.5V or 1.8V RGMII.

For VDDO (VADJ) of 1.8V, the 88E1518 device 
should be used.

PHY current consumption:

1.8V supply: 63mA
3.3V supply: 50mA
1.0V supply: 72mA
2.5V supply: 36mA

PHY power dissipated:

3.3V x (63+50+72mA) = 610.5mW
2.5V x 36mA = 90mW

Total = 700.5mW

Routing note:
P/N traces must be 
matched to 30mils

Routing note:
Each RGMII TX and RX 
signal group must be 
length matched to 100mils

PIC4701

PIC4702

COC47 PIC4801

PIC4802

COC48 PIC4901

PIC4902

COC49 PIC5001

PIC5002

COC50 PIC5101

PIC5102

COC51 PIC5201

PIC5202

COC52 PIC5401

PIC5402

COC54 PIC5501

PIC5502

COC55 PIC5601

PIC5602

COC56

PIC5701

PIC5702

COC57 PIC5801

PIC5802

COC58 PIC5901

PIC5902

COC59

PIC6001

PIC6002

COC60 PIC6101

PIC6102

COC61 PIC6201

PIC6202

COC62 PIC6301

PIC6302

COC63

PIC6601

PIC6602 COC66

PIC6701PIC6702

COC67

PIC6801

PIC6802

COC68

PIC6901

PIC6902

COC69 PIC7001

PIC7002

COC70

PIC8701PIC8702

COC87

PIC8801PIC8802

COC88

PIC8901PIC8902

COC89

PIC10601

PIC10602 COC106

PIC10701

PIC10702 COC107

PIC10801

PIC10802 COC108

PIJ2025

PIJ2026

PIJ2027

PIJ2028

PIJ2029

PIJ2030

PIJ2031

PIJ2032

PIJ2033PIJ2034

PIJ2035PIJ2036

COJ2C

PIR1101

PIR1102

COR11

PIR1201 PIR1202

COR12

PIR1301

PIR1302COR13

PIR1401 PIR1402
COR14

PIR1501 PIR1502
COR15

PIR3401

PIR3402

COR34 PIR3501

PIR3502

COR35 PIR3601

PIR3602

COR36 PIR3701

PIR3702

COR37

PIU301

PIU302

PIU303

PIU304

PIU305

PIU306

PIU307

PIU308

PIU309

PIU3010

PIU3011

PIU3012

PIU3013

PIU3014

PIU3015

PIU3016

PIU3017

PIU3018

PIU3019

PIU3020

PIU3021

PIU3022

PIU3023

PIU3024

PIU3025

PIU3026

PIU3027

PIU3028

PIU3029

PIU3030

PIU3031

PIU3032

PIU3033PIU3034

PIU3035

PIU3036

PIU3037

PIU3038

PIU3039

PIU3040

PIU3041

PIU3042

PIU3043

PIU3044

PIU3045

PIU3046

PIU3047

PIU3048

PIU3049

COU3

PIU601

PIU602

PIU603

PIU604

PIU605

PIU606

PIU607

PIU608

PIU609

PIU6010

PIU6011

PIU6012 PIU6039

PIU6040

PIU6041

PIU6042

PIU6043

PIU6044

PIU6045

PIU6046

PIU6047

PIU6048

PIU6049

PIU6050

COU6A

PIY301

PIY302

PIY303

PIY304

COY3

PIC4701 PIC4801 PIC4901

PIU303

PIU3034

PIU3036

PIC5201 PIC5401 PIC5501 PIC5601

PIU3015

PIU3022

PIU3030

PIU3033

PIC5001 PIC5101

PIC5701 PIC5801 PIC5901

PIJ2034

PIJ2036

PIU3016

PIU3021

PIU3031

PIC6602 PIC10602 PIC10702 PIC10802

PIR1401

PIU3010
NLE20LED0

PIR1202

PIR1501

PIU309
NLE20LED1

PIJ2035

PIR1502
NLE20LED0LEFT

PIJ2033

PIR1402
NLE20LED0RIGHT

PIU304
NLE20MDC

POE20MDC

PIR1102

PIU305
NLE20MDIO

POE20MDIO

PIJ2026

PIU6050
NLE20MX10N

PIJ2025

PIU6048
NLE20MX10P

PIJ2030

PIU6045
NLE20MX20N

PIJ2027

PIU6047
NLE20MX20P

PIJ2029

PIU6044
NLE20MX30N

PIJ2028

PIU6042
NLE20MX30P

PIJ2032

PIU6039
NLE20MX40N

PIJ2031

PIU6041
NLE20MX40P

PIU3012

NLE20RESET0N
POE20RESET0N

PIR1302

PIU3025
NLE20RSET

PIU3040
NLE20RX0CLKPOE20RX0CLK

PIU3037
NLE20RX0CTRLPOE20RX0CTRL

PIU3038
NLE20RXD0

POE20RXD0
PIU3039

NLE20RXD1POE20RXD1
PIU3041

NLE20RXD2POE20RXD2
PIU3042

NLE20RXD3POE20RXD3

PIU3023

PIU603

NLE20TRD10N
PIU3024

PIU601

NLE20TRD10P

PIU3019

PIU606

NLE20TRD20NPIU3020

PIU604

NLE20TRD20P

PIU3017

PIU609

NLE20TRD30N
PIU3018

PIU607

NLE20TRD30P

PIU3013

PIU6012

NLE20TRD40N
PIU3014

PIU6010

NLE20TRD40PPIU3047
NLE20TX0CLK

POE20TX0CLK
PIU302

NLE20TX0CTRLPOE20TX0CTRL

PIU3044
NLE20TXD0POE20TXD0

PIU3045
NLE20TXD1

POE20TXD1
PIU3048

NLE20TXD2
POE20TXD2

PIU301
NLE20TXD3POE20TXD3

PIC4702 PIC4802 PIC4902 PIC5002 PIC5102 PIC5202 PIC5402 PIC5502 PIC5602

PIC5702 PIC5802 PIC5902

PIC6002 PIC6102 PIC6202 PIC6302
PIC6702

PIC6902 PIC7002

PIC8702

PIC8802

PIC8902

PIR1301
PIU3049

PIY302 PIY304

PIC6601

PIR3401

PIC6701 PIU602

PIC6801

PIU3032

PIC6802

PIU3035

PIC6901

PIU3028

PIY301
PIC7001

PIU3029

PIY303

PIC8701 PIU605

PIC8801 PIU608

PIC8901 PIU6011

PIC10601

PIR3501

PIC10701

PIR3601

PIC10801

PIR3701

PIR1201PIU3011

PIR3402

PIU6049

PIR3502

PIU6046

PIR3602

PIU6043

PIR3702

PIU6040

PIU306

PIU308

PIU3026

PIU3027

PIC6001 PIC6101 PIC6201 PIC6301

PIR1101

PIU307

PIU3043

PIU3046

POE20MDC
POE20MDIO

POE20RESET0N

POE20RX0CLK
POE20RX0CTRL

POE20RXD0
POE20RXD1
POE20RXD2
POE20RXD3

POE20TX0CLK
POE20TX0CTRL

POE20TXD0
POE20TXD1
POE20TXD2
POE20TXD3
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DATEREV. DESCRIPTION
C.1

APPROVED
Changed 125MHz oscillator to Micrel part 2016-02-13 J Johnson
(LVDS version and package)

6
6C.1

2014-09-11
SIZE SCH P/N. REV. SHEET

OFB

PROJECT
Robust Ethernet FMC

OP041-01-SCH

DRAWN
J Johnson

SHEET

Robust Ethernet FMCTITLE

Ethernet PHY 3
CONFIG.

Standard
DATE

GND

E3_TRD1_P
E3_TRD1_N

E3_TRD2_N
E3_TRD2_P

E3_TRD3_P
E3_TRD3_N

E3_TRD4_N
E3_TRD4_P

E3_RX_CLK
E3_RX_CTRL

E3_RXD0
E3_RXD1
E3_RXD2
E3_RXD3

E3_TX_CLK
E3_TX_CTRL

E3_TXD0
E3_TXD1
E3_TXD2
E3_TXD3

E3_MDIO
E3_MDC

30PPM
25MHz

Y4

18pF
5%
50V

C93

18pF
5%
50V

C92

GND

1/16W
1%
4k99

R16

1/16W
1%
4k99

R18

GND

E3_RSET

0.1uF
10%
25V

C71

0.1uF
10%
25V

C72

0.1uF
10%
25V

C83

0.1uF
10%
25V

C84

0.1uF
10%
25V

C85

GND

GND

1V0_E3

VADJ

0.22uF
10%
16V

C91

E3_RX_CLK
E3_RX_CTRL

E3_RXD0
E3_RXD1
E3_RXD2
E3_RXD3

E3_TXD0
E3_TXD1
E3_TXD2
E3_TXD3

E3_TX_CLK
E3_TX_CTRL

E3_MDIO
E3_MDC

1/16W
1%
0R0

R17

3V3

0.1uF
10%
50V

C76

0.1uF
10%
50V

C77

0.1uF
10%
25V

C78

GND

1V8_E3

10uF
10%
10V

C79

10uF
10%
10V

C74

10uF
10%
10V

C73

10uF
10%
10V

C86

0.1uF
10%
50V

C75

GND

0.1uF
10%
50V

C80

0.1uF
10%
50V

C81

10uF
10%
10V

C82

3V3

GND

i
PWR

i
PWR

1/16W
1%
240R

R20

1/16W
1%
240R

R19

E3_LED0
E3_LED1

E3_LED_LEFT

E3_LED_RIGHT

E3_RESET_N

E3_RESET_N

88E1510-A0-NNB2C000

TXD31

TX_CTRL2

DVDD3

MDC4 MDIO5

CLK1256

VDDO7

LED2/INT_N 8LED1 9LED0 10

CONFIG 11

RESET_N12

MDIN3 13MDIP3 14

AVDD18 15

AVDD33 16

MDIN2 17MDIP2 18

MDIN1 19MDIP1 20

AVDD33 21

AVDD18 22

MDIN0 23MDIP0 24

RSET25

HSDACN 26HSDACP 27

XTAL_OUT 28XTAL_IN 29

AVDDC18 30

R
EG

_I
N

31

REGCAP132

AVDD18_OUT 33DVDD_OUT34

REGCAP235

DVDD36

RX_CTRL37

RXD038

RXD139

RX_CLK40

RXD241

RXD342

VDDO43

TXD044

TXD145

VDDO46

TX_CLK47

TXD248

V
SS

 (P
A

D
)

49

U4

i
DIFF_100

iLVCMOS_2V5

iRGMII3_RX

iRGMII3_TX

iLVCMOS_2V5

iLVCMOS_2V5VADJ

HX5020

14

15

16 37

35

36

17

18

19 32

34

33

20

21

22 31

29

30

23

24

25 26

28

27

U6B

G

G

4748

4546

37
38
39
40
41
42
43
44

J2D

0.1uF
10%
50V

C96

0.1uF
10%
50V

C97

0.1uF
10%
50V

C98

0.1uF
10%
50V

C99

GND

1000pF
10%
2kV

C90

1/10W
1%
75R0

R38

1/10W
1%
75R0

R39

1/10W
1%
75R0

R40

1/10W
1%
75R0

R41

E3_MX1_P

E3_MX1_N

E3_MX2_N

E3_MX3_N

E3_MX4_N

E3_MX4_P

E3_MX3_P

E3_MX2_P

i
DIFF_100

CHASSIS
1000pF
10%
2kV

C109
1000pF
10%
2kV

C110
1000pF
10%
2kV

C111

3V3

3V3

Placement note:
Capacitor must be 
placed as close as 
possible to device.

CONFIG pin wired for 
PHYAD[0] = 0 and 
VDDO_LEVEL = 2.5V

VDDO (VADJ) supplies MDC, MDIO, RESET_N, 
LED[2:0], CONFIG, CLK125 and RGMII pins, 
therefore no voltage conversion required to the FMC 
connector.

The standard configuration is for a VADJ voltage of 
2.5V. For a VADJ of 3.3V or 1.8V, hardware 
modifications are required.

For VDDO (VADJ) of 3.3V, the CONFIG pin should 
be tied to GND and the 0R resistor removed. The 
88E1510 device will support a VDDO (VADJ) of 
3.3V or 2.5V, however be aware that the Xilinx 
Series 7 devices only support 2.5V or 1.8V RGMII.

For VDDO (VADJ) of 1.8V, the 88E1518 device 
should be used.

PHY current consumption:

1.8V supply: 63mA
3.3V supply: 50mA
1.0V supply: 72mA
2.5V supply: 36mA

PHY power dissipated:

3.3V x (63+50+72mA) = 610.5mW
2.5V x 36mA = 90mW

Total = 700.5mW

Routing note:
P/N traces must be 
matched to 30mils

Routing note:
Each RGMII TX and RX 
signal group must be 
length matched to 100mils

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 PIC8401

PIC8402

COC84 PIC8501

PIC8502

COC85 PIC8601

PIC8602

COC86

PIC9001

PIC9002 COC90

PIC9101

PIC9102

COC91

PIC9201

PIC9202

COC92 PIC9301

PIC9302

COC93

PIC9601PIC9602

COC96

PIC9701PIC9702

COC97

PIC9801PIC9802

COC98

PIC9901PIC9902

COC99
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