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require pull-up

Monitoring & Control

25 MHz from MEMS
oscillator (also drives
Ethernet PHY)
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ARM - FPGA communication programming

Power Good
Indicators,Must be
pulled up by ARM
processor

Layout Note:
Place 4.7uF cap close
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Layout Note:
Z match D+ & D- to
90 ohm diff

8-bit data bus shared by
FPGA and NAND flash

DISABLE FPGA
CONFIGURATION

Place jumper on to prevent the ARM micro from
configuring the FPGA at power up. Also place jumper
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EXTERNAL FREQUENCY REFERENCE (INPUT)
10 MHz or 1PPS

Layout note:
Noise sources should be
routed away from
reference clock
circuitry.

Layout note:
Noise sources should be
routed away from
reference clock
circuitry.

Design note1: use 1.8V drivers to minimize noise
Design note2: place 33R at source to dampen waveform/reduce overshoot/clock harmonics
Design note3: NC7SZ04 is 5.5V tolerant

To FPGA (1.8V bank)

To FPGA (1.8V bank)

Ultra-minature coaxial connector on
PCB. Connected to IP67 SMA on
front-panel through cabling.

Need amplification because
amplitude is 800mVpp typ

2mA

(19.2MHz) VC-TCXO
2.5ppm over -30/+75C, 1ppm/year aging
3.2x2.5mm footprint
Calibrate at manufacturing
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Gain DAC adjacent to B13 on the
bottom of the Left Connector

Layout Note:
Place multiple ground vias near
the connectors' ground pins

Left Side Connector
Right Side Connector

Layout Note:
DAC should be placed near left connector

PCB TOP SIDE PCB BOTTOM SIDE PCB BOTTOM SIDEPCB TOP SIDE

Layout Note:
Place multiple ground vias near
the connectors' ground pins

Auxiliary DAC

Monitoring & Control

I/Os (LVCMOS or LVDS)

share pins A32-38 and B10-B16
(for compatibility with COM-30xx,
COM-5102, etc)

I/Os (XAUI)

RIGHT_CONN_B25 {RB12N}

RIGHT_CONN_B32 {RB15N}

RIGHT_CONN_B30 {RB14P}

RIGHT_CONN_B29 {RB14N}

RIGHT_CONN_B36 {RB17N}

RIGHT_CONN_B35 {RB16P}

RIGHT_CONN_B34 {RB16N}

RIGHT_CONN_B33 {RB15P}

RIGHT_CONN_B39 {RB18P}

RIGHT_CONN_B38 {RB18N}

RIGHT_CONN_B37 {RB17P}

GAIN_DAC_+3.3V

LEFT_CONN_B13
AUX_DAC_S1 {SDIN}
AUX_DAC_S2 {SCLK}
AUX_DAC_S3 {SYNC#}

M&C_2 {LEFT_TX}M&C_1 {LEFT_RX} M&C_4 {RIGHT_TX} M&C_3 {RIGHT_RX}

LEFT_CONN_A4 {LA2P}

LEFT_CONN_A3 {LA2N}

LEFT_CONN_A2 {LA1P}

LEFT_CONN_A1 {LA1N}

LEFT_CONN_A8 {LA4P}

LEFT_CONN_A7 {LA4N}

LEFT_CONN_A6 {LA3P}

LEFT_CONN_A5 {LA3N}

LEFT_CONN_A12 {LA6P}

LEFT_CONN_A11 {LA6N}

LEFT_CONN_A10 {LA5P}

LEFT_CONN_A9 {LA5N}

LEFT_CONN_A16
LEFT_CONN_A15
LEFT_CONN_A14
LEFT_CONN_A13

LEFT_CONN_A18
LEFT_CONN_A17

LEFT_CONN_B4 {LB2P}

LEFT_CONN_B3 {LB2N}

LEFT_CONN_B2 {LB1P}

LEFT_CONN_B1 {LB1N}

LEFT_CONN_B8 {LB4N}

LEFT_CONN_B7 {LB3P}

LEFT_CONN_B6 {LB3N}

LEFT_CONN_B12
LEFT_CONN_B11 {LB5P}

LEFT_CONN_B10 {LB5N}

LEFT_CONN_B9 {LB4P}

LEFT_CONN_B16
LEFT_CONN_B15
LEFT_CONN_B14
LEFT_CONN_B13

RIGHT_CONN_A4 {RA2P}

RIGHT_CONN_A3 {RA2N}

RIGHT_CONN_A2 {RA1P}

RIGHT_CONN_A1 {RA1N}

RIGHT_CONN_A8 {RA4P}

RIGHT_CONN_A7 {RA4N}

RIGHT_CONN_A6 {RA3P}

RIGHT_CONN_A5 {RA3N}

RIGHT_CONN_A12 {RA6P}

RIGHT_CONN_A11 {RA6N}

RIGHT_CONN_A10 {RA5P}

RIGHT_CONN_A9 {RA5N}

RIGHT_CONN_A16 {RA8P}

RIGHT_CONN_A15 {RA8N}

RIGHT_CONN_A14 {RA7P}

RIGHT_CONN_A13 {RA7N}

RIGHT_CONN_A20 {RA10P}

RIGHT_CONN_A19 {RA10N}

RIGHT_CONN_A18 {RA9P}

RIGHT_CONN_A17 {RA9N}

RIGHT_CONN_A24 {RA12P}

RIGHT_CONN_A23 {RA12N}

RIGHT_CONN_A22 {RA11P}

RIGHT_CONN_A21 {RA11N}

RIGHT_CONN_A28 {RA14P}

RIGHT_CONN_A27 {RA14N}

RIGHT_CONN_A26 {RA13P}

RIGHT_CONN_A25 {RA13N}

RIGHT_CONN_A32 {RA16P}

RIGHT_CONN_A31 {RA16N}

RIGHT_CONN_A30 {RA15P}

RIGHT_CONN_A29 {RA15N}

RIGHT_CONN_A36 {RA18P}

RIGHT_CONN_A35 {RA18N}

RIGHT_CONN_A34 {RA17P}

RIGHT_CONN_A33 {RA17N}

RIGHT_CONN_A38 {RA19P}

RIGHT_CONN_A37 {RA19N}

RIGHT_CONN_B4 {RB2P}

RIGHT_CONN_B3 {RB2N}

RIGHT_CONN_B2 {RB1P}

RIGHT_CONN_B1 {RB1N}

RIGHT_CONN_B8 {RB4N}

RIGHT_CONN_B7 {RB3P}

RIGHT_CONN_B6 {RB3N}

RIGHT_CONN_B12 {RB6N}

RIGHT_CONN_B11 {RB5P}

RIGHT_CONN_B10 {RB5N}

RIGHT_CONN_B9 {RB4P}

RIGHT_CONN_B16 {RB8N}

RIGHT_CONN_B15 {RB7P}

RIGHT_CONN_B14 {RB7N}

RIGHT_CONN_B13 {RB6P}

RIGHT_CONN_B19 {RB9P}

RIGHT_CONN_B18 {RB9N}

RIGHT_CONN_B17 {RB8P}

RIGHT_CONN_B24 {RB11P}

RIGHT_CONN_B23 {RB11N}

RIGHT_CONN_B22 {RB10P}

RIGHT_CONN_B21 {RB10N}

RIGHT_CONN_B28 {RB13P}

RIGHT_CONN_B27 {RB13N}

RIGHT_CONN_B26 {RB12P}

M&C_2 {EDGE/LEFT_TX}

M&C_1 {EDGE/LEFT_RX}

M&C_3 {RIGHT_RX}
M&C_4 {RIGHT_TX}

LEFT_CONN_A21

LEFT_CONN_A19
LEFT_CONN_A20

LEFT_CONN_A22
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LEFT_CONN_A25
LEFT_CONN_A26
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LEFT_CONN_A31

LEFT_CONN_B10 LEFT_CONN_A32{LB5N}
LEFT_CONN_B11 LEFT_CONN_A33{LB9P}
LEFT_CONN_B12 LEFT_CONN_A34
LEFT_CONN_B13 LEFT_CONN_A35
LEFT_CONN_B14 LEFT_CONN_A36
LEFT_CONN_B15 LEFT_CONN_A37
LEFT_CONN_B16 LEFT_CONN_A38

XAUI_TX_N0
XAUI_TX_P0

XAUI_TX_N1
XAUI_TX_P1

XAUI_TX_N2
XAUI_TX_P2

XAUI_TX_N3
XAUI_TX_P3

XAUI_RX_N1
XAUI_RX_P1

XAUI_RX_N2
XAUI_RX_P2

XAUI_RX_N3

XAUI_RX_N0
XAUI_RX_P0

XAUI_RX_P3

M&C_[1-4]

RIGHT_CONN_B[1-39]

RIGHT_CONN_A[1-38]

LEFT_CONN_B[1-16]

LEFT_CONN_A[1-31]

AUX_DAC_S[1-3]

XAUI_TX_P[0-3]

XAUI_TX_N[0-3]

XAUI_RX_P[0-3]

XAUI_RX_N[0-3]
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Differential Data
Strobe (DQS) traces
routed close and inline
with corresponding data
byte (DQ) signals.

Layout note: split  to CK0/CK1 pins into two
equal-length branches near FPGA. Place 100 Ohm and
5pF differential termination at the split. Ref:
Micron TN4720 App Note

SODIMM presence detect

event
(temperature
too high)
requires 3.3V
pullup

place near pin1

place near pin203

Sensitive. 30mils trace between caps and pin.
shield with gnd. other trace > 15mils away.

DDR3_DQ0
DDR3_DQ1
DDR3_DQ2
DDR3_DQ3
DDR3_DQ4
DDR3_DQ5
DDR3_DQ6
DDR3_DQ7

DDR3_DQ8
DDR3_DQ9
DDR3_DQ10
DDR3_DQ11
DDR3_DQ12
DDR3_DQ13
DDR3_DQ14
DDR3_DQ15

DDR3_DQ16
DDR3_DQ17
DDR3_DQ18
DDR3_DQ19
DDR3_DQ20
DDR3_DQ21
DDR3_DQ22
DDR3_DQ23

DDR3_DQ24
DDR3_DQ25
DDR3_DQ26
DDR3_DQ27
DDR3_DQ28
DDR3_DQ29
DDR3_DQ30
DDR3_DQ31

DDR3_DQ32
DDR3_DQ33
DDR3_DQ34
DDR3_DQ35
DDR3_DQ36
DDR3_DQ37
DDR3_DQ38
DDR3_DQ39

DDR3_DQ40
DDR3_DQ41
DDR3_DQ42
DDR3_DQ43
DDR3_DQ44
DDR3_DQ45
DDR3_DQ46
DDR3_DQ47

DDR3_DQ48
DDR3_DQ49
DDR3_DQ50
DDR3_DQ51
DDR3_DQ52
DDR3_DQ53
DDR3_DQ54
DDR3_DQ55

DDR3_DQ56
DDR3_DQ57
DDR3_DQ58
DDR3_DQ59
DDR3_DQ60
DDR3_DQ61
DDR3_DQ62
DDR3_DQ63

DDR3_ODT0
DDR3_ODT1

DDR3_DQS_P4
DDR3_DQS_N4
DDR3_DQS_P5
DDR3_DQS_N5
DDR3_DQS_P6
DDR3_DQS_N6
DDR3_DQS_P7
DDR3_DQS_N7

DDR3_DQS_P0
DDR3_DQS_N0
DDR3_DQS_P1
DDR3_DQS_N1
DDR3_DQS_P2
DDR3_DQS_N2
DDR3_DQS_P3
DDR3_DQS_N3

DDR3_ADDR0
DDR3_ADDR1
DDR3_ADDR2
DDR3_ADDR3
DDR3_ADDR4
DDR3_ADDR5
DDR3_ADDR6
DDR3_ADDR7
DDR3_ADDR8
DDR3_ADDR9
DDR3_ADDR10
DDR3_ADDR11
DDR3_ADDR12
DDR3_ADDR13
DDR3_ADDR14
DDR3_ADDR15

DDR3_DM0
DDR3_DM1
DDR3_DM2
DDR3_DM3
DDR3_DM4
DDR3_DM5
DDR3_DM6
DDR3_DM7

DDR3_CMD0 {RAS#}
DDR3_CMD1 {CAS#}
DDR3_CMD2 {WE#}

DDR3_BA0
DDR3_BA1
DDR3_BA2

DDR3_CS_N0
DDR3_CS_N1

DDR3_CMD3 {RESET#}

DDR3_I2C0 {SCL}
DDR3_I2C1 {SDA}

DDR3_CKE0

DDR3_CKE1

DDR3_CK_P0

DDR3_CK_P1

DDR3_CK_N0

DDR3_CK_N1

DDR3_DQ[0-63] 3

DDR3_DM[0-7]3

DDR3_DQS_P[0-7]

DDR3_ADDR[0-15]3

DDR3_CMD[0-3]3

DDR3_BA[0-2]3

DDR3_CS_N[0-1]3

DDR3_DQS_N[0-7]

DDR3_CKE[0-1]3

DDR3_I2C[0-1]

DDR3_EVENT#

DDR3_CK_P[0-1]3

DDR3_CK_N[0-1]3

D_GND

D_GND
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D_+1.5V
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DDR3-SDRAM
SODIMM
SOCKET

Clocks

Command

Data Mask
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Data Strobe

Serial Presence-Detect

On Die Termination

Data Byte 0

Data Byte 1

Data Byte 2

Data Byte 3

Data Byte 5

Data Byte 6

Data Byte 7

Data Byte 4
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JTAG programming
configuration

FPGA DEDICATED CONFIG, 3.3V I/O

XADC used for temperature and
supply voltages measurements

contingency

As per ug483

ARM - FPGA communication programming

optional AES decryptor battery
(remove 0R resistor and supply
VCCBAT through header)

{DONE}

FPGA_JTAG1 {TMS}
FPGA_JTAG2 {TCK}

FPGA_JTAG3 {TDI}

FPGA_JTAG4 {TDO}

FPGA_DONE {DONE}

FPGA_JTAG1 {TMS}
FPGA_JTAG2 {TCK}
FPGA_JTAG3 {TDI}
FPGA_JTAG4 {TDO}

FPGA_PROGRAMB

FPGA_DONE
FPGA_INITB

FPGA_JTAG2 {TCK}

FPGA_DONE

FPGA_JTAG[1-4]

FPGA_INITB

FPGA_PROGRAMB

D_+3.3V

D_+3.3V

D_+3.3V

D_GND

D_+1.8V

D_GND

D_+3.3V

D_GND

D_GND
D_+3.3V

D_+3.3V

D_+3.3V

D_GND
D_+3.3V

Title
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COM-1800 / FPGA BANK0
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USA

B
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USA

B
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Size Document Number Rev
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B
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R24 4.7K;0402;1%

R79 R-OPEN;0402

J5

DNP

1
1

2
2

R36

0
R

;0
4

0
2

;1
%

FR2

BLM18KG331SN1

R25

10K;0402;1%

TP1
TP_SMALL

1 R78

0
R

;0
4

0
2

;1
%

Bank 0
FPGA

U7A

XC7A100T-1FGG484C

DXN_0
N9

VCCADC_0
K10

GNDADC_0
K9

DXP_0
N10

VREFN_0
L9

VREFP_0
M10

VP_0
L10

VN_0
M9

VCCBATT_0
E12CCLK_0

L12

TCK_0
V12 TMS_0
T13

TDO_0
U13

TDI_0
R13

INIT_B_0
U12

PROGRAM_B_0
N12

CFGBVS_0
U8

DONE_0
G11

M2_0
U9

M0_0
U11

M1_0
U10

VCCO_0_1
T12

VCCO_0_2
F12

C78

100uF;4V;T;0805

C240
100nF;0402

R41

0
R

;0
4

0
2

;1
%R26 4.7K;0402;1%

J7

JTAG CONN 6-PIN 100MIL

TMS
1

TDI
2

TDO
3

TCK
4

GND
5

VCC
6
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FPGA BANK 13, 3.3 I/O

As per ug483

I/Os (LVCMOS33)

Auxiliary DAC

ARM - FPGA communication

8-bit data bus shared by
FPGA and NAND flash

VCCO_13

VCCO_13

LEFT_CONN_A29
LEFT_CONN_A30

LEFT_CONN_A17
LEFT_CONN_A18

AUX_DAC_S1 {SDIN}
AUX_DAC_S2 {SCLK}
AUX_DAC_S3 {SYNC#}

UC_CTRL2 {REB}

UC_CTRL1 {ALE}

UC_CTRL4 {FPGA CSB}

UC_CTRL3 {WEB}

UC_DATA0
UC_DATA1
UC_DATA2
UC_DATA3
UC_DATA4
UC_DATA5
UC_DATA6
UC_DATA7

UC_CTRL2 {REB}

UC_CTRL1 {ALE}

UC_CTRL4 {FPGA CSB}

UC_CTRL3 {WEB}

LEFT_CONN_A31

LEFT_CONN_A19
LEFT_CONN_A20
LEFT_CONN_A21
LEFT_CONN_A22

LEFT_CONN_A23
LEFT_CONN_A24

LEFT_CONN_A25
LEFT_CONN_A26

LEFT_CONN_A27
LEFT_CONN_A28

LEFT_CONN_B13
LEFT_CONN_B14

LEFT_CONN_B15
LEFT_CONN_B16

LEFT_CONN_B12

LEFT_CONN_B[12-16]

LEFT_CONN_A[17-31]

AUX_DAC_S[1-3]

UC_DATA[0-7]

UC_CTRL[1-4]

D_GND

D_+3.3V

Title
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Date: Sheet o f
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B
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C214
470nF;0402

C212
470nF;0402

Bank 13

FPGA

U7B

XC7A100T-1FGG484C

VCCO_13_1
Y10

VCCO_13_2
W13

VCCO_13_3
V16

VCCO_13_4
AB14

VCCO_13_5
AA17

IO_0_13
Y17

IO_L1P_T0_13
Y16

IO_L1N_T0_13
AA16

IO_L2P_T0_13
AB16

IO_L2N_T0_13
AB17

IO_L3P_T0_DQS_13
AA13

IO_L3N_T0_DQS_13
AB13

IO_L4P_T0_13
AA15

IO_L4N_T0_13
AB15

IO_L5P_T0_13
Y13

IO_L5N_T0_13
AA14

IO_L6P_T0_13
W14

IO_L6N_T0_VREF_13
Y14

IO_L7P_T1_13
AB11

IO_L7N_T1_13
AB12

IO_L8P_T1_13
AA9

IO_L8N_T1_13
AB10

IO_L9P_T1_DQS_13
AA10

IO_L9N_T1_DQS_13
AA11

IO_L10P_T1_13
V10

IO_L10N_T1_13
W10

IO_L11P_T1_SRCC_13
Y11

IO_L11N_T1_SRCC_13
Y12

IO_L12P_T1_MRCC_13
W11

IO_L12N_T1_MRCC_13
W12

IO_L13P_T2_MRCC_13
V13

IO_L13N_T2_MRCC_13
V14

IO_L14P_T2_SRCC_13
U15

IO_L14N_T2_SRCC_13
V15

IO_L15P_T2_DQS_13
T14

IO_L15N_T2_DQS_13
T15

IO_L16P_T2_13
W15

IO_L16N_T2_13
W16

IO_L17P_T2_13
T16

IO_L17N_T2_13
U16

C186
470nF;0402

C38

100uF;4V;T;0805

C207
470nF;0402

C195
4.7uF;0603

C204
470nF;0402

C193
4.7uF;0603
C194
4.7uF;0603

FR11

BLM18KG121TN1
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FPGA BANK 14, 1.5V I/O

Pull-up during
configuration#

As per ug483

DDR3 SODIMM

Ethernet LAN PHY

DDR3_DQS_P5
DDR3_DQS_N5

DDR3_DQ40
DDR3_DQ41
DDR3_DQ42

DDR3_DQ43
DDR3_DQ44
DDR3_DQ45
DDR3_DQ46
DDR3_DQ47

DDR3_DQ48
DDR3_DQ49
DDR3_DQ50
DDR3_DQ51

DDR3_DQS_N6
DDR3_DQS_P6

DDR3_DQ52
DDR3_DQ53
DDR3_DQ54
DDR3_DQ55

DDR3_DQ56
DDR3_DQ57

DDR3_DQ58
DDR3_DQ59
DDR3_DQ60
DDR3_DQ61
DDR3_DQ62
DDR3_DQ63

DDR3_DQS_P7
DDR3_DQS_N7

DDR3_DM5

DDR3_DM6

DDR3_DM7

LAN_TX_2 {TX_EN}
LAN_TX_3 {TXD0}
LAN_TX_4 {TXD1}
LAN_TX_5 {TXD2}
LAN_TX_6 {TXD3}

LAN_TX_1 {GTX_CLK}

LAN_RX_1 {RX_CLK}
LAN_RX_2 {RX_DV}
LAN_RX_3 {RXD0}
LAN_RX_4 {RXD1}
LAN_RX_5 {RXD2}
LAN_RX_6 {RXD3}

LAN_CTRL_1 {CLK125_NDO}

LAN_CTRL_2 {INT_N}

DDR3_DM[5-7]

DDR3_DQ[40-63]

DDR3_DQS_P[5-7]

DDR3_DQS_N[5-7]

LAN_RX_[1-6]

LAN_CTRL_[1-2]

LAN_TX_[1-6]

D_+1.5V

D_GND

D_+1.5V

D_GND

D_GND

DDR3_VREF

Title
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R33 100R;0402;1%

R30 100R;0402;1%
R34 100R;0402;1%

R37 100R;0402;1%

C205
4.7uF;0603

R31 100R;0402;1%

R29 100R;0402;1%

R35 100R;0402;1%

C201
4.7uF;0603

C248
470nF;0402

C218
470nF;0402

C226
470nF;0402

C184
4.7uF;0603

C222
470nF;0402

C217

1
0

n
F

;0
4

0
2

R39 100R;0402;1%

C210
470nF;0402

Bank 14

FPGA

U7C

XC7A100T-1FGG484C

VCCO_14_1
Y20

VCCO_14_2
U19

VCCO_14_3
T22

VCCO_14_4
R15

VCCO_14_5
P18

VCCO_14_6
M14

IO_0_14
P20

IO_L1P_T0_D00_MOSI_14
P22

IO_L1N_T0_D01_DIN_14
R22

IO_L2P_T0_D02_14
P21

IO_L2N_T0_D03_14
R21

IO_L3P_T0_DQS_PUDC_B_14
U22

IO_L3N_T0_DQS_EMCCLK_14
V22

IO_L4P_T0_D04_14
T21

IO_L4N_T0_D05_14
U21

IO_L5P_T0_D06_14
P19

IO_L5N_T0_D07_14
R19

IO_L6P_T0_FCS_B_14
T19

IO_L6N_T0_D08_VREF_14
T20

IO_L7P_T1_D09_14
W21

IO_L7N_T1_D10_14
W22

IO_L8P_T1_D11_14
AA20

IO_L8N_T1_D12_14
AA21

IO_L9P_T1_DQS_14
Y21

IO_L9N_T1_DQS_D13_14
Y22

IO_L10P_T1_D14_14
AB21

IO_L10N_T1_D15_14
AB22

IO_L11P_T1_SRCC_14
U20

IO_L11N_T1_SRCC_14
V20

IO_L12P_T1_MRCC_14
W19

IO_L12N_T1_MRCC_14
W20

IO_L13P_T2_MRCC_14
Y18

IO_L13N_T2_MRCC_14
Y19

IO_L14P_T2_SRCC_14
V18

IO_L14N_T2_SRCC_14
V19

IO_L15P_T2_DQS_RDWR_B_14
AA19

IO_L15N_T2_DQS_DOUT_CSO_B_14
AB20

IO_L16P_T2_CSI_B_14
V17

IO_L16N_T2_A15_D31_14
W17

IO_L17P_T2_A14_D30_14
AA18

IO_L17N_T2_A13_D29_14
AB18

IO_L18P_T2_A12_D28_14
U17

IO_L18N_T2_A11_D27_14
U18

IO_L19P_T3_A10_D26_14
P14

IO_L19N_T3_A09_D25_VREF_14
R14

IO_L20P_T3_A08_D24_14
R18

IO_L20N_T3_A07_D23_14
T18

IO_L21P_T3_DQS_14
N17

IO_L21N_T3_DQS_A06_D22_14
P17

IO_L22P_T3_A05_D21_14
P15

IO_L22N_T3_A04_D20_14
R16

IO_L23P_T3_A03_D19_14
N13

IO_L23N_T3_A02_D18_14
N14

IO_L24P_T3_A01_D17_14
P16

IO_L24N_T3_A00_D16_14
R17

IO_25_14
N15

R38 100R;0402;1%

R32 1K;0402;1%

C37

100uF;4V;T;0805
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FPGA BANK 15, 1.5V I/O

As per ug483

DDR3 SODIMM

Ethernet LAN PHY

DDR3_DQ32
DDR3_DQ33

DDR3_DQ34
DDR3_DQ35
DDR3_DQ36
DDR3_DQ37
DDR3_DQ38
DDR3_DQ39

DDR3_ADDR14
DDR3_ADDR13
DDR3_ADDR12
DDR3_ADDR11
DDR3_ADDR10
DDR3_ADDR9
DDR3_ADDR8

DDR3_ADDR7
DDR3_ADDR6
DDR3_ADDR5
DDR3_ADDR4

DDR3_ADDR2
DDR3_ADDR1
DDR3_ADDR0

DDR3_ADDR3

DDR3_BA2
DDR3_BA1
DDR3_BA0

DDR3_CMD0 {RAS#}

DDR3_CMD1 {CAS#}
DDR3_CMD2 {WE#}

DDR3_CKE0
DDR3_CKE1

DDR3_ODT0
DDR3_ODT1

DDR3_CS_N0
DDR3_CS_N1

DDR3_DQS_N4
DDR3_DQS_P4

DDR3_DM4

DDR3_CK_P0
DDR3_CK_N0
DDR3_CK_P1
DDR3_CK_N1

DDR3_ADDR15

LAN_CTRL_3 {RESET_N}

LAN_CTRL_4 {MDC}

LAN_CTRL_5 {MDIO}

DDR3_DQ[32-39]

DDR3_ADDR[0-15]

DDR3_BA[0-2]

DDR3_CMD[0-2]

DDR3_CKE[0-1]

DDR3_ODT[0-1]

DDR3_CS_N[0-1]

DDR3_DM[4-4]

DDR3_DQS_P[4-4]

DDR3_DQS_N[4-4]

DDR3_CK_P[0-1]

DDR3_CK_N[0-1]

LAN_CTRL_[3-5]

D_+1.5V

D_+1.5V

D_GND

D_GND

DDR3_VREF

Title
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C40
4.7uF;0603

Bank 15

FPGA

U7D

XC7A100T-1FGG484C

VCCO_15_1
N21

VCCO_15_2
L17

VCCO_15_3
K20

VCCO_15_4
J13

VCCO_15_5
H16

VCCO_15_6
G19

IO_0_15
J16

IO_L1P_T0_AD0P_15
H13

IO_L1N_T0_AD0N_15
G13

IO_L2P_T0_AD08P_15
G15

IO_L2P_T0_AD08N_15
G16

IO_L3P_T0_DQS_AD1P_15
J14

IO_L3N_T0_DQS_AD1N_15
H14

IO_L4P_T0_15
G17

IO_L4N_T0_15
G18

IO_L5P_T0_AD09P_15
J15

IO_L5N_T0_AD09N_15
H15

IO_L6P_T0_15
H17

IO_L6N_T0_VREF_15
H18

IO_L7P_T1_AD2P_15
J22

IO_L7N_T1_AD2N_15
H22

IO_L8P_T1_AD10P_15
H20

IO_L8N_T1_AD10N_15
G20

IO_L9P_T1_DQS_AD3P_15
K21

IO_L9N_T1_DQS_AD3N_15
K22

IO_L10P_T1_AD10P_15
M21

IO_L10N_T1_AD11N_15
L21

IO_L11P_T1_SRCC_15
J20

IO_L11N_T1_SRCC_15
J21

IO_L12P_T1_MRCC_15
J19

IO_L12N_T1_MRCC_15
H19

IO_L13P_T2_MRCC_15
K18

IO_L13N_T2_MRCC_15
K19

IO_L14P_T2_SRCC_15
L19

IO_L14N_T2_SRCC_15
L20

IO_L15P_T2_DQS_15
N22

IO_L15N_T2_DQS_ADV_B_15
M22

IO_L16P_T2_A28_15
M18

IO_L16N_T2_A27_15
L18

IO_L17P_T2_A26_15
N18

IO_L17N_T2_A25_15
N19

IO_L18P_T2_A24_15
N20

IO_L18N_T2_A23_15
M20

IO_L19P_T3_A22_15
K13

IO_L19N_T3_A21_VREF_15
K14

IO_L20P_T3_A20_15
M13

IO_L20N_T3_A19_15
L13

IO_L21P_T3_DQS_15
K17

IO_L21N_T3_DQS_A18_15
J17

IO_L22P_T3_A17_15
L14

IO_L22N_T3_A16_15
L15

IO_L23P_T3_FOE_B_15
L16

IO_L23N_T3_FWE_B_15
K16

IO_L24P_T3_RS1_15
M15

IO_L24N_T3_RS0_15
M16

IO_25_15
M17

C246
4.7uF;0603

C56

100uF;4V;T;0805

C236
470nF;0402

C95
470nF;0402

C253
470nF;0402

R20 100R;0402;1%

C268

1
0

n
F

;0
4

0
2

C93
4.7uF;0603

C242
470nF;0402

C233
470nF;0402
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FPGA BANK 16, 1.5V I/O

As per ug483

DDR3 SODIMM

19.2 MHz VC-TCXO for higher
frequency stability

DDR3_DQ0
DDR3_DQ1
DDR3_DQ2

DDR3_DQ3
DDR3_DQ4
DDR3_DQ5
DDR3_DQ6
DDR3_DQ7

DDR3_DQ8
DDR3_DQ9
DDR3_DQ10

DDR3_DQ11
DDR3_DQ12
DDR3_DQ13
DDR3_DQ14
DDR3_DQ15

DDR3_DQ16
DDR3_DQ17
DDR3_DQ18
DDR3_DQ19

DDR3_DQ20
DDR3_DQ21
DDR3_DQ22
DDR3_DQ23

DDR3_DQ24
DDR3_DQ25

DDR3_DQ26
DDR3_DQ27
DDR3_DQ28
DDR3_DQ29
DDR3_DQ30
DDR3_DQ31

DDR3_DQS_N1
DDR3_DQS_P1

DDR3_DQS_P0
DDR3_DQS_N0

DDR3_DQS_P2
DDR3_DQS_N2

DDR3_DQS_P3
DDR3_DQS_N3

DDR3_DM0

DDR3_DM1

DDR3_DM2

DDR3_DM3

DDR3_CMD3 {RESET#}

DDR3_DM[0-3]

DDR3_DQS_P[0-3]

DDR3_DQS_N[0-3]

DDR3_DQ[0-31]

DDR3_CMD[3-3]

CLKREF_TCXO

CLKREF_EXT

CLKREF25B

D_+1.5V

D_+1.5V

D_GND

D_GND

DDR3_VREF

D_GND
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C241
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Bank 16

FPGA

U7E

XC7A100T-1FGG484C

VCCO_16_1
F22

VCCO_16_2
E15

VCCO_16_3
D18

VCCO_16_4
C21

VCCO_16_5
B14

VCCO_16_6
A17

IO_0_16
F15

IO_L1P_T0_16
F13

IO_L1N_T0_16
F14

IO_L2P_T0_16
F16

IO_L2N_T0_16
E17

IO_L3P_T0_DQS_16
C14

IO_L3N_T0_DQS_16
C15

IO_L4P_T0_16
E13

IO_L4N_T0_16
E14

IO_L5P_T0_16
E16

IO_L5N_T0_16
D16

IO_L6P_T0_16
D14

IO_L6N_T0_VREF_16
D15

IO_L7P_T1_16
B15

IO_L7N_T1_16
B16

IO_L8P_T1_16
C13

IO_L8N_T1_16
B13

IO_L9P_T1_DQS_16
A15

IO_L9N_T1_DQS_16
A16

IO_L10P_T1_16
A13

IO_L10N_T1_16
A14

IO_L11P_T1_SRCC_16
B17

IO_L11N_T1_SRCC_16
B18

IO_L12P_T1_MRCC_16
D17

IO_L12N_T1_MRCC_16
C17

IO_L13P_T2_MRCC_16
C18

IO_L13N_T2_MRCC_16
C19

IO_L14P_T2_SRCC_16
E19

IO_L14N_T2_SRCC_16
D19

IO_L15P_T2_DQS_16
F18

IO_L15N_T2_DQS_16
E18

IO_L16P_T2_16
B20

IO_L16N_T2_16
A20

IO_L17P_T2_16
A18

IO_L17N_T2_16
A19

IO_L18P_T2_16
F19

IO_L18N_T2_16
F20

IO_L19P_T3_16
D20

IO_L19N_T3_VREF_16
C20

IO_L20P_T3_16
C22

IO_L20N_T3_16
B22

IO_L21P_T3_DQS_16
B21

IO_L21N_T3_DQS_16
A21

IO_L22P_T3_16
E22

IO_L22N_T3_16
D22

IO_L23P_T3_16
E21

IO_L23N_T3_16
D21

IO_L24P_T3_16
G21

IO_L24N_T3_16
G22

IO_25_16
F21

C260
470nF;0402

R89

R-OPEN;0402;1%

C282

100uF;4V;T;0805

C277
4.7uF;0603
C279
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470nF;0402

C263
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C275
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C278
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FPGA BANK 34, 2.5V or 3.3 I/O

As per ug483

Layout: 2 components share
a pad (only one installed)

Select 3.3V or 2.5V VCCO for bank 34

I/Os (LVCMOS or LVDS)

use BAT46WJ instead for 2.5V VCCO

VCCO_34

VCCO_34

RIGHT_CONN_A11 {RA6N}
RIGHT_CONN_A8 {RA4P}
RIGHT_CONN_A7 {RA4N}
RIGHT_CONN_B11 {RB5P}
RIGHT_CONN_B10 {RB5N}
RIGHT_CONN_B2 {RB1P}
RIGHT_CONN_B1 {RB1N}
RIGHT_CONN_A2 {RA1P}
RIGHT_CONN_A1 {RA1N}

RIGHT_CONN_A12 {RA6P}

LEFT_CONN_A2 {LA1P}
LEFT_CONN_A1 {LA1N}
LEFT_CONN_B2 {LB1P}
LEFT_CONN_B1 {LB1N}
LEFT_CONN_A4 {LA2P}
LEFT_CONN_A3 {LA2N}
LEFT_CONN_A6 {LA3P}
LEFT_CONN_A5 {LA3N}
LEFT_CONN_B4 {LB2P}

RIGHT_CONN_B9 {RB4P}
RIGHT_CONN_B8 {RB4N}

RIGHT_CONN_A3 {RA2N}
RIGHT_CONN_A14 {RA7P}
RIGHT_CONN_A13 {RA7N}
RIGHT_CONN_A10 {RA5P}
RIGHT_CONN_A9 {RA5N}
LEFT_CONN_B9 {LB4P}
LEFT_CONN_B8 {LB4N}
RIGHT_CONN_B7 {RB3P}
RIGHT_CONN_B6 {RB3N}

LEFT_CONN_B3 {LB2N}
RIGHT_CONN_A4 {RA2P}

LEFT_CONN_A8 {LA4P}
LEFT_CONN_A7 {LA4N}
RIGHT_CONN_B4 {RB2P}
RIGHT_CONN_B3 {RB2N}
LEFT_CONN_B7 {LB3P}
LEFT_CONN_B6 {LB3N}
RIGHT_CONN_A6 {RA3P}
RIGHT_CONN_A5 {RA3N}
LEFT_CONN_A10 {LA5P}

RIGHT_CONN_B13 {RB6P}
RIGHT_CONN_B12 {RB6N}

LEFT_CONN_B10 {LB5N}
LEFT_CONN_A12 {LA6P}
LEFT_CONN_A11 {LA6N}

LEFT_CONN_A9 {LA5N}
LEFT_CONN_B11 {LB5P}

LEFT_CONN_A13

LEFT_CONN_A14

RIGHT_CONN_B[1-13]

RIGHT_CONN_A[1-14]

LEFT_CONN_B[1-11]

LEFT_CONN_A[1-14]

D_GND

D_+3.3VD_+3.3V
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D6
BAT46WJ

C43
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Bank 34

FPGA

U7F

XC7A100T-1FGG484C

VCCO_34_1
W3

VCCO_34_2
V6

VCCO_34_3
T2

VCCO_34_4
R5

VCCO_34_5
AB4

VCCO_34_6
AA7

IO_0_34
T3

IO_L1P_T0_34
T1

IO_L1N_T0_34
U1

IO_L2P_T0_34
U2

IO_L2N_T0_34
V2

IO_L3P_T0_DQS_34
R3

IO_L3N_T0_DQS_34
R2

IO_L4P_T0_34
W2

IO_L4N_T0_34
Y2

IO_L5P_T0_34
W1

IO_L5N_T0_34
Y1

IO_L6P_T0_34
U3

IO_L6N_T0_VREF_34
V3

IO_L7P_T1_34
AA1

IO_L7N_T1_34
AB1

IO_L8P_T1_34
AB3

IO_L8N_T1_34
AB2

IO_L9P_T1_DQS_34
Y3

IO_L9N_T1_DQS_34
AA3

IO_L10P_T1_34
AA5

IO_L10N_T1_34
AB5

IO_L11P_T1_SRCC_34
Y4

IO_L11N_T1_SRCC_34
AA4

IO_L12P_T1_MRCC_34
V4

IO_L12N_T1_MRCC_34
W4

IO_L13P_T2_MRCC_34
R4

IO_L13N_T2_MRCC_34
T4

IO_L14P_T2_SRCC_34
T5

IO_L14N_T2_SRCC_34
U5

IO_L15P_T2_DQS_34
W6

IO_L15N_T2_DQS_34
W5

IO_L16P_T2_34
U6

IO_L16N_T2_34
V5

IO_L17P_T2_34
R6

IO_L17N_T2_34
T6

IO_L18P_T2_34
Y6

IO_L18N_T2_34
AA6

IO_L19P_T3_34
V7

IO_L19N_T3_VREF_34
W7

IO_L20P_T3_34
AB7

IO_L20N_T3_34
AB6

IO_L21P_T3_DQS_34
V9

IO_L21N_T3_DQS_34
V8

IO_L22P_T3_34
AA8

IO_L22N_T3_34
AB8

IO_L23P_T3_34
Y8

IO_L23N_T3_34
Y7

IO_L24P_T3_34
W9

IO_L24N_T3_34
Y9

IO_25_34
U7

C46
470nF;0402

C183
4.7uF;0603

C39

100uF;4V;T;0805

C42
4.7uF;0603
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FPGA BANK 35, 2.5V or 3.3 I/O

As per ug483

Layout: 2 components share
a pad (only one installed)

Select 3.3V or 2.5V VCCO for bank 35

HIGH-SPEED LVCMOS or LVDS I/Os

use BAT46WJ instead for 2.5V VCCO

VCCO_35

VCCO_35

RIGHT_CONN_B39 {RB18P}
RIGHT_CONN_B38 {RB18N}
RIGHT_CONN_A38 {RA19P}
RIGHT_CONN_A37 {RA19N}
RIGHT_CONN_B37 {RB17P}
RIGHT_CONN_B36 {RB17N}
RIGHT_CONN_A36 {RA18P}
RIGHT_CONN_A35 {RA18N}
RIGHT_CONN_B35 {RB16P}
RIGHT_CONN_B34 {RB16N}
RIGHT_CONN_A34 {RA17P}
RIGHT_CONN_A33 {RA17N}
RIGHT_CONN_A26 {RA13P}
RIGHT_CONN_A25 {RA13N}
RIGHT_CONN_B30 {RB14P}
RIGHT_CONN_B29 {RB14N}
RIGHT_CONN_B26 {RB12P}
RIGHT_CONN_B25 {RB12N}
RIGHT_CONN_A30 {RA15P}
RIGHT_CONN_A29 {RA15N}
RIGHT_CONN_A32 {RA16P}
RIGHT_CONN_A31 {RA16N}
RIGHT_CONN_B33 {RB15P}
RIGHT_CONN_B32 {RB15N}
RIGHT_CONN_A28 {RA14P}
RIGHT_CONN_A27 {RA14N}
RIGHT_CONN_A24 {RA12P}
RIGHT_CONN_A23 {RA12N}
RIGHT_CONN_B22 {RB10P}
RIGHT_CONN_B21 {RB10N}
RIGHT_CONN_B19 {RB9P}
RIGHT_CONN_B18 {RB9N}
RIGHT_CONN_B28 {RB13P}
RIGHT_CONN_B27 {RB13N}
RIGHT_CONN_B24 {RB11P}
RIGHT_CONN_B23 {RB11N}
RIGHT_CONN_B17 {RB8P}
RIGHT_CONN_B16 {RB8N}
RIGHT_CONN_A16 {RA8P}
RIGHT_CONN_A15 {RA8N}
RIGHT_CONN_A18 {RA9P}
RIGHT_CONN_A17 {RA9N}
RIGHT_CONN_B15 {RB7P}
RIGHT_CONN_B14 {RB7N}
RIGHT_CONN_A22 {RA11P}
RIGHT_CONN_A21 {RA11N}
RIGHT_CONN_A20 {RA10P}
RIGHT_CONN_A19 {RA10N}

LEFT_CONN_A15

LEFT_CONN_A16

RIGHT_CONN_B[14-39]

RIGHT_CONN_A[15-38]

LEFT_CONN_A[15-16]

D_GND

D_+3.3VD_+3.3V
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Bank 35

FPGA

U7G

XC7A100T-1FGG484C

VCCO_35_1
N1

VCCO_35_2
M4

VCCO_35_3
J3

VCCO_35_4
H6

VCCO_35_5
F2

VCCO_35_6
C1

IO_0_35
F4

IO_L1P_T0_AD4P_35
B1

IO_L1N_T0_AD4N_35
A1

IO_L2P_T0_AD12P_35
C2

IO_L2P_T0_AD12N_35
B2

IO_L3P_T0_DQS_AD5P_35
E1

IO_L3N_T0_DQS_AD5N_35
D1

IO_L4P_T0_35
E2

IO_L4N_T0_35
D2

IO_L5P_T0_AD13P_35
G1

IO_L5N_T0_AD13N_35
F1

IO_L6P_T0_35
F3

IO_L6N_T0_VREF_35
E3

IO_L7P_T1_AD6P_35
K1

IO_L7N_T1_AD6N_35
J1

IO_L8P_T1_AD14P_35
H2

IO_L8N_T1_AD14N_35
G2

IO_L9P_T1_DQS_AD7P_35
K2

IO_L9N_T1_DQS_AD7N_35
J2

IO_L10P_T1_AD15P_35
J5

IO_L10N_T1_AD15N_35
H5

IO_L11P_T1_SRCC_35
H3

IO_L11N_T1_SRCC_35
G3

IO_L12P_T1_MRCC_35
H4

IO_L12N_T1_MRCC_35
G4

IO_L13P_T2_MRCC_35
K4

IO_L13N_T2_MRCC_35
J4

IO_L14P_T2_SRCC_35
L3

IO_L14N_T2_SRCC_35
K3

IO_L15P_T2_DQS_35
M1

IO_L15N_T2_DQS_35
L1

IO_L16P_T2_35
M3

IO_L16N_T2_35
M2

IO_L17P_T2_35
K6

IO_L17N_T2_35
J6

IO_L18P_T2_35
L5

IO_L18N_T2_35
L4

IO_L19P_T3_35
N4

IO_L19N_T3_VREF_35
N3

IO_L20P_T3_35
R1

IO_L20N_T3_35
P1

IO_L21P_T3_DQS_35
P5

IO_L21N_T3_DQS_35
P4

IO_L22P_T3_35
P2

IO_L22N_T3_35
N2

IO_L23P_T3_35
M6

IO_L23N_T3_35
M5

IO_L24P_T3_35
P6

IO_L24N_T3_35
N5

IO_25_35
L6

C84
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FPGA POWER MGT

As per ug483

I/Os (XAUI)

29mA

footprint only DNP

D_+1V_BRAM

D_+1.8V_VCCAUX

D_+1V_BRAM D_+1.8V_VCCAUX

XAUI_TX_P3
XAUI_RX_P3
XAUI_TX_N3
XAUI_RX_N3
XAUI_TX_P2
XAUI_RX_P2
XAUI_TX_N2
XAUI_RX_N2

XAUI_TX_P1
XAUI_RX_P1
XAUI_TX_N1
XAUI_RX_N1
XAUI_TX_P0
XAUI_RX_P0
XAUI_TX_N0
XAUI_RX_N0

XAUI_RX_N[0-3]

XAUI_TX_P[0-3]

XAUI_RX_P[0-3]

XAUI_TX_N[0-3]

D_GND

D_+1V

MGT_+1V

D_+1V D_+1.8V

D_+1V

D_GND

D_GND D_GND

D_GND

D_GND

D_GND

D_+3.3V

MGT_+1.2V

MGT_+1V

D_GND

MGT_+1.2V

D_GND

MGT_+1.2V
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Bank 216

U7H

XC7A100T-1FGG484C

MGTPTXP3_216
D7

MGTPRXP3_216
D9

MGTPTXN3_216
C7

MGTPRXN3_216
C9

MGTPTXP2_216
B6

MGTPRXP2_216
B10

MGTPTXN2_216
A6

MGTPRXN2_216
A10

MGTREFCLK0N_216
E6

MGTREFCLK0P_216
F6

MGTRREF_216
F8

MGTREFCLK1P_216
F10

MGTREFCLK1N_216
E10

MGTPTXP1_216
D5

MGTPRXP1_216
D11

MGTPTXN1_216
C5

MGTPRXN1_216
C11

MGTPTXP0_216
B4
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Reset Hold Circuit

Layout Note:
All P/M pairs are 100 ohm Z differential traces

differential
pairs

disable low-jitter
CLK125_NDO supplied
to FPGA/MAC (or else
remove pull-down
resistor)

Layout Note:
Place ferrite bead close to RJ1
and caps near both pins 13 & 14

Chassis Grounding

221/64mA (1000/100) 68/29mA (1000/100)

24/10mA (1000/100)

Layout: Noisy clock trace... 
keep away from sensitive areas.
Daisy chain to ARM uC and FPGA.

Strapping options: 
PHYAD = 00111
MODE = 1111 (when HSWAPEN = 0)
CLK125_EN = 0
LED_MODE = 1-40/+85C

lower power than 9021

Tri-color dual-led mode

strapping pins
for PHYAD0/1

25 MHz oscillator,
also drives ARM
controller
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Ityp = TBDmA  Vout = 1.2V

1.2V 3A

LAN   221mA

1V 3A

Ityp = TBDmA  Vout = 1V FPGA VCCINT  328mA quiescent
FPGA VCCBRAM 11mA quiescent

OPERATIONAL RANGE: 4.5 - 12V
No damage: 20V max+5V DC Supply

-30V, -3.4A, 75mOhm

low-profile 3.81mm
terminal block

Filter Reverse Voltage 
Protection

Transient Voltage 
Suppression

Power Good Indicators
Must be pulled up by ARM processor

PCB Mounting Holes

1.5V 3A

Ityp = TBDmA  Vout = 1.49V
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Ityp = TBDmA  Vout = 1.82V
clock 8mA
FPGA VCCAUX  73mA quiescent

1.8V 3A

3.3V 3A

Ityp = TBDmA  Vout = 3.33V
LAN   68mA
ARM 90mA
clock 2mA
Aux DAC 1mA
156MHz oscillator  29mA

Power Good Indicators
Must be pulled up by ARM processor

Sensitive. 30mils trace between caps and pin.
shield with gnd. other trace > 15mils away.

DDR3_VREF = 0.75V

SODIMM   16uA
FPGA banks 14,15,16 TBD

sensitive trace between
SODIMM and FPGA banks
14,15,16

SODIMM   +/- 0.6A

place near SODIMM pins 203

DDR3 Vtt regulator  0.8mA

PGOOD4 {+1.8V}

PGOOD5 {+3.3V}

PGOOD4 {+1.8V}
PGOOD5 {+3.3V}

PGOOD[4-5]
D_+1.8V

D_GND

Vin_prot
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