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2022-08-23: Change DAC from AD5662 to DAC8550 due to
component availability. Electrically compatible, but uses
twos-complement instead of offset-binary for its 16-bit data word.
Tested in hardware, works.
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LVPECL, OSC_OUT On:
OS1 = 1
OS0 = 1

PRESC DIV = 4
FB DIV = 20
OUT DIV = 4

Input = 25 MHz
Output=125 MHz

All config inputs have internal pull-ups.
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See 88E1512 data sheet tables 55 and 56.

Use -GH variant for its 720 mA PoE avg. current rating,
which meets the needs of U40 and IEEE 802.3at-2009.
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FMC1_DP1_C2M_N

FMC1_LA_10_P

FMC1_LA_6_N

FMC1_LA_14_N
FMC1_LA_14_P

FMC1_DP0_M2C_N

FMC1_LA_10_N

FMC1_LA_6_P

FMC1_DP0_C2M_N
FMC1_DP0_C2M_P

FMC1_DP0_M2C_P

FMC1_LA_7_N

FMC1_DP1_C2M_P

FMC1_DP1_M2C_P
FMC1_DP1_M2C_N

FMC1_LA_1_N

FMC1_LA_9_N

FMC1_LA_5_N

FMC1_LA_9_P

FMC1_LA_5_P

FMC1_LA_1_P

FMC1_LA_26_P

FMC1_LA_18_P
FMC1_LA_18_N

FMC1_LA_27_P

FMC1_LA_23_N

FMC1_LA_27_N

FMC1_LA_13_N

FMC1_LA_17_N

FMC1_LA_15_P
FMC1_LA_15_N

FMC1_LA_11_P

FMC1_3P3VAUX

FMC1_TCK

FMC1_CLK1_M2C_P

FMC1_GBTCLK0_M2C_P

FMC1_TMS

FMC1_GBTCLK1_M2C_P

FMC1_GBTCLK0_M2C_N

FMC1_PG_C2M

FMC1_TDI

VIO_B_M2C

FMC1_TDO

FMC1_TRST

VIO_B_M2C

FMC1_TDI

I2C_FMC1_SCL
I2C_FMC1_SDA

FMC1_TRST

FMC1_TDO

FMC1_TCK

FMC1_TMS

FMC1_PG_C2M

I2C_FMC1_SCL

FMC1_PRSNT_M2C_L

I2C_FMC1_SDA

FMC1_PRSNT_M2C_L

FMC1_CLK0_M2C_N

FMC1_GBTCLK1_M2C_N

FMC1_CLK1_M2C_N

FMC1_CLK0_M2C_N
FMC1_CLK0_M2C_P

FMC1_CLK0_M2C_P

FMC1_GBTCLK0_M2C_N

FMC1_GBTCLK1_M2C_N

FMC1_CLK1_M2C_P

FMC1_CLK1_M2C_N

FMC1_GBTCLK0_M2C_P

FMC1_GBTCLK1_M2C_P

FMC1_FUSE

FMC1_3P3VAUX

LA18_CC_P
LA18_CC_N

FMC1_DP0_M2C_N

FMC1_DP0_C2M_P

GA0_1

LA17_CC_P
LA17_CC_N

LA1_CC_P
LA1_CC_N

GA1_1

FMC1_VREF_A_M2C

FMC1_DP0_C2M_N

LA0_CC_P
LA0_CC_N

FMC1_DP0_M2C_P

GND

C64
100nF

GND

R10
240

GND

+12V_FMC1

C61

100nF
+2V5

C67
100nF

R234
10k

+3.3P

U43
MIC2090-1YM5TR

VIN
1

GND
2

EN
3

FAULT/
4

VOUT
5

GND

GND

C66
100nF

R261

1k
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FMC 2 connector

J1

J10
J11
J12
J13
J14
J15
J16
J17
J18
J19

J2

J20
J21
J22
J23
J24
J25
J26
J27
J28
J29

J3

J30
J31
J32
J33
J34
J35
J36
J37
J38
J39

J4

J40

J5
J6
J7
J8
J9

P2I

1%

R259

1k

GND

GND

C9
100nF

+2V5

H1

H10
H11
H12
H13
H14
H15
H16
H17
H18
H19

H2

H20
H21
H22
H23
H24
H25
H26
H27
H28
H29

H3

H30
H31
H32
H33
H34
H35
H36
H37
H38
H39

H4

H40

H5
H6
H7
H8
H9

P2H

GND

B1

B10
B11
B12
B13
B14
B15
B16
B17
B18
B19

B2

B20
B21
B22
B23
B24
B25
B26
B27
B28
B29

B3

B30
B31
B32
B33
B34
B35
B36
B37
B38
B39

B4

B40

B5
B6
B7
B8
B9

P2B
A1

A10
A11
A12
A13
A14
A15
A16
A17
A18
A19

A2

A20
A21
A22
A23
A24
A25
A26
A27
A28
A29

A3

A30
A31
A32
A33
A34
A35
A36
A37
A38
A39

A4

A40

A5
A6
A7
A8
A9

P2A
F1

F10
F11
F12
F13
F14
F15
F16
F17
F18
F19

F2

F20
F21
F22
F23
F24
F25
F26
F27
F28
F29

F3

F30
F31
F32
F33
F34
F35
F36
F37
F38
F39

F4

F40

F5
F6
F7
F8
F9

P2F

VIN
1

GND
2

EN
3

FAULT/
4

VOUT
5

U55
MIC2090-1YM5TR

GND

GND

GND

G1

G10
G11
G12
G13
G14
G15
G16
G17
G18
G19

G2

G20
G21
G22
G23
G24
G25
G26
G27
G28
G29

G3

G30
G31
G32
G33
G34
G35
G36
G37
G38
G39

G4

G40

G5
G6
G7
G8
G9

P2G

GND

C13
10uF

C12
10uF

K1

K10
K11
K12
K13
K14
K15
K16
K17
K18
K19

K2

K20
K21
K22
K23
K24
K25
K26
K27
K28
K29

K3

K30
K31
K32
K33
K34
K35
K36
K37
K38
K39

K4

K40

K5
K6
K7
K8
K9

P2J

+2V5

C11
100nF

C5

100nF

C7
100nF

C8
100nF

GND GND

1%

R11
240

+3V3

GND

+12V_FMC2

GND

C6
22uF

1%

R205
10k

GND 1%

R12
240

C1

C10
C11
C12
C13
C14
C15
C16
C17
C18
C19

C2

C20
C21
C22
C23
C24
C25
C26
C27
C28
C29

C3

C30
C31
C32
C33
C34
C35
C36
C37
C38
C39

C4

C40

C5
C6
C7
C8
C9

P2C
D1

D10
D11
D12
D13
D14
D15
D16
D17
D18
D19

D2

D20
D21
D22
D23
D24
D25
D26
D27
D28
D29

D3

D30
D31
D32
D33
D34
D35
D36
D37
D38
D39

D4

D40

D5
D6
D7
D8
D9

P2D

C10
100nF

GND

E1

E10
E11
E12
E13
E14
E15
E16
E17
E18
E19

E2

E20
E21
E22
E23
E24
E25
E26
E27
E28
E29

E3

E30
E31
E32
E33
E34
E35
E36
E37
E38
E39

E4

E40

E5
E6
E7
E8
E9

P2E

1%

R258
10k

GND

+3.3P

GND

+2V5

+3.3P

FMC2_PRSNT_M2C_L

I2C_FMC2_SDA

VIO_B_M2C

FMC2_GBTCLK1_M2C_N

FMC2_GBTCLK0_M2C_N
FMC2_GBTCLK0_M2C_P

FMC2_GBTCLK1_M2C_P

FMC2_TRST

FMC2_PG_C2M

FMC2_TCK

I2C_FMC2_SCL

FMC2_TDI

FMC2_FUSE

VIO_B_M2C

FMC2_CLK0_M2C_N
FMC2_CLK0_M2C_P

FMC2_CLK1_M2C_P
FMC2_CLK1_M2C_N

FMC2_TMS
FMC2_TDO

FMC2_DP1_M2C_N
FMC2_DP1_M2C_P

FMC2_DP3_M2C_P

FMC2_DP2_M2C_P

FMC2_DP3_M2C_N

FMC2_LA_11_N

FMC2_DP2_M2C_N

FMC2_LA_15_P

FMC2_LA_19_N

FMC2_LA_11_P

FMC2_LA_4_N

FMC2_LA_15_N

FMC2_LA_7_P

FMC2_LA_20_N

FMC2_LA_3_N

FMC2_HA19_N

FMC2_LA_12_N

FMC2_LA_20_P

FMC2_LA_16_P

FMC2_LA_12_P

FMC2_LA_22_P

FMC2_LA_8_N

FMC2_LA_16_N

FMC2_LA_0_N
FMC2_LA_0_P

FMC2_HA14_P

FMC2_LA_3_P

FMC2_LA_8_P

FMC2_HA22_N

FMC2_HA18_N

FMC2_HA22_P

FMC2_HA11_N

FMC2_HA07_N

FMC2_HA18_P

FMC2_HA11_P

FMC2_HA14_N

FMC2_DP2_C2M_P

FMC2_HA16_P

FMC2_HA20_P
FMC2_HA20_N

FMC2_LA_5_N

FMC2_LA_1_P

FMC2_LA_5_P

FMC2_LA_1_N

FMC2_DP3_C2M_P
FMC2_DP3_C2M_N

FMC2_DP1_C2M_P
FMC2_DP1_C2M_N

FMC2_DP2_C2M_N

FMC2_HA16_N

FMC2_LA_18_P

FMC2_LA_10_P

FMC2_LA_6_P

FMC2_LA_18_N

FMC2_LA_14_N
FMC2_LA_14_P

FMC2_LA_10_N

FMC2_LA_6_N

FMC2_DP0_C2M_N

FMC2_DP0_M2C_N
FMC2_DP0_M2C_P

FMC2_DP0_C2M_P

FMC2_LA_26_N

FMC2_LA_19_P

FMC2_LA_2_N
FMC2_LA_2_P

FMC2_LA_17_N

FMC2_LA_23_N
FMC2_LA_23_P

FMC2_LA_13_P

FMC2_LA_17_P

FMC2_LA_9_N
FMC2_LA_9_P

FMC2_LA_13_N

FMC2_LA_26_P

FMC2_LA_4_P

FMC2_LA_7_N

FMC2_HA09_N

FMC2_HA13_P

FMC2_LA_27_P
FMC2_LA_27_N

FMC2_HA05_N
FMC2_HA05_P

FMC2_HA09_P

FMC2_HA01_CC_P
FMC2_HA01_CC_N

FMC2_HA13_N

FMC2_LA_31_P

FMC2_HA10_N

FMC2_LA_31_N

FMC2_HA04_P
FMC2_HA04_N

FMC2_HA00_CC_P
FMC2_HA00_CC_N

FMC2_LA_32_N
FMC2_LA_32_P

FMC2_LA_30_P

FMC2_LA_28_N

FMC2_HA17_CC_P

FMC2_LA_33_P

FMC2_HA08_P

FMC2_HA06_P

FMC2_HA17_CC_N

FMC2_LA_28_P

FMC2_LA_21_N
FMC2_LA_21_P

FMC2_LA_24_N
FMC2_LA_24_P

FMC2_HA23_P

FMC2_HA21_N

FMC2_HA02_P

FMC2_HA10_P

FMC2_HA02_N

FMC2_HA08_N

FMC2_HA03_N

FMC2_HA12_N

FMC2_HA07_P

FMC2_HA06_N

FMC2_HA15_N

FMC2_HA12_P

FMC2_HA21_P

FMC2_HA19_P

FMC2_HA15_P

FMC2_LA_33_N

FMC2_LA_29_N

FMC2_LA_30_N

FMC2_HA03_P

FMC2_HA23_N

FMC2_LA_29_P

FMC2_LA_22_N

FMC2_LA_25_P
FMC2_LA_25_N

FMC2_GBTCLK1_M2C_P

FMC2_N_LA_18

FMC2_CLK1_M2C_N

FMC2_FUSE

FMC2_GBTCLK1_M2C_P

FMC2_TMS
FMC2_TDO

FMC2_PG_C2M

FMC2_GBTCLK1_M2C_N

FMC2_TRST

FMC2_PRSNT_M2C_L

FMC2_PRSNT_M2C_L

FMC2_CLK0_M2C_P

FMC2_GBTCLK1_M2C_N

FMC2_PG_C2M

FMC2_GBTCLK0_M2C_N
FMC2_GBTCLK0_M2C_P

FMC2_P_LA_18

FMC2_TDI

FMC2_CLK1_M2C_P

FMC2_CLK0_M2C_N

FMC2_CLK1_M2C_N

FMC2_CLK0_M2C_P

VIO_B_M2C

FMC2_CLK1_M2C_P

FMC2_TDO
FMC2_TDI
FMC2_TCK

FMC2_TRST
FMC2_TMS

I2C_FMC2_SCL
I2C_FMC2_SDA

FMC2_GBTCLK0_M2C_P

FMC2_3P3VAUX

FMC2_GBTCLK0_M2C_N FMC2_CLK0_M2C_N

FMC2_3P3VAUX

I2C_FMC2_SCL
I2C_FMC2_SDA

FMC2_3P3VAUX

VIO_B_M2C

FMC2_TCKLA1_CC_P
LA1_CC_N

FMC2_VREF_A_M2C

LA17_CC_P
LA17_CC_N

FMC2_DP0_M2C_P

FMC2_DP0_C2M_N

GA0_2

FMC2_DP0_C2M_P

LA18_CC_P
LA18_CC_N

FMC2_DP0_M2C_N
LA0_CC_P
LA0_CC_N

GA1_2

GND

C8
100nF

+12V_FMC2

GND

C5

100nF

GND

R12
240

C10
100nF

GND

R258
10k

+3.3P

U55
MIC2090-1YM5TR

VIN
1

GND
2

EN
3

FAULT/
4

VOUT
5

R259

1k

GND

+2V5

C11
100nF

+3.3P

R205
10k
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FPGA TOP

DDR3_BA[0..2]
DDR3_A[0..15]
DDR3_CK_P
DDR3_CK_N
DDR3_CKE

DDR3_ODT

DDR3_RST_N

DDR3_CS_N
DDR3_RAS_N

DDR3_CAS_N
DDR3_WE_N

DDR3_DM[4..7]
DDR3_DQ[32..63]
DDR3_DQS4_P
DDR3_DQS4_N
DDR3_DQS5_P
DDR3_DQS5_N
DDR3_DQS6_P
DDR3_DQS6_N
DDR3_DQS7_P
DDR3_DQS7_N
VREF_DDR3

Pmod2_[0..7]

WR_DAC2_SYNC
WR_DAC_SCLK

WR_DAC_DIN
WR_DAC1_SYNC

VCXO_EN
CLK20_VCXO

FPGA_33_34

File: FPGA_33_34.kicad_sch

FPGA_REF_CLK0_N
FPGA_REF_CLK0_P

FMC1_GBTCLK0_M2C_P
FMC1_GBTCLK0_M2C_N

FMC2_GBTCLK0_M2C_P
FMC2_GBTCLK0_M2C_N

SI570_CLK_P
SI570_CLK_N

FMC1_GBTCLK1_M2C_P
FMC1_GBTCLK1_M2C_N

FMC2_GBTCLK1_M2C_P
FMC2_GBTCLK1_M2C_N

QSFP2_TX_1_P
QSFP2_TX_1_N
QSFP2_RX_1_P
QSFP2_RX_1_N

QSFP2_TX_2_P
QSFP2_TX_2_N
QSFP2_RX_2_P
QSFP2_RX_2_N

QSFP2_TX_3_P
QSFP2_TX_3_N
QSFP2_RX_3_P
QSFP2_RX_3_N

QSFP2_TX_4_P
QSFP2_TX_4_N
QSFP2_RX_4_P
QSFP2_RX_4_N

QSFP1_TX_1_P
QSFP1_TX_1_N
QSFP1_RX_1_P
QSFP1_RX_1_N

QSFP1_TX_2_P
QSFP1_TX_2_N
QSFP1_RX_2_P
QSFP1_RX_2_N

QSFP1_TX_3_P
QSFP1_TX_3_N
QSFP1_RX_3_P
QSFP1_RX_3_N

QSFP1_TX_4_P
QSFP1_TX_4_N
QSFP1_RX_4_P
QSFP1_RX_4_N

CLKMUX_RST

MUX1_MMC
MUX2_MMC
MUX3_MMC

I2C_CLKMUX_SCL
I2C_CLKMUX_SDA

FPGA_MGT

File: FPGA_MGT.kicad_sch

DXP_0
DXN_0

FPGA_TDI
FPGA_TDO
FPGA_TMS
FPGA_TCK

FPGA_RESETn

FPGA_DONE

CCLK

BOOT_MODE[0..2]

PROG_B

XRP_POWER_GOOD

I2C_Repeaters_RST

FPGA_PWR&MISC

File: FPGA_PWR&MISC.kicad_sch

DDR3_DQ[0..31]
DDR3_DM[0..3]

DDR3_DQS0_P
DDR3_DQS0_N
DDR3_DQS1_P
DDR3_DQS1_N
DDR3_DQS2_P
DDR3_DQS2_N
DDR3_DQS3_P
DDR3_DQS3_N

VREF_DDR3

RGMII_RXD[0..3]
RGMII_TXD[0..3]

RGMII_TX_EN
RGMII_TX_CLK
RGMII_RX_DV

RGMII_RX_CLK
PHY_RSTn

FPGA_CLKIN0
FPGA_CLKIN12

FPGA_CLKIN3

FPGA_32_16

File: FPGA_32_16.kicad_sch

CCLK
CFG_WP_B

FMC1_CLK1_M2C_P
FMC1_CLK1_M2C_N
FMC1_CLK0_M2C_P
FMC1_CLK0_M2C_N

FMC2_CLK1_M2C_P
FMC2_CLK1_M2C_N

FPGA_RTS
FPGA_TxD
FPGA_RxD

Pmod1_[0..7]

I2C_FPGA_SDA
I2C_FPGA_SCL

EXP_INT
FPGA_INT

I2C_FPGA_SW_RST

I2C_Repeaters_RST

FPGA_14_15

File: FPGA_14_15.kicad_sch

FMC2_CLK0_M2C_P
FMC2_CLK0_M2C_N

FPGA_SCK

FPGA_SSEL
FPGA_MISO
FPGA_MOSI

Self_FPGA_TMS
Self_FPGA_TDO
Self_FPGA_TDI

Self_FPGA_TCK

FPGA_12_13

File: FPGA_12_13.kicad_sch

GND

+3V3

+3V3

GND
GND

+3V3

P0_0
1

P1_0
10P1_1
11P1_2
12P1_3
13P1_4
14P1_5
15P1_6
16P1_7
17

A0
18

SCL
19

P0_1
2

SDA
20

VDD
21

~{INT}
22

A1
23

A2
24

EP
25

P0_2
3P0_3
4P0_4
5P0_5
6P0_6
7P0_7
8

VSS
9

U39
PCAL9555AHF

+3V3

1%

R199
2k2

GND

GND
+3V3

P0_0
1

P1_0
10P1_1
11P1_2
12P1_3
13P1_4
14P1_5
15P1_6
16P1_7
17

A0
18

SCL
19

P0_1
2

SDA
20

VDD
21

~{INT}
22

A1
23

A2
24

EP
25

P0_2
3P0_3
4P0_4
5P0_5
6P0_6
7P0_7
8

VSS
9

U34
PCAL9555AHF

+3V3

GND

C215
100nF

+3V3

GND

GND1%R73
47k

1%R72
47k

LD13

+3V3

LD14

1%

R265
1k

+3V3

1%

R264
1k

+3V3

C342
100nF

C415
100nF

C412
100nF

GND

+3.3P

1%

R
25

2k2

VCCA
1

SCLA
2SDAA
3

GND
4

EN
5

SDAB
6

SCLB
7

VCCB
8

U59

TCA9517DGKR

+3V3

1%

R
28

2k2

GND

FPGA_TxD

Pmod1_[0..7]

QSFP1_TX_2_N
QSFP1_TX_2_P

QSFP1_RX_1_N

QSFP1_RX_2_P

QSFP1_RX_4_P

FMC2_CLK1_M2C_N

DDR3_DQS3_N

FPGA_RTS

I2C_FPGA_SCL

FMC2_CLK1_M2C_P

FPGA_RxD

FMC2_GBTCLK1_M2C_N

QSFP1_TX_1_N
QSFP1_RX_1_P

QSFP1_TX_1_P

MUX2_MMC
MUX1_MMC

QSFP2_MOD_PRS

DDR3_RAS_N

FMC1_GBTCLK1_M2C_N

RGMII_RX_CLK
RGMII_RX_DV

PHY_RSTn

DDR3_CK_P
DDR3_CK_N

DDR3_BA[0..2]
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a full part number (like S25FL128SAGMFIR01)
that has an "R" in the third-to-last slot,
to get VIO support. See chapter 12 of the
data sheet, "Ordering Information".
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