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Control FPGA (clock runs at power up)

Control FPGA 40 MHz clock

CONNECTORS FOR CLOCK MODULES
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Do not terminate TTC in firmware,
it should be terminated in Core FPGA

Clocks and TTC 
from backplane

LVDS signals coming from backplane
Common Mode Min/Max 0.3/2.1V
Amplitude Min/Max   0.480/0.650V
FPGA would not tolerate that directly
have to use external buffer

Clock selected for dejittering

Buffered TTC for Core FPGA

clock derived from async clock

Front panel connection to optical board
for accessing optical parts and redrivers
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C299
100 uF
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U11-6

IO_0_VRN_18
L30

IO_L1P_T0_18
C30

IO_L1N_T0_18
B30

IO_L2P_T0_18
B33

IO_L2N_T0_18
A33

IO_L3P_T0_DQS_18
A30

IO_L3N_T0_DQS_18
A31

IO_L4P_T0_18
C32

IO_L4N_T0_18
C33

IO_L5P_T0_18
B31

IO_L5N_T0_18
B32

IO_L6P_T0_18
D30

IO_L6N_T0_VREF_18
D31

IO_L7P_T1_18
E31

IO_L7N_T1_18
D32

IO_L8P_T1_18
E32

IO_L8N_T1_18
E33

IO_L9P_T1_DQS_18
F30

IO_L9N_T1_DQS_18
F31

IO_L10P_T1_18
G33

IO_L10N_T1_18
F33

IO_L11P_T1_SRCC_18
G31

IO_L11N_T1_SRCC_18
G32

IO_L12P_T1_MRCC_18
H30

IO_L12N_T1_MRCC_18
G30

IO_L13P_T2_MRCC_18
H32

IO_L13N_T2_MRCC_18
H33

IO_L14P_T2_SRCC_18
J30

IO_L14N_T2_SRCC_18
J31

IO_L15P_T2_DQS_18
L31

IO_L15N_T2_DQS_18
K31

IO_L16P_T2_18
K32

IO_L16N_T2_18
J32

IO_L17P_T2_18
M31

IO_L17N_T2_18
M32

IO_L18P_T2_18
L33

IO_L18N_T2_18
K33

IO_L19P_T3_18
R32

IO_L19N_T3_VREF_18
P32

IO_L20P_T3_18
N33

IO_L20N_T3_18
M33

IO_L21P_T3_DQS_18
T31

IO_L21N_T3_DQS_18
R31

IO_L22P_T3_18
P31

IO_L22N_T3_18
N32

IO_L23P_T3_18
U32

IO_L23N_T3_18
U33

IO_L24P_T3_18
T33

IO_L24N_T3_18
R33

IO_25_VRP_18
U31

VCCO_18
C31

VCCO_18
F32

VCCO_18
J33

VCCO_18
K30

VCCO_18
N31

VCCO_18
T32

C21
100 uF

XC7VX690T-FF1927

U11-12

IO_0_VRN_38
L15

IO_L1P_T0_38
C15

IO_L1N_T0_38
C14

IO_L2P_T0_38
B15

IO_L2N_T0_38
A15

IO_L3P_T0_DQS_38
B13

IO_L3N_T0_DQS_38
B12

IO_L4P_T0_38
A14

IO_L4N_T0_38
A13

IO_L5P_T0_38
C13

IO_L5N_T0_38
C12

IO_L6P_T0_38
D15

IO_L6N_T0_VREF_38
D14

IO_L7P_T1_38
E12

IO_L7N_T1_38
D12

IO_L8P_T1_38
E14

IO_L8N_T1_38
E13

IO_L9P_T1_DQS_38
G15

IO_L9N_T1_DQS_38
F15

IO_L10P_T1_38
F14

IO_L10N_T1_38
F13

IO_L11P_T1_SRCC_38
H13

IO_L11N_T1_SRCC_38
G13

IO_L12P_T1_MRCC_38
H15

IO_L12N_T1_MRCC_38
H14

IO_L13P_T2_MRCC_38
J15

IO_L13N_T2_MRCC_38
J14

IO_L14P_T2_SRCC_38
K14

IO_L14N_T2_SRCC_38
K13

IO_L15P_T2_DQS_38
H12

IO_L15N_T2_DQS_38
G12

IO_L16P_T2_38
M13

IO_L16N_T2_38
L13

IO_L17P_T2_38
M15

IO_L17N_T2_38
L14

IO_L18P_T2_38
K12

IO_L18N_T2_38
J12

IO_L19P_T3_38
R14

IO_L19N_T3_VREF_38
P14

IO_L20P_T3_38
N14

IO_L20N_T3_38
N13

IO_L21P_T3_DQS_38
T14

IO_L21N_T3_DQS_38
R13

IO_L22P_T3_38
N12

IO_L22N_T3_38
M12

IO_L23P_T3_38
U13

IO_L23N_T3_38
T13

IO_L24P_T3_38
R12

IO_L24N_T3_38
P12

IO_25_VRP_38
U12

VCCO_38
B14

VCCO_38
E15

VCCO_38
F12

VCCO_38
J13

VCCO_38
M14

VCCO_38
T12
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U11-11

IO_0_VRN_37
P19

IO_L1P_T0_37
B21

IO_L1N_T0_37
A21

IO_L2P_T0_37
B20

IO_L2N_T0_37
A20

IO_L3P_T0_DQS_37
C22

IO_L3N_T0_DQS_37
B22

IO_L4P_T0_37
D20

IO_L4N_T0_37
C20

IO_L5P_T0_37
D22

IO_L5N_T0_37
D21

IO_L6P_T0_37
E22

IO_L6N_T0_VREF_37
E21

IO_L7P_T1_37
G21

IO_L7N_T1_37
F21

IO_L8P_T1_37
F20

IO_L8N_T1_37
F19

IO_L9P_T1_DQS_37
H22

IO_L9N_T1_DQS_37
G22

IO_L10P_T1_37
J19

IO_L10N_T1_37
H19

IO_L11P_T1_SRCC_37
J21

IO_L11N_T1_SRCC_37
J20

IO_L12P_T1_MRCC_37
H20

IO_L12N_T1_MRCC_37
G20

IO_L13P_T2_MRCC_37
K22

IO_L13N_T2_MRCC_37
J22

IO_L14P_T2_SRCC_37
L21

IO_L14N_T2_SRCC_37
K21

IO_L15P_T2_DQS_37
L19

IO_L15N_T2_DQS_37
K19

IO_L16P_T2_37
M20

IO_L16N_T2_37
L20

IO_L17P_T2_37
N20

IO_L17N_T2_37
N19

IO_L18P_T2_37
N22

IO_L18N_T2_37
M22

IO_L19P_T3_37
U20

IO_L19N_T3_VREF_37
T20

IO_L20P_T3_37
T19

IO_L20N_T3_37
R19

IO_L21P_T3_DQS_37
U22

IO_L21N_T3_DQS_37
U21

IO_L22P_T3_37
P21

IO_L22N_T3_37
P20

IO_L23P_T3_37
R22

IO_L23N_T3_37
P22

IO_L24P_T3_37
T21

IO_L24N_T3_37
R21

IO_25_VRP_37
M21

VCCO_37
C21

VCCO_37
F22

VCCO_37
G19

VCCO_37
K20

VCCO_37
N21

VCCO_37
T22

VCCO_37
U19

C20
100 uF
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C23
100 uF

C19
100 uF

R107 49.9 1%

XC7VX690T-FF1927
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IO_0_VRN_17
M26

IO_L1P_T0_17
B23

IO_L1N_T0_17
A23

IO_L2P_T0_17
C25

IO_L2N_T0_17
B25

IO_L3P_T0_DQS_17
C23

IO_L3N_T0_DQS_17
C24

IO_L4P_T0_17
A24

IO_L4N_T0_17
A25

IO_L5P_T0_17
D24

IO_L5N_T0_17
D25

IO_L6P_T0_17
E23

IO_L6N_T0_VREF_17
E24

IO_L7P_T1_17
G23

IO_L7N_T1_17
F23

IO_L8P_T1_17
F24

IO_L8N_T1_17
F25

IO_L9P_T1_DQS_17
H23

IO_L9N_T1_DQS_17
H24

IO_L10P_T1_17
G25

IO_L10N_T1_17
G26

IO_L11P_T1_SRCC_17
J24

IO_L11N_T1_SRCC_17
H25

IO_L12P_T1_MRCC_17
J25

IO_L12N_T1_MRCC_17
J26

IO_L13P_T2_MRCC_17
K23

IO_L13N_T2_MRCC_17
K24

IO_L14P_T2_SRCC_17
L24

IO_L14N_T2_SRCC_17
L25

IO_L15P_T2_DQS_17
L26

IO_L15N_T2_DQS_17
K26

IO_L16P_T2_17
N23

IO_L16N_T2_17
N24

IO_L17P_T2_17
N25

IO_L17N_T2_17
M25

IO_L18P_T2_17
M23

IO_L18N_T2_17
L23

IO_L19P_T3_17
T24

IO_L19N_T3_VREF_17
T25

IO_L20P_T3_17
P25

IO_L20N_T3_17
P26

IO_L21P_T3_DQS_17
U25

IO_L21N_T3_DQS_17
U26

IO_L22P_T3_17
T26

IO_L22N_T3_17
R26

IO_L23P_T3_17
U23

IO_L23N_T3_17
T23

IO_L24P_T3_17
R23

IO_L24N_T3_17
R24

IO_25_VRP_17
P24

VCCO_17
B24

VCCO_17
E25

VCCO_17
H26

VCCO_17
J23

VCCO_17
M24

VCCO_17
R25

C22
100 uF
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U11-13

IO_0_VRN_39
K18

IO_L1P_T0_39
C18

IO_L1N_T0_39
B18

IO_L2P_T0_39
B16

IO_L2N_T0_39
A16

IO_L3P_T0_DQS_39
D19

IO_L3N_T0_DQS_39
C19

IO_L4P_T0_39
C17

IO_L4N_T0_39
B17

IO_L5P_T0_39
A19

IO_L5N_T0_39
A18

IO_L6P_T0_39
D17

IO_L6N_T0_VREF_39
D16

IO_L7P_T1_39
E17

IO_L7N_T1_39
E16

IO_L8P_T1_39
G18

IO_L8N_T1_39
F18

IO_L9P_T1_DQS_39
G16

IO_L9N_T1_DQS_39
F16

IO_L10P_T1_39
E19

IO_L10N_T1_39
E18

IO_L11P_T1_SRCC_39
J17

IO_L11N_T1_SRCC_39
H17

IO_L12P_T1_MRCC_39
H18

IO_L12N_T1_MRCC_39
G17

IO_L13P_T2_MRCC_39
K17

IO_L13N_T2_MRCC_39
J16

IO_L14P_T2_SRCC_39
L16

IO_L14N_T2_SRCC_39
K16

IO_L15P_T2_DQS_39
P17

IO_L15N_T2_DQS_39
N17

IO_L16P_T2_39
M18

IO_L16N_T2_39
L18

IO_L17P_T2_39
P15

IO_L17N_T2_39
N15

IO_L18P_T2_39
M17

IO_L18N_T2_39
M16

IO_L19P_T3_39
T16

IO_L19N_T3_VREF_39
T15

IO_L20P_T3_39
R16

IO_L20N_T3_39
P16

IO_L21P_T3_DQS_39
U17

IO_L21N_T3_DQS_39
U16

IO_L22P_T3_39
R18

IO_L22N_T3_39
R17

IO_L23P_T3_39
U18

IO_L23N_T3_39
T18

IO_L24P_T3_39
V15

IO_L24N_T3_39
U15

IO_25_VRP_39
N18

VCCO_39
A17

VCCO_39
D18

VCCO_39
H16

VCCO_39
L17

VCCO_39
P18

VCCO_39
R15

VCCO_39
V16
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IO_0_VRN_19
M27

IO_L1P_T0_19
A28

IO_L1N_T0_19
A29

IO_L2P_T0_19
D29

IO_L2N_T0_19
C29

IO_L3P_T0_DQS_19
C27

IO_L3N_T0_DQS_19
B27

IO_L4P_T0_19
C28

IO_L4N_T0_19
B28

IO_L5P_T0_19
B26

IO_L5N_T0_19
A26

IO_L6P_T0_19
D26

IO_L6N_T0_VREF_19
D27

IO_L7P_T1_19
G28

IO_L7N_T1_19
F28

IO_L8P_T1_19
F26

IO_L8N_T1_19
E26

IO_L9P_T1_DQS_19
F29

IO_L9N_T1_DQS_19
E29

IO_L10P_T1_19
E27

IO_L10N_T1_19
E28

IO_L11P_T1_SRCC_19
H27

IO_L11N_T1_SRCC_19
G27

IO_L12P_T1_MRCC_19
H28

IO_L12N_T1_MRCC_19
H29

IO_L13P_T2_MRCC_19
K27

IO_L13N_T2_MRCC_19
J27

IO_L14P_T2_SRCC_19
K28

IO_L14N_T2_SRCC_19
J29

IO_L15P_T2_DQS_19
N30

IO_L15N_T2_DQS_19
M30

IO_L16P_T2_19
L28

IO_L16N_T2_19
K29

IO_L17P_T2_19
N28

IO_L17N_T2_19
N29

IO_L18P_T2_19
M28

IO_L18N_T2_19
L29

IO_L19P_T3_19
P29

IO_L19N_T3_VREF_19
P30

IO_L20P_T3_19
T28

IO_L20N_T3_19
T29

IO_L21P_T3_DQS_19
R28

IO_L21N_T3_DQS_19
R29

IO_L22P_T3_19
U30

IO_L22N_T3_19
T30

IO_L23P_T3_19
R27

IO_L23N_T3_19
P27

IO_L24P_T3_19
U27

IO_L24N_T3_19
U28

IO_25_VRP_19
N27

VCCO_19
A27

VCCO_19
D28

VCCO_19
G29

VCCO_19
L27

VCCO_19
P28

VCCO_19
U29
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Synchronous clocks Asynchronous clocks

Scope synchronization signal

BASIC SIDE CONNECTOR PIGGYBACK CONNECTOR

RXN3_110

RXN2_110

RXN1_110

RXP0_110

RXN3_111

RXN2_111

RXN1_111

RXP0_111

RXN3_112

RXP2_112

RXN1_112

RXN0_112

RXN3_113

RXN2_113

RXN1_113

RXP0_113

RXP3_114

RXN2_114

RXN1_114

RXP0_114

RXP3_115

RXN2_115

RXP1_115

RXN0_115

RXP3_116

RXN2_116

RXP1_116

RXN0_116

RXP3_117

RXN2_117

RXP1_117

RXN0_117

RXP3_118

RXN2_118

RXP1_118

RXN0_118

RXP3_119

RXP2_119

RXP1_119

RXP0_119

RXP3_110

RXP2_110

RXP1_110

RXN0_110

RXP3_111

RXP2_111

RXP1_111

RXN0_111

RXP3_112

RXN2_112

RXP1_112

RXP0_112

RXP3_113

RXP2_113

RXP1_113

RXN0_113

RXN3_114

RXP2_114

RXP1_114

RXN0_114

RXN3_115

RXP2_115

RXN1_115

RXP0_115

RXN3_116

RXP2_116

RXN1_116

RXP0_116

RXN3_117

RXP2_117

RXN1_117

RXP0_117

RXN3_118

RXP2_118

RXN1_118

RXP0_118

RXN3_119

RXN1_119

RXN2_119

RXN0_119

RXP3_210

RXP2_210

RXP1_210

RXN0_210

RXP3_211

RXP2_211

RXP1_211

RXN0_211

RXP3_212

RXP2_212

RXN1_212

RXP0_212

RXP3_213

RXP2_213

RXP1_213

RXN0_213

RXN3_214

RXP2_214

RXN1_214

RXN0_214

RXN3_215

RXP2_215

RXN1_215

RXP0_215

RXN3_216

RXP2_216

RXN1_216

RXP0_216

RXN3_217

RXP2_217

RXN1_217

RXP0_217

RXN3_218

RXP2_218

RXN1_218

RXP0_218

RXN3_219

RXN2_219

RXN1_219

RXN0_219

RXN3_210

RXN2_210

RXN1_210

RXP0_210

RXN3_211

RXN2_211

RXN1_211

RXP0_211

RXN3_212

RXN2_212

RXP1_212

RXN0_212

RXN3_213

RXN2_213

RXN1_213

RXP0_213

RXP3_214

RXN2_214

RXP1_214

RXP0_214

RXP3_215

RXN2_215

RXP1_215

RXN0_215

RXP3_216

RXN2_216

RXP1_216

RXN0_216

RXP3_217

RXN2_217

RXP1_217

RXN0_217

RXP3_218

RXN2_218

RXP1_218

RXN0_218

RXP3_219

RXP2_219

RXP1_219

RXP0_219

TXP3_217
TXN3_217

TXN1_217
TXP1_217 TXP1_218

TXN1_218 TXN1_219
TXP1_219

TXP3_218
TXN3_218

TXN2_219
TXP2_219

TXP3_118
TXN3_118

TXP1_118
TXN1_118

TXP2_119
TXN2_119

TXP1_119
TXN1_119

TXP3_116
TXN3_116

TXP1_116
TXN1_116

TXP3_117
TXN3_117

TXP1_117
TXN1_117

TXN0_118
TXP0_118TXP0_116

TXN0_116

TXN2_118
TXP2_118TXP2_116

TXN2_116

TXN0_119
TXP0_119TXP0_117

TXN0_117

TXN3_119
TXP3_119

TXP2_117
TXN2_117

TXP2_217
TXN2_217

TXP0_217
TXN0_217

TXP2_218
TXN2_218

TXP0_218
TXN0_218

TXP3_219
TXN3_219

TXP0_219
TXN0_219

TX_X_P_0
TX_X_N_0

TX_X_P_1
TX_X_N_1

TX_X_P_2
TX_X_N_2

TX_X_P_3
TX_X_N_3 TX_DAQ_P

TX_DAQ_N
SCLK_P_0
SCLK_N_0

ACLK_P_0
ACLK_N_0

SCLK_P_1
SCLK_N_1

ACLK_P_1
ACLK_N_1

SCLK_P_2
SCLK_N_2

ACLK_N_2
ACLK_P_2

SCLK_N_3
SCLK_P_3

ACLK_N_3
ACLK_P_3

SCLK_P_4
SCLK_N_4

ACLK_N_4
ACLK_P_4

SCLK_P_5
SCLK_N_5

ACLK_N_5
ACLK_P_5

SCLK_P_6
SCLK_N_6

ACLK_P_6
ACLK_N_6

SCLK_P_7
SCLK_N_7

ACLK_P_7
ACLK_N_7

40MHZ_CLK_N
40MHZ_CLK_P

SYNC_P
SYNC_N

SYNC_P

SYNC_N

RXN3_211
RXN2_212

RXP3_211
RXP2_212

RXN2_211
RXN0_212

RXP2_211
RXP0_212

RXP2_111
RXP0_112

RXN2_111
RXN0_112

RXP3_111
RXP1_112

RXN3_111
RXN1_112

RXP0_210
RXN3_210

RXN0_210
RXP3_210

RXN1_210
RXN2_210

RXP1_210
RXP2_210

RXP1_110
RXP3_110

RXN1_110
RXN3_110

RXN0_110
RXP2_110

RXP0_110
RXN2_110

RXP0_111RXN0_111

KRXN3_116KRXP3_116

RXP3_118RXN3_118

RXP1_117RXN1_117

RXP3_115RXN3_115

RXP0_114RXN0_114

RXP2_112RXN2_112

RXN1_111RXP1_111

KRXP2_116KRXN2_116

RXN2_118RXP2_118

RXN0_117RXP0_117

RXN2_115RXP2_115

RXN1_114RXP1_114

RXN3_112RXP3_112

RXP3_218
RXP2_219

RXN3_218
RXN2_219

RXP1_219
RXP3_219

RXN1_219
RXN3_219

TXN3_117 TXP3_117 TXN2_119 TXP2_119 TXP3_119 TXN3_119TXP2_117 TXN2_117
TXP3_219
TXP0_219
TXN0_217

TXN3_219
TXN0_219
TXP0_217

TXP1_219
TXP1_217

TXP2_218
TXN1_219
TXN1_217

TXN2_218
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CORE VCCINT
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Parallel NOR flash 
holds control and main 
FPGAs configuration

SD card can be used for:
 - Pt LUT contents storage
 - main FPGA configuration
 - storing any other information

Level translator reference 
schematics taken from UG885

MICRO-SD CONNECTOR
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Common mode filter + ESD protection
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Front panel JTAG connector

JTAG from backplane

PGND is shorted to ground
when cable is in use
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